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EDITOR'S PREFACE

Bruce Balker's 1987 publication for the Clearinghouse,
Interactive Distance Learning Technologies: A Resource Guide,
has been one of our most popular titles. Originally developed
when the Clearinghouse was located in New Mexico, the Re-
source Guide has been reprinted several times. All that reprint-
ing actually troubled us, because we have the uncomfortable
honor of sitting astride the ''cutting edge." And, on this topic,
the sharp edge was beginning to hurt. We needed an uipdate.

Sometime in January of 1991, I sat in my office doing what
I usually do there hunkering over text. But in the back of my
mind was a worry. I'd Just learned that an author of an
important publication would not be able to keep the appointed
deadline. As any editor knows, suchworries come with the turf.

The phone rang as it always does when I'm trying to con-
centrate. Expletives popped to the very front of my mind on thz
first ring, but I mustered the fortitude to bemy cheery telephone
self.

It was a good thing, because Bruce Barker, the author of this
handbook, was Gn the other end. Bruce had a manuscript that
(so he said) probably needed more work to fit our purposes, tnii.
might be something we'd be interested in. And how?

We are delighted to bring out this handbook as an updated
and greatly expanded version of the 1987 Resource Guide, and
trust it will be even more useful than the earlier publication.

The author and editor would like to thankJoe Newlin of the
National Rural Education Association, Sue Raftery ofAuburn
University, and Todd Strohmenger, codirector of ERIC /CRESS,
for providing helpful comments on an earlier draft of this hand-
book. Their insights helped us prepare a more accessible guide
to a complex field.

Craig Howley
Codirector, ERIC/ CRESS
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INTEZODUCTION

Here we are at the dawn of the "information age." It's an

exciting and challenging time tobe involved with education. In

recent years a great many technological systems have been

constructed to give students instructional opportunities that

would otherwise pass them by.
These new delivery systems are based on diverse and, in

some cases, complex technologies. They include telephone

audioconferencing, cable television, fiber optics, microwave,

Instructional Television Fixed Services (ITFS) signal, slow-scan

TV, satellites, digitized video, and microcomputer networking.

Becoming conversant with this array is a challenge for all

administrators but perhaps especially for those working in

rural, small, and remote schools. In such schools, administra-

tors have many duties, of which overseeing educational pro-

grams is but one (if arguably the most important). This hand-

book is for them. It aims to provide a succinct presentation of

the essentials that will support good decisionmaking.

Distance education' can be broadly defined as "the live,

simultaneous transmission of a master teacher's lessons from

a hostclassroom or studio to multiple receiving site classrooms

in distant locations" (Barker, Frisbie, & Patrick, 1989, p. 27).

Either a portion or all of the learning interactions between the

teacher and students occurs in real time (Office of Technology

Assessment, 1989).
From present appearances, it is probably safe to conclude

that distance education will have an increasing impact on

schooling and learning in this country. This is likely to be

especially true among rural schools, where shortages in quali-

fied staff (compounded by low student enrollments in special-

ized classes) severely limit programofferings. Distance educa-

tion also has greatpotential to deliver staff development oppor-

tunities for teachers and administrators in rurai schools.

'Previously, *distance education" often also referred to correspon-

dence courses, but that topic is outside the scope of this handbook,

which focuses on the more recent phenomenon of telecommunicated

distance education,

1
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The purpose of this handbook is to present a snapshot view
of virious ways that telecommunications technologies are, at
present, being used to deliver instruction to distant audiences
of K-12 students across the United States. The information is
intended specifically for people who work in and with small.
rural, or remote schools school administrators, teachers,
school board members, and others who are looking for ways to
improve educational opportunity for students.

The handbook focuses discussion within each chapter on
these six important topics:

Distance Learning Issues and Concerns
Technologies differ significantly and programming

by vendors varies widely both in terms of offerings and
in terms of quality. This section of the handbook offers
suggestions that administrators and other rural educa-
tors should carefully consider before selecting a particu-
lar program or distance learning system. Successfuluse
of distance learning technologiev depends on asking
certain questions. Administrators who are thinking of
incorwating a distance learning program or system at
their school(s) must be aware of the issues these ques-
tions address.

Types of Distance Learning Technologies
A variety of telecommunications technologies de-

liver live . two-way interactive instruction between a host
teacher at one site and students at distant sites. Some
technologies are relatively simple, but others are quite
complicated. This portion of the handbook provides
brief descriptions of differing technologies and some
examples of ongoing programs.

Technology and Programming Costs
This section of the handbook reviews the costs of

distance education. Costs of the various types of tech-
nologies vary widely, and administrators need to under-
stand the options.

Examples of Distance Learning Projects and Pro-
graMS

Distance learning may involve two sites or many
sites. Present practice allows for live, teacher-student

2
9
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interaction. This interaction takesa variety of forms. It
may, for example, entail: (1) one-way video, two-way
audio exchanges between teacher and students; (2) two-
way audio instruction only; or (3) two-way video, full-
motion, and two-way audio interaction. This section of
the handbock describes several programs that use a
varizty of such formats.

Evaluation of Distance Learning Programs
How effective are distance learning programs and

how well do students learn via distance learning tech-
nologies? Only limited research on effectiveness of K- 12
distance learning has been completed. This section of
the handbook reports available evidence.

Technology Advantages and Disadvantages

In a surprisingly short period of time, telecommuni-
cations technologies have been accepted bymany local,
state, and national education leaders as viable means to
deliver instruction. Although distance learning ap-
proaches hold great promise, they are not necessarily a
"quick fie to solve the problem of curriculum equity in
rural schools. There are definite advantages and there
are disadvantages to each technology, as well as differ-
ences between program providers of respective tech-
nologies. This section reviews some of the advantages
and dtsadvantages of three of the more popular
technologiessatellite delivery; audiographics delivery;
and two-way, full-motion TV delivery.

The discussion in the handbook concludes with a chapter
about the onportunities opened by distance education. Many
people practitionersas well as researchers have noticed that
distance education changes the terms of the debate about rural,
small schools. Things that used to be impossible are now
possible, but administrators need to ask themselves the right
questions as they think about the new alternatives.

The handbook also includes two appendices. Appendix A
presents an annotated bibliography of resources available on
ERIC microfiche. Every one of these documents can be ordered
directly from the ERIC Document Reproduction Service (EDRS)

3



www.manaraa.com

Tim DISTANCR EDUCATION HANDBOOK

at nominal cost. Appendix B explains how to get additional
information through ERIC/CRESS.

Finally, a big problem with information about a topic like
this is that it often leaves the reader more confused than ever.
I have done my very best, therefore, to make this a "user-
friendly" handbook. It presents the essentials, but the discus-
sion is clear and straightforward.

1 1
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DISTANCE:LEARNING TRENDS AN1' ISSUES

In 1987, fewer than ten states were promoting distance
learning programs. Today, all of the 50 states have some type
of distance education plan in place (Jordahl, 1991; Krebs,
1991). With limited fanfare, many schools across the Unit ed
States have begun using distance learning technologies (1) to

help them meet state-mandated curriculum requirements,
(2) to offer electtve or required courses for which a certified
teacher is not available, and (3) to provide quality teacher
inservice training that might not otherwise be available.

The interest in distance education has grown so rapidly in
recent years that only a few of the important questions address-
ing pertinent issues have been asked. That circumstance is
now changing, and rightly so.

Since most approaches to distance education involve a
substantial commitment of time, money, and personnel, the
failure to address pertinent issues can squander those re-
sources. In addition, educators could form a negative opinion
of a particular approach to distanceeducation that, under more
favorable circumstances, might haw! left a better impression.

Successful use of distance education technologies de-
mands that certain issues be addressed. The ideas presented
in this handbook are important matters to be considered by
school administrators before joining an existing network or
before deciding to implement a particular system.

Defining the System's Purpose

Before acquiring a teleteachIng system, you should think
about the needs you expect the system to meet. Questions to
consider include:

Is the system to be used primarily as enrichment, or will it

be used as the chiefrneans of instructionin a particular class
or curriculum?

Will the system be expected to fulfill state-mandated

5
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curriculum requirements, or will it be used only to offer
elective courses?

Will the system be used by specific types of students (for
example, advanced placement, homebound, or general
course students), or will the system be used by all types of
students?

is the system expected to b e used to leliver inservice training
for the staff and/or to provide classes for the community?

You should consider these questions in terms of your users'
short-term needs and long-term goals. If, for instance, you plan
to use the system to deliver a wide range of programs, some of
the more expensive and complex systems can be increasingly
cost effective. Systems that meet a variety of needs can, in fact,
show a lower cost per learner when they are made available to
a wide, more diverse audience.

Establishing Who Controls the System

When considering a teleteaching system, you should decide
how much control you wish to maintain over the system and
how much control you are willing to relinquish. Large satellite
networks such asTI-IN or Oklahoma State University's Arts and
Sciences Teleconferencing Service are multistate systems that
provide a turn-key" approach. In these networks, and others
like them, control of instruction, grading, selection of the
teleteacher(s), and other details are largely centralized. With
hundreds of sites linked to a network, individual schools have
only limited input about how the system is operated.

An option that allows increased local control over a distance
learning system is the "Wear cooperative. Under this option, a
group of local schools or districts band together to offer pro-
gramming. Such a group might design its own system around
a computer-networked audiographics approach or a closed-
circ Jit TV approach. Questions you should consider in relation
to control of a telesystem include:

Who is in charge?

13 6
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Who has the final say (f a disagreement arises?

Who will evaluate the system?

Whom does the teleteacher answer to?

What are the costs to each participating site?

How will the system be maintained and upgraded?

Costs

The matter of costsbrings up a whole array of issues. These

issues crop up whatever the type of technology or approach

selected. Investing in a telesystem can represent a major

commitment in terms of a school's budget. Some of the ques-

tions that you might ask include:

Haw much will it cost to get started?

How much will it cost each semester to operate the system?

Who is responsible for maintaining the equipment?

Will the system require periodic upgrades and, if so, who

absorbs the cost of updating equipment or facilities?

Can the school lease the equipment or do you have to

purchase the equipment?

Can the equipment be used for other purposes than distance

education?

Some distance education vendors allow the subscriber to

lease the equipment. Then, if the equipment is upgraded or

requires maintenance, the vendorbears the cost. Of course. the

expense will likely be passed on to subscribers via increased

subscription fees.
Some systems are funded partially or entirely from state or

federal grants. Others are subsidized with money from private

7
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enterprises. You should make sure that the system you buy
into, or subscribe to, will continue to operate in the event that
outside funding sources are reduced or discontinued.

Equipment should provide as broad a service as possible.
For instance, a steerable satellite dish that has both a Ku-band
and C-band feedhorn will be able to receive educational pro-
gramming from a variety of satellite sources. Some vendors sell
schools a "fixed" dish that is locked on to one satellite. In that
case, schools have only limited flexibility to receive programs
broadcast by other distance education providers.

Course Offerings

An important factor in selecting a distance learning vendor
is the number and types of courses they offer. The more
students that can be served by a system, the more cost effective
it can be. You should realize that courses are not necessarily
restricted to students. Teachers and administrators need
inservice training. Most rural communities would also welcome
adult education or community classes, as well. Questions that
you might ask when considering a distance education provider
include:

Are the courses offzred intended thr remedial, average, ad-
vanced, or a combinatk vn of all three types of students?

Do the courses offered meet state certification requirements?

Are student enrichment (noncredit) courses offered?

Are college prep or advanced placement courses offered?

Does the vendor offer courses to prepare students for stan-
dardized tests such as the SAT and the ACT?

Are teacher/administrator inservice courses or adult
education classes offered?

Scheduling

When two or more school systems are linked together, it is
more than likely that there will be schedule conflicts. The main

8
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issues involve daily bell schedules, vacation schedules, and the

days that a school year starts and ends. Problems can also arise
when one school is forced to close due to bad weather and other
schools on the network are able to hold classes. Scheduling is

a major challenge in most distance learning programsand is not

easily resolved. It becomes especially evident in large networks

(chiefly satellite systems) that deliver instruction to students in
multiple states across different time zones. The question is not

necessarily, "Can the schedules be made to match?" Chances
are, they cannot. A more realistic question is, "Are adequate

provisions made for allowing the students to make up classes

or portions of classes that they miss?" Chances are, such
arrangements can be worked out. In addressing the problem of

scheduling, administrators might consider:

Does the distance learning system allow enough time each

semester for makeup work?

How many days each week does the system conduct
classes?

Can classes be videotaped and viewed later by students
who miss a claw': or portions of a class?

Are a few lessons prepared beforehand for broadcast in case
the teleteucher is unable to conduct the class live"?

Does the teleteacher have "office hours" during which time
he or she can be reached "after hours," that is, when lessons
are not being conducted?

How early or late in the day are courses conducted?

Not all distance learning classes are conducted five days a
week. Days in which lessons are neither broadcast nor trans-
mitted are usually devoted to activities that do not require the
teleteacher for example, tests, makeup work, and assign-
ments.

Class Size

Since most distance education systems are geared toward
small and rural schools, class size at local school sites is usually

9
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not a problem. At individual sites, such classes are usually
small. Problems develop when the teleteacher has to provide
instruction to too many remote sites. For instance, ten small
sites, each with ten students, becomes a much larger class of
one hundred students.

It is not unusual for some satellite TV classes to have 300
to 1,000 students enrolled in the same class scattered across
many states linking together a large number of schools. In
these cnturlistances, a legitimate question is whether or not the
teleteacher is able to establish and maintain a meaningful
interpersonal relationship with students. As class size in-
creases, the level and extent of teacher-student interaction is
directly affected. The question of overall class size over a
network is an important one. Questions you might consider
include:

Is the telesystem designed to limit local class size?

Is the telesystem designed to limit overall class size among
all the participating sites?

Are maximum class sizes determined according to the
nature of the sulqlect matter being taught?

Does the teleteacher maintains high level r4f teacher-student
interaction with students at each school participating in the
network, or are students at local schools only "vaguely"
known by the teleteachei?

Level of Teacher-Student Interaction

Many telesystems place a premium on some sort of real-
time interaction between the teleteacher and the students at
distant sites. Usually, less attention is devoted to providing an
opportunity for students at one site to interact with students at
another site.

Some technologies allow the teleteacher and the students to
see each other. Such instruction occurs in a mode known as
"two-way video, two-way audio." Other systems only allow the
students to see the teleteacher, but permit student talk-back,

10
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usually over telephone lines. This mode is known as "one-way

video, two-way audio." Other, lower-level systems such as

microcomputer-aided audiographics allow audio interaction

mixed with a common sharing of computer graphics; the
teacher and students do not see each other at all. The following

questions can help you assess yourown view of the importance

of teacher-student interaction in a distance learning system:

D._ a the teacher need to see the students in order to
successfully conduct the class?

Do students at remote sites need to interact freely with

students at other remote sites?

Can students easily get in contact with the teleteacher
during class, as well as after class?

Does the teleteacher visit the remote sites regularly to get

better acquainted with students and provide more person-

alized instruction?

Teleteachers

The matter of recruiting, selecting, and training teleteach-

ers has to be addressed by those involved with running, or even

subscribing to, a telesystem. Paying the teleteacher, determin-

ing the course load, and establishing who will be the tele-
teacher's immediate superior are also important questions.

If a telecourse originates in one state '1 nd is received in

another state, teacher certification issues may have to be dealt

with. State approval of textbooks and other course materials

may present additional problems. Questions to consider in-

clude:

Who recruits, trains, and pays the teleteacher?

Are the teleteachers properly certified to teach in the state?

Have the teleteacher's ancillary materials been properly ap-

proved by the state?

Is the teleteacherformally evaluated and, if so, by whom?

11
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Classroom Facilitators

Most distance learning programs require that an adult
supervisor or classroom facilitator remain in the teleclass to
take care of the normal classroom administrative details. Such
details include, for example, checking the role, passing out and
taking up class materials, proctoring tests, and monitoring
student behavior. Questions that you shou:d consider when
thinking about facilitators include:

Is the facilitator required to be a certified teacher?

What are the facilitator's responsibilities?

Is the facilitator required to be present in the classroom at
all times?

How much training does the facilitator receive?

Wno recruits, trains, and pays the facilitator?

Grading and Routing Class Materials

To get homework assignments, tests, and printed materials
to and from students, many telesystems depend upon the
regular postal service. This arrangement, of course, is not
always reliable no arrangements are infallible. Others use
couriers or facsimile ("FAX") machines. Some technologies
permit the teleteacher simply to use the telesystem to transmit
data either to a printer or to a computer screen so that the
students can include it with their class notes.

Routing materials is a significant issue. Many students in
ongoing distance learning classes have complained that delays
in the return of homework and tests have caused frustration
Questions that address these issues include:

Who is responsible for collecting and distributing class ma-
terials at the local site?

Who is responsible for grading student work?

1 9 12
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How will class materials get back and forth between the
students and the teleteacher?

What types of reports will be sent to the students and their
parents?

Selecting a System

Many issues need to be considered before deciding on a
distance education system. Some administrators may value
convenience; others may value the importance of local control.
In the final analysis, the key is to select the approlch that
(1) best meets local needs and (2) is affordable. These are the
underlying issues that were raised by the questions in this
section.

13 2 0
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TYPES OF DISTANCE LEARNING TECHNOLOGIES

By "teclmologies," I mean the media used to transmit
information, rather than the content of programs delivered over
the media. Many technologies deliver interactive cl) stance
learning between host locations and distant sites. The basic
media are easy to describe and understand, but you should
realize that particular vendors and systems can combine them
in many ways.

As a result, some telesystems are relatively simple, whereas
others are very complex. Some of the most common technolo-
gies that fall within the definition of interactive distance learn-
ing are described below (Learning Services, 1988; Norenberg &
Lundblad, 1987):

Audio conferencing: telephone contact between two or
more sites, usually connected by means of a telephone
bridge and via speaker phones. Unless video phones are
used, there is no visual communication.

Audlographic systems: combination of an audio confer-
ence used with graphic support, such as an electronic
blackboard, writing tablet, still video, or computer-gener-
ated visual material. There is two-way audio interactivity
and two-way visual exchange of electronic text and/or
graphics.

Broadcast television: transmission of picture (video) and
sound (audio) over standard UHF and VHF television chan-
nels. Interactivity between origination and reception sites
is passible using telephones.

Coaxial cable: a metal cable consisting of a conductor sur-
rounded by another conductor (as in "cable TV"), which can
carry video, audio, and data signals from point to point. TV
transmission is in full motion. Commercial cable compa-
nies provide the service in most cases. Although cable
technology is capable of transmitttng two-way video in-
struction, most educational systems using cable are in a
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one-way video, two-way audio mode. Audio interaction is
typically over telephone lines.

Direct Broadcast Satellite (DBS): full motion television
programming transmitted via satellite directly to the user,
who receives video and audio information using a satellite
antenna or receiver dish. This is a one-way (outgoing from
origination site) transmission. Audio interaction by stu-
dents is through telephones.

Facsimile ("FAX") machines: a photocopy device that
transmits printed information to distance sites via tele-
phone connection.

Fiber optics: a rapidly developing and emerging medium
that transmits voice, full-motien video, and data by sending
light impulses through ultra-thin glass fibers. Fiber optics
permits two-way, full-motion video and two-way audio
interaction between participating sites.

Freeze frame/slow scan: still pictures (no motion) of
instructional content are transmitted over regular tele-
phone lines. The user must have special equipment that
decodes the visual information onto a television monitor.
The visuals are received in a "slow-scan" format that is, a
new picture can be replaced in set intervals ranging from
eight to 45 seconds. Audio interaction, in this case, also
occurs via telephone lines.

Instructional Television Fixed Services CITES): ITFS is a
one-way microwave technology capable of serving limited
geographical areas (maximum distance is a radius of 20
miles). Both the visual and sound components of a program
are transmitted directly to the user. Signals are received by
a specialized antenna or receiver. Interactivity requires the
use of telephones.

Low-power television: broadcast medium similar to
commercial television, except that the low-power signal
limits the broadcast area. The technology permits one-way,
full-motion video. Audio interaction is by telephones.
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Microwave: used to send and deliver audio and video
signals. Like direct broadcast satellite, microwave trans-
missions require special transmitters and receivers. The
transmitters and receivers must be in line of sight" they
must be aligned within sight of each other. Manymicrowave
systems are capable of two-way audio and two-way video,
full-motion transmission. Interaction between origination
and reception sites occurs directly over the microwave
system.

Telephone: telephone lines are now capable of transmit-
ting more than voice. With appropriate equipment, they can
also transmit still-frame or full-motion television images
and data (printed) information. Telephones, and the use of
telephone lines, are, in fact, a central component of every
interactive distance learning system.

Vertical blanking interval (VBI): an unseen part of the
standard broadcast signal used to transmit television.
Using special equipment, this signal can be encoded and
decoded to transmit additional information. VBI is fre-
quently used for freeze-frame or slow-scan transmission of
visual information. Audio interaction between sites occurs
over telephone lines.

These are the major technologies currently being used for
distance education in the United States. In addition to tele-
phones, the media receiving the most attention are satellite
systems, fiber optics, facsimile machines, ITFS, microwave,
audiographics, and audio conferencing.

Of course, you need to realize that not all of these media are
equally available in remote or isolated school settings. Even
telephone service in some remote areas is sporadic, and,
moreover, installing additional phone lines might be too expen-
sive or might take a very long time. As telecommunications
technologies continue to evolve, however, services to isolated
areas will probably improve and costs will probably decline.
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The costs of distance learning technologies and programs
vary widely. Costs can be divided into two categories: (1) up-
front costs for equipment and (2) continuing costs for program-
ming and operation.

Schools or districts that operate their own systems must
pay all equipment and operation costs necessary to develop,
send, and receive transmissions. Subscribers to the services of
a distance education provider, however, usually pay only for
equipment (lease, purchase, or lease/purchase arrangements)
and remit program subscription fees.

Approximate costs of the more popular systems and se-
lected program providers are included in this handbook. Costs
are reported in terms of what a school could expect to pay to
receive programming from an educational provider. Estimated
costs to create their own distance learning network using
audiographics or audio conferencing with cooperating schools
in the area are also reported.

The costs of setting up an entire rrFs, satellite, or microwave
system are not reported, however. The costs of such systems
would be prohibitive for most readers of this handbook.2
Moreover, schools or districts participating in such large
telesystems would typically do so as subscribers to a central-
ized service, thereby paying a programming subscription fee.

Estimated costs to rural schools to use selected technolo-
gies in a distance learning mode or to receive programming from
a distance learning provider are:

Audio conferencing: The expense for telephone audio con-
ferencing is relatively small. Speaker telephones can range
as low as $50 to $400. If the bridge equipment is purchased,
it can cost anywhere from $1,000 to $3,000 per port. Each
site will need a port. Ongoing costs include the price of the
long-distance phone calls and, if the bridge equipment is
leased, 15 to 35 cents per port per minute (Barker, 1989).

Me cost of a complete satellite uplink facility, for example,
typically ranges between $500,000 and $1 million.
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Audiagraphics: Most audiographic networks are small co-
operatives between two to five schools. Required equipment
typically includes microcomputers, speaker telephones,
modems, graphics tablets, scanners, facsimile machines,
an audio bridge if more than two sites form the network, and
associated software. Average equipments costs per school
range between $6,000 to $13,00ty (Barker, 1989: Jordahl,
1991: Office of Technology Assessment, 1989). Users will
also have to pay for long-distance tolls, unless the schools
are within local calling distance. If more than three sites are
linked together, they will need to either purchase or lease a
conference bridge. Most audiographic networks also re-
quire access to two separate tf...lephone lines one for voice
interaction between schools and or.e for data communica-
tion between computers or electronic chalkboards.

Fiber Optics: The cost of constructing a fiber optics system
is high and is usually done in partnership with a local
telephone company or cooperative. The cost for equipment
and installation at each site can be as high as $45,000
(Office of Technology Assessment, 1989).

ITFS: The cost of an antenna and tower (depending on
height of the tower) will range between $3,000 to $50,000:
downconvertezs and electronics (depending on number
needed) will range between $350 to $3,000: and voice
response equipment (depending on number) will range
between $2,500 to $5,000 (Office of Technology Assess-
ment, 1989). Programming fees would be determined by the
provider.

Satellite: Downlink or receive dishes vary in cost depend-
ing on the type (C or Ku) and features desired. Steerable
dishes that let the user aim the dish at different satellites
cost three to four times as much as fixed dishes, which are
aimed at a particular satzllite. C-band receive dishes range
from $5,000 to $10,000: Ku-band, from $800 to $5,000;
and dual C /Ku-band are about $8,000 (Office ofTechnology
Assessment, 1989). Subscription rate- vary among pro-
gram providers. For example, the annual subscription rate

r;
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to receive TI-IN satellite courses is $5,050, courses cost
$240 per student per semester, and teacher inservice
courses range from $2,200 to $8,000, depending on district
size (Office of Technology Assessment, 1989).

Microwave: Microwave is a point-to-point system that
enables each site to both transmit and receive signals. The
cost of transmitters, receivers, and required electronics for
a single channel can range from $40,000 to $65,000.
Antenna costs (depending on the height of the tower needed)
can vary from $5,000 to $50,000 or more (Office of Technol-
ogy Assessment, 1989).

No doubt about it: distance learning is a costly venture.
Even the lower-level systems, such as audio conferencing or
audiographics, can prove to be quite expensi, e. Many ongoing
distance learning programs and projects hay e been supported
by state, federal, or private grants. In recentyears, the costs of
telecommunications and electronic components have, how-
ever, declined. In the future, experts expect costs to decline even
further.
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Interest in tekcommunicated distance education has

grown so rapidly in recent years that it is very difficult to keep

current with the many projects underway or being planned in

the United States. The most massive recent effort, however, is

the Star Schools Program.
In September 1988, Public Law 100-297 created the Star

Schools Program to expand educational opportunities for ele-

mentary and secondary schi,o1 %tudents in geographically

isolaied, small, and disadvantaged schools in the United States

(Withrow, 1990). Since 1988, $53.8 million has been allocated

from Star Schools funding for distanceeducation projects in the

United States (Krebs, 1991). The U.S. Congress' Office of

Technology Assessment (1989) states in its report, Linking for

Learning: A New Course for Education, that over 100,000

students in 3,000 schools across 45 states benefited from the

first year of Star Schools funding.
Interest in and growth of distance learning is hardly con-

fined to Star Scht.ols projects or funding, however. Most

ongoing projects are independent of Star Schools. It is true,

nonetheless, that most such programs have received external

funding )1 some sort, either to establish or maintain program-

ming. Pita descriptions of several selected programs follow.

These are only a few of the many hundreds of distance learning

prcjects in our nation's schools.

Audio Conferencing

The telephone is anonthreatening medium that people of all

ages are familiar with. Even when dozens of people are

participating in a telephone conversation through the use of

voice-activated speaker phones and teleconferencing bridges,

the technology is still relatively simple to use. Teachers and

students at differeni. sites can use existing telephone services to

form an audio link between them. The level of interactivity can

be extremely high. The students at the various sites can
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interact with the students at other locations, as well as with the
teacher.

Rural students in the Delaware-Chenango BOCES of
upstate New York go on "electronic field trips," using telephone
audio conferencing. The students are able to talk to rock
musicians, actors, scientists, and authors. A "low-tech" option
such as this can be a boon to educators who are otherwise
unable to attract a celebrity or an expert to their clawroom
(Clark, 1989; Gorton, personal communication, May 2, 1991).
A similar project is being carried out by the Cooperative
Education Service Agency #4's Teleconference Network in La
Crosse, Wisconsin. More than 40 districts participate (Whisler,
1988). Other audio teleconferencing projects operate in Louisl-
ana, where high school math and science instruction are
offered, and in Tucson, Arizona, where the Homebound/
Teleteaching Program is giving handicapped students the
chance to participate in regular classes.

Audio conferencing is easy to implement and uses existing,
reliable telephone technology. With a minimum amount of
planning, the calls are easy to make. Each participating
classroom must, of course, have the proper equipment. If the
call is to be a one-on-one conversation between the teacher and
a student, regular telephones are all that is necessary. If several
students will be at a site, a speaker phone or a converter is
needed.

A converter is a device that has microphones plugged into
it. If the microphones have activating switches, background
noise can be reduced by turning on the microphone only when
necessary. Converters also produce better sound quality than
speaker phones (Whisler, 1988).

Conference calls between three or more sites require an
audio bridge in order for all of the sites to be linked together. The
bridge might be an end-line bridge, owned and operated by the
educational institution. Other options might be a fully auto-
matic centralized bridge owned by the telephone company or a
conference-operator bridge, through which the telg-,phone
company operator makes the various calls manually (Noren-
berg & Lundblad, 1987).
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Audiographics Teleteaching

With an audiographics system, a teacher can transmit text
or graphic materials to distant classrooms, and, through the
use of audio teleconferencing, interact verbally with the distant
students. All sites share the same visual reference, and audio
interaction typically occurs over speaker telephones. The
technique can be implemented by using several technologies.
Regular telephone lines are used to deliver the graphic images
via electronic blackboards or computer monitors.

Six schools in the Beaufort County and Hyde County
school districts in North Carolina use this approach to deliver
vocational classes to one another. The project was funded in
1985 with a federal grant from the Carl Perkins Vocational
Education Act. The visual portion of the programming is
provided by an "electronic blackboard." The electronic black-
board operates much like a regular chalkboard, except that it
is pressure-sensitive. As the instructor writes or draws on the
surface of the board, the image (words or figures) on the board
is transmitted over a phone line to the distant classrooms,
where it appears on a TV monitor (Bond, 1987).

Each classroom is equipped with an electronic blackboard
and monitor, computers, a printer, a speaker, microphones,
and a modem. Since each classroom has an electronic
blackboard, instruction can or( inate from any of the sites. Each
site in the North Carolina program also has a certified teacher,
who acts as a facilitator.

The Pennsylvania Teleteaching Project (PTP) is a audio-
graphics system based on personal Comfit .ters (PCs). This
system uses computer-generated graphics that serve essen-
tially the same purpose as images generated on an electronic
blackboard. The system requires telecommunications software
in order to link the teacher with the distant students. The
software also lets the teacher generate text and create computer
graphics known as "slides." The slides can be transmitted from
one computer to another via telephone lines. The entire system
operates on a "common screen" basis. That is, whatever graphic
is showing on one computer screen is showing on the others as
well.

The teacher and students can use a light pen or a graphics
tablet to manipulate a pointer that appears on all of the
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computer screens simultaneously. This feature allows a com-
mon frame of reference. If a student has a question, the
instructor can simply relinquish control of the system to the
appropriate site. The remote site then has the same capability
to control the other computer screens, including the instruc-
tor's.

This capacity is ideal for inu:cating to the instructor what
portion ot a graphic has confused students. Verbal questions
or comments between the teacher and students are transmitted
over a separate audio link. Students at each participating site
can monitor the audio interaction and pose questions of their
own. Video (still frame) and audio interaction takes place in real
time between the teacher and the students at the distant sites
(Barker, 1991).

The Pennsylvania Teleteaching Project was formed in 1986
with a 8526,000 grant from the Pennsylvania Department of
Education. The project is managed by the Riverview Interme-
diate Unit in Shippenville, Pennsylvania, and is the largest
state-sponsored, PC-based audiographics system in the United
States. Almost 50 schools are members of the project. These
are chiefly rural schools, but participating members also in-
clude several intermediate units (educational service centers)
and two Juvenile detention facilities. The PTP's model for PC-
based audiographic networking is usually a joint arrangement
between two or three high schools, which agree to share
teachers and courses. As a result, local school administrators
maintain direct control of the audiographics teleteacher, cur-
riculum, programming, and scheduling (Hajdu, personal com-
munication, May 30, 1989).

Fiber Optics or Microwave

The distance education technique that most closely re-
sembles a traditional classroom is one that allows the teacher
to see every student, and the students to see the teacher and all
other students (the "two-way video, two-way audio" arrange-
ment). Properly configured, every classroom in such a system
must be a receiving, as well as a transmitting, site.

Fiber optics technology, microwave technology, and cable
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networks equipped with the necessary hardware are each able
to provide two-way video and two-way audio interaction be-
tween all connected sites. Severalcameras are neemsary. Most
systems have a camera focused on the teacher, an overhead
camera focused on the teacher's desk (so that visuals can be
displayed), and a camera focused on the students in the class
at each site. In addition to the cameras, each class has TV
monitor' that show students at the other classes.

An example of a microwave project of this type is the TWIT
(Two-Way Instructional Television System) Network, which
links three small rural schools in Iowa. The system began
operating more than tenyears ago in 1980. Each school has its
own tower and microwave dish that receives and transmits TV
signals. Each school also has its own classroom studio
complete with a portable color camera, three television moni-
tors, two wall-mounted external speakers, two unidirectional
microphones, aria an audio/video switching unit (Nelson,
1985). A siznilar program in Carroll County, Illinois, joins four
schools and a local cable television system. This system
permits live broadcasts between the four sites (West, Robinson,
& Collins, 1986).

About 50 school districts grouped in seven cooperativesare
using a combination of technologies for two-way 'IV instruction
among several Minnesota networks. Each cooperating dis-
trict has a TV classroom with three cameras and several
monitors. The signals are transmitted by cable, microwave,
fiber optics, or low-power 'IV broadcasting. Most of the pro-
grams have been funded by the Minnesota state legislature
(Whisler, 1988).

In the panhandle of Oklahoma, four small school districts
began in the fall of 1988 to operate a two-way video telesystern
using fiber optics. Known as the Panhandle Share-Ed Video
Network, the system offers a variety of courses among partici-
pating schools. The four school districts formed a partnership
with the Panhandle Telephone Cooperative Inc. of Guymon,
Oklahoma, which installed 51 miles of fiber optic cable between
the schools. A number ofother schools in northwest Oklahoma
have since joined the network (Barker, 1991).
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Instructional Television Fixed Services (ITFS)

ITFS uses an area on the electromagnetic broadcast spec-
trum that is set aside by the Federal Communications Commis-
sion for the transmission of instructional and cultural pro-
grams. Transmission is carried on a point-to-point basis over
a low-frequency microwave signal. Abroadcast signal can cover
a 15- to 20-mile radius. This radius canbe increased by raising
the height of the transmitting and receiving equipment, by
using relay equipment, or by increasing the amount of power in
the transmitted signal. Downconverters at the receive sites
convert the microwave signal to one that is compatible with a
standard (VHF/UHF) television.

The InterAct Instructional Television Network, operated
by Region IV Education Service Center in Houston, Texas, uses
ITFS technology to broadcast programming to 57 school dis-
tricts in a seven-county area around Houston and the Texas
Gulf Coast. Instructional programming is provided for K-12
classes, teacher inservice, college credit courses, and corporate
personnel training (Barker, 1989).

InterAct teleteachers use two cameras while teaching a
class. One camera is directed at the teacher and the other is
mounted over the teacher's desk. As in other systems, the
overhead camera is used to show visual aids. Over 95 percent
of the students communicate with the teacher over microwave
signals. These are generated by push-to-talk microphones in
each classroom. In addition, a few students at some sites use
dedicated phone lines to interact with the teacher. The micro-
phone system seems to provide faster service, since there is no
telephone switching equipment to go through. Audio ex-
changes occur in a manner similar to a citizen'3 band radio.
Print materials are delivered to participating schools via Region
IV courier service.

Direct Satellite Broadcasts

Satellite systems provide one-way video, two-way audio
interaction. Students can see and hear the teacher and can
hear students at other sites, but they cannot see the other
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students. The teleteacher cannot see students. Audio commu-

nication takes place over telephone lines.
TI-IN is a private satellite network founded in 1984 and

headquartered in San Antonio, Texas. It is the largest private

instructional satellite system in the United States, and it

delivers high school credit, enrichment, staff development, and

college-level courses to schools. In 1990, nearly6,000 students

in over 1,000 school districts across 39 states received TI-IN

progranuning. The network has received $9.8 million in federal

Star Schools funding (Pease, 1991). Broadcast signals can be

received in either a Ku- or C-band frequency. High school

classes are broadcast five days per week to subscribing schools.

The Arts and Sciences Teleconferencing System at
Oklahoma State University was also a first-round recipient of

Star Schools funding as part of the Midlands Consortium Star

Schools Project ($9.6 million). The system broadcasts on a C-

band signal. Most high school classes are broadcast either two

or three days per week, with other days devoted to in-class
problem-solving and computer simulations at local site
schools. In 1990, the system broadcast courses to more than
500 schools in 42 states (Holt, 1991; Jordahl, 1991).

The Satellite Telecommunications Educational Pro-
gramming Network is a second-round recipient of StarSchools

monies ($5 million). Instruction originates from broadcast

studios in Spokane, Washington. High school credit courses

are transmitted four days per week Fridays are reserved for

students to work on assignments and exams (Barker, 1991).

The Kentucky Star Channels Network has beendescribed

as one of the nation's most ambitious educational satellite TV

systems (Jordahl, 1991). Educational programming is beamed

from a communications center in Lexington to 1,300 elemen-

tary and secondary schools in the state. Star Channels was

initiated in 1986 with an $11.4 million appropriation from the

Kentucky state legislature (Tassie, 1991). In addition to audio

communication overtelephone lines, students at receiving sites

also use interactive key pads. When the teacher asks a
questions, students enter answers on their key pads. Answers

are transmitted into a computer at the teacher's studio, where

they are automatically compiled and displayed so the teacher

can see how well students understand the lesson concepts

(Webb, 1990).
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Besides these, several other providers are using satellite
technology to deliver K-12 instruction throughout the United
States. A few of these producers include Sci Star, a program
focusing on science programs originating from Avon,
Connecticut; Satellite Education Resources Consortium
(SERC), a multistate collaboration of state departments of
education, local school districts, state and local television
entities, university educators, and private industry; and the
Public Broadcasting Service's (PBS) Elementary/Secon-
dary Service, which offers satellite-delivered instruction for
classroom use in grades K-12.

In addition to these, new satellite providers are continually
entering the marketplace. In each case, satellite technology
permits one-way video (full-motion), two-way audio interaction.
The student talk-back is via telephone lines.
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How effectively do students learn when involved in distance
education courses? In-depth evaluations of K-12 distance
education are, so far, rare. The available literature consists
mostly of case studies and opinions (Moore, Thompson,
Quigley, Clark, & Goff, 1990). More rigorous evaluations are
clearly needed.

Research Findings on Regular Instructional
Television

Althouph literature on K-12 distance learning programs is
scant, research on instructional television has been conducted
over a period of many years. While such instruction takes place
in a "one-way delivery mode" which precludes live interaction
between students and teachers findings do relate to distance
learning effectiveness in general. In a thorough review of the
literature on one-way instructional television, Whittington
(1987, pp. 54-55) concluded:

1. Compan studies indicate that students taking courses
via television achieve, in most cases, as well as students
taking courses via traditional methods.

2. Findings of equivalent student achievement hold, even
when rigorous methodological research standards are
applied.

3. Television is a technological device for transmittingcommu-
nication and has no intrinsic effect, for good or ill, on
student achievement.

4. Effective instructional design and techniques are the cni-
cial elements in student achievement whether instruction is
delivered by television or by traditional means.

5. National producers and founders of telecourses employ
rigorous standards and procedures to create academically
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acceptable products that will withstand the critical scrutiny
of scholars.

Some studies on the effectiveness of instructional television
and their findings have been viewed with skepticism, particu-
larly those that claim that televised instruction is superior to
traditional instruction (Salomon & Clark, 1977; Clark, 1983).
Clark (1983) suggested that many of the researchers had a
vested interest in the technologies being studied. Also, our
society has tended to accept the claims of instructional tech-
nologists because of our high expectations for technology of all
kinds.

Research on K-12 Distance Learning

Although the research base on K-12 distance learning is still
limited, the Office of Technology Assessment (1989) cites sev-
eral studies of interactive distance learning programs in Iowa
and Minnesota. This research reported no significant differ-
ences in student achievement between distance learning deliv-
ery and traditional instruction.

In the spring of 1986, 30 principals from different TI-IN
Network subscribing schools responded to a 20-item question-
naire designed to document user satisfaction with the system.
Eighty-two percent of the principals felt that satellite courses
had become an integral part of their school's curriculum and
would be used the following year. Most felt that the TI-IN
Network service was worth the money. Overall, principals were
very positive in their view of the satellite courses (Barker, 1987).

In its first year of operation, the TI-IN staff conducted a
survey of students who had taken courses during the first
semester. At the time, 330 students had been enrolled in TI-IN
courses, most of them enrolled in upper di% tsion courses. Sixty
percent of the students reported that their final grade was the
same, if not better, than the grade they would have exi. acted in
a traditional classroom (Pease & Tinsley, 1986). A later
evaluation conducted by the Texas Education Agency deter-
mined that there was no significant difference between student
performance in a TI-IN classroom and a traditional classroom
(Pease & Kitchen, 1987).
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A more comprahensive study of satellite instniction was

initiated in May 1988 of Oklahoma State University's Arts and

Sciences Teleconferencing Service (ASTS). Sponsored by the

Mid-continent Regional Educational Laboratory and the Uni-

versity of Missouri'sDepartment ofAgricultural Economics, the

study surhyed 21 secondary schools in Missouri and North

Dakota that were subscribing to ASTS's German I by Satellite

course. The researchers were interested in student success as

measured by student test scores, whether or not students
would enroll in another satellite class, student perceptions of

content learned, and student pereptions of whether improve-

ments were needed in the class (Hobbs & Osburn, 1988). At the

end of the first semester, 80 perccnt of thestudents had earned

an "As or a 130 in the course. On the National Association of

Teachers of German Level 1 Test, the only standardized normed

test available for the subject, 40 percent of the high school

students performed nearly as well as a group of college students

at the University of Colorado-Boulder who had just completed

their first semester of German in a traditional setting. Fifty-four

percent of the high school students said that they would enroll

in another satellite course. Forty-six percent felt that they had

learned an acceptable amount,while the remainder did not feel

that they had learned asmuch as they shouldhave. Fifty-seven

percent of the students felt that the course could be improved.

In a study conducted by Patrick (1989), 21 hours of instruc-

tional programming delivered by the TI-IN Network were tran-

scribed and analyzed in order to determine whether or not

teachers using the medium displayed effective teachingcharac-

teristics. The study involved three instructors, each of them

teaching a total of seven hours. Neither the students nor the

instructors were aware that the study was taking place. Close

examination of the transcripts revealed evidence of several

effective teaching practices being carried out.
In this study, all three teachers were interacting with their

students. All three used advance organizers and content re-

views during every class that was observed. Each informed

their students about what was expected of them several times

during class. All three demonstrated effective questioning
techniques, using a good mix of high-level and low-level ques-

tions. Each of the instructors gave students an adequate

amount of time to answer questions before offering prompts.
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Once a question had been answered. all of the instructors under
observation praised the students or provided corrective feed-
back appropriately.

The three teachers also appeared to have established good
rapport with their students. Each of them displayed a genuine
interest in their students' affairs not only with classroom
matters, but with other matters as well. The teachers' interest
extended to sports activities between schools, the achievements
of individual students, recreational activities in the local com-
munity, and so forth. Two of the teachers were usually able to
recognize their students' voices and frequently called them by
name. This projected a personalizing touch, which promoted a
good teacher-student relationship (Patrick. 1989).

A study of the interactive Carroll Instructional Television
Consortium in Carroll County, Illinois, reported that student
achievement in interactive TV classes was similiar to that in
traditional classes. The study involved 183 students in three
schools studying Spanish and French (Robinson & West, 1986,
1987).

Finally, studies of cost effectiveness suggest that distance
learning is cost-effective when compared with traditional ap-
proaches to instruction. Savings occur on travel and employee
time (Moore et. al., 1990; Office of Technology Assessment,
1989). As noted previously, however, the best way to lower costs
per learner (students, staff, and community members) is to
make the widest possible use of whatever system you adopt.
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The capabilities of the technologies reviewed in this hand-
book differ in some cases, significantly. There P'.e definite
advantages and disadvantages associated witheach technology
currently being used. In the same respect, there are differences
in program practices between program nroviders using the
same or similar technologies.

Some of the advantages and disadvantages of three of the
more popular technologies satellite delivery, audiographics
delivery, and two-way full-motion TV delivery (via fiber optics.
microwave, or cable) tire listed in the following section. The
lists have been compiled from the perspective of K-12 instruc-
tion. They are intended to provoke thought and are by no means
exhaustive (Barker, 1991).

Advantages of Satellite TV Teaching

Students can see the teacher.

Full-motion video exists.

Teacher-student audio interaction is possible.

Real-time print distribution of instructional materials is pos-
sible with most systems. That is, the teacher at the host site
can activate a printer at the respective remote sites to
deliver handouts, tests, and assignments.

Satellite signals are not sensitive to distancelarge geo-
graphical areas and many remote sites can be covered si-
multaneously, defraying costs among a large number of
users. The larger the system, the lower the transmission
cost.

Most satellite systems are "turrt-key" operations. Program
offerings, scheduling, instruction, grading of students,
distribution of materials, and so forth are provided by the
vendor.
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Satellite programming is the most widely known distance
learning technology. Because of its notoriety, it is often
easier to get local boards and decisionmakers to release
funds to implement distance learning. Satellite programs
also have a good track record for receiving federal and state
funds.

Disadvantages of Satellite TV Teaching
Program offerings are centralized, thereby limiting control
by local districts. This feature may result in loss of local
control of teaching and interpretation of the curriculum by
local education agencies.

The 7V teacher cannot see the students. Satellite technology
incorporates one-way video, two-way audio interactions
(via phone connection) between students and teacher.

Students at receiving sites cannot see theirfellow students
at other sites. Nor are they able, in most cases, to freely
interact via audio with their counterparts.

Telephone contact during class is not immediate. Unless
previously on-line with the classroom studio, students
must dial the studio and await response from the teacher.
This "hassle" prevents some students from calling in. It Ls
not unusual for students to initiate a call and find that the
line is busy with other students (at different sites) also
calling in.

An audio "echo" is often inherent in student talk-back
through the TV system when telephoning to interact with
the lv teacher. Interference from florescent lights in some
receiving classrooms can also cause "noise during the
audio connection by telephone.

Some receive dishes (Ku band) an. weather sensitive
during heavy rains, snow, or dust storms, the signal can be
lost. Signal interruption can also result from both Ku- and
C-band reception during periods of "sun outages." This
occurs intermittently for a few minutes over several days
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every six months when the orbiting satellite's TV-transmit-
ted signals are aligned directl-: with the sun.

The potential exists for large class size. It is not unusual to
have a class with 200 to 300 students or more. Some
vendors currently offering satellite courses have classes
with as many as 1,000 students. Large class size severely
limits opportunities for teacher-student interaction. Fur-
thermore, most rural schools cherish a tradition of small
classes.

Student-to-student interaction between dffferent sites is
extremely limited at best, or nonexistent at worst. The
technology does not allow students to see each other at
different sites. They can only hear or interact with each
other if more than one site is connected at the same time via
telephone with the classroom studio. Most systems have a
limited number of telephone lines (4-6) that can be "tied in"
with the cla.sroom studio simultaneously. In terms of
interaction, the technology chiefly promotes teacher-
student interaction, not student-to-student interaction be-
tween sites.

In addition to start-up costs for a satellite dish and other
appropriate receiving equipment, the school must pay an
annual subscription fee (often several thousand dollars) to
the satellite vendor in order to receive continued program-
ming.

Bell scheduling corylicts, time zone diffeiences, differences
in dates for scheduling spring breaks, holidays, and so forth
often conflict with local school schedules and are not easy
to resolve.

Audiographic Teleteaching Advantages

Local schools maintain control of the master teacher, pro-
gramming, and scheduling. Because the network is typi-
cally small, locally controlled changes for example, in se-
lecti nof a teacher, program offerings, and scheduling are
easy to make.
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Small class size is guaranteed This type of technology does
not permit linkage with more than a few sites simultane-
ously.

The system supports student-to-student interaction between
sites, in addition to teacher-student interaction. The
speaker telephones act much like an "open" microphone.
Once the classes are connected, students in one location
can speak at will to their teacher or to other students in
another location. Telephone links don't have to be re-
established each time a student wishes to ask a question or
make a comment.

Hardware, software, and maintenance costs are low. Start-
up costs for an individual school to participate fully in an
audiographics cooperative network range between $6,000
to $13,000. The actual costs depend on software and
equipment requirements, which can vary between systems.
There is usually no annual subscription fee for courses, as
with most satellite or microwave distance learning courses.
The ongoing operation costs are usually limited to the
telephone charges involved (monthly fees and toll charges,
if any).

An audiographics system is relatively simple to learn and to
operate. Learning to use ar.d operate an audiographics
teleteachind, system does not require extensive technical
knowledge or training on the part of the user, Most teachers
who know how to use a microcomputer for word processing
can quickly learn the skills and technique necessary to
successfully operate an audiographics system.

Any participating site can serve in either a "receive" or a
"tvansmit" mode. Hence, instruction can come from any
participating site, Therefore, each school on the network can
offer courses electronically, as well as receive them.

The computer- or electronic chalkboard-generated visuals
can be activated and accessed by the teacher, as well as any
student at any remote site. Control of the system can be
switched from one site to another in a matter of one to two
seconds. This allows for high levels of interaction between
teacher and students.
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Instructional content is focused more on the organization of
the material than on the personality of the teacher. Stu-
dents at distant sites do not see the teacher. A common
visual reference is shared on the computer screen, and
students and teachers freely interact orally via the speaker
telephone. Hence, the charisma or personality f the
teacher seems to be less of a factor in learning than is the
content.

The network operates over regular telephone lines. There-
fore, linkages between distant sites can easily be made
almost anywhere in the world.

Audiographie Teleteaching Disadvavtages

Motion is not possible. Display of visuals on the computer
screen is in a still-picture or freeze-frame mode.

The instructor cannot see the student, nor can students see
the instructor or other students at distant sites. The
teacher and students at each site all share a common
computer- or electronic chalkboard-generated graphic on
their respective computer screens, but they do not see each
other.

Loss of transmission connection occasionally occurs. Extra-
neous noise or interference on the telephone lines can cause
voice transmission on the speaker telephones to occasion-
ally "break up," resulting in a loss of transmission or
disconnection.

The video graphics image ts limited in size to the size of the
computer screen, unless additional hardware is added. Ad-
ditional hardware may include a large 'IV monitor (for
example, with a 25-inch screen) or use of an Liquid Crystal
Diode (LCD) projector ("plasma display screen," used in
tandem with Et conventional overhead projector) to project
the computer image onto a screen or wall.

Lesson planning is time-consuming for the teacher (creating
computer visuals). In addition, floppy disks used to store
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the slides created for each lesson must be distributed to all
remote sites and loaded into networked computers prior to
transmission of a lesson.

Transmission costs for telephone toll charges can become
excessive. Must current audiographic networks operate on
two separate telephone lines one for computer connection
and one for speaker phone connection. Unless distance
sites have access to WATS lines or other lower cost carriers,
telephone toll costs can become burdensome.

Audiographics is riot a "tum-key" operation. Managing a
computer teleteaching network or electronic chalkboard
system requires a commitment by local school administra-
tors. Teachers need training in order to adapt instructional
techniques to the audiographics format and they med extra
time to prepare materials to transmit over the system. By
contrast, many satellite and microwave TV systems are ad-
ministered in a distant location separate from the local
school, thereby requiring very limited oversight.

Two-way TV (Fiber Optics, Some Microwave and
Cable Systems) Advantages

Two-way, full-motion video is possible among all sites.
Students can see the teacher, as well as see and hear other
students at all sites. The teacher can see and hear all
students at all sites.

Most systems presently in operation are small networks
that promote localcontrol of the teacher and the curriculum,
and generally Maintain small class size.

Open-line microphones allow for full interaction (teacher-
student and student-to-student). That is, students can
interact audibly not only with the TV teacher, but also with
students at other sites. Furthermore, audio interaction is
immediate, no telephone dialing is required because open-
line microphones are used for the audio.

Most signals over current media are not affected by weather.

Any site on the network can serve as the host classroom.
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There is no designated studio or host classroom. Instruc-

tion can originate from any participating site, and the
teacher can travel to any of the classrooms and broadcast
from there to all sites.

Unless required by law, the presence of an adult or
classroom facilitator at remote sites is typically not neces-

sary. Because of the two-way video aspect of such systems,

the distant teacher is able to see and monitor student

behavior.

Two-way TV (Fiber Optics, Some Microwave and
Cable Systems) Disadvantages

Cable (used as an extra broadcast channel for distance
education) is still not available in many rural areas.

Fiber optics is still not available in many rural communities,
although it is slowly becoming more common. In addition,
lines are vety expensive to lay and to install.

Virtually all successful two-way interactive TV systems are

founded . .1 a partnership of school and businesses in the

local a . The human and financial capital needed for a
partnership like this are not accessible to many rural areas.

Most systems require a large capital investment to pay for

start-up costs.

The technology does best as a small network. Linking more
than about ten sites together makes for a costly system. In
addition, the addition of each participating site (above the
typical configuration of three to five sites) makes it increas-
ingly difficult to maintain the two-way "visibility" among all

sites that is the strength of such systems.
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TECHNOLOGICAL OPTIONS

Traditionally, small schools have had a lot to offer their

students-- in particular, small classes and personalized atten-

tion from teachers. Such advantages become disadvantages,

however, when the issue at hand is the cost-effectiveness of

hiring teachers qualified to deliver advanc".1 courses. Many

times, small schools in remote or isolated locations have not

been able tofind such teachers, everi whenthey could pay them.

Obviously, college-bound students in rural and small

schools would benefitby taking "advanced" subjects like phys-

ics, chemistry, computer science, calculus, differential equa-

tions, or a variety of foreign languages. Obviously, faculty and

administrators would benefit from easier access to education

courses and inservice training. Obviously, community mem-

bers would benefit from access to special courses on a range of

topics.
Unfortunately, several features of rural location have

worked against these "obvious" needs: low student enrollment,

occasional demand for specialized courses, geographical isola-

tion, and a shortage of qualified teachers. Expectations are

changing, however, and often as the result of state-level re-

form administrators in small and rural schools face the chal-

lenge of providing a full range of course offerings to their

students. Better incentives for forming closer links to the

community and for providing staff development opportlanities

are also beginning to affect rural schools more strongly than

ever before.
But, until recently, ways to address the traditional predica-

ment in which rural schools continue to exist were limited.

Strategies like correspondence study and school district con-

solidation weiul common. Far from ideal, such "alternatives"

were often simply dictated by one kind of necessity oranother.

Today, however, anpruved communications media make it

increasingly easy to stage instnictionally useful events over

geographically forbidding distances. The technology of dis-

tance learning is no longer the exotic creature it was just five
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years ago. Existing networks will expand and new projects will
be established in future years.

Distance education in its many forms will probably benefit
students and educators throughout rural America in the years
to come. Distance learning technologies and programs are
reaching out to diverse audiences and providing increased
opportunities for educational growth and advancement in
many communities in rural America.

Current practice suggests that successful programs come
in many different forms. As a result, there is no "one-best"
method or "most promising" approach for distance learning.
Disadvantages of one method are the advantages of another:
moreover, the advantages of using one system in one school can
actually be disadvantages elsewhere.

Thus, distance education is not an educational panacea.
We are learning that good teaching can take place under many
circumstances distance education is but one.

You should give careful thought to the type of system or
program that best meets local needs. It is a question of ends and
means. What are you aftel? Why? What are the options?
Which make sense?

Ask yourself these basic questions before making a decision
to use distance education at all, before you join a distance
learning program already up and running, or before you decide
to form a network with area schools.

Lloyd (1988, p. 20) has some more specific advice:

There are several factors that need to be considered in looking
at the potential of alternative distance learning programs:
curriculum benefits, teacher tesponse, and community ac-
ceptance. How can such a system benefit the curricula of the
members of an education technology cooperative? Will the
distance learning be used to help schools meet state gradu-
ation requirements? Or will the system help expand the
variety of curriculum offerings for all students? How do the
teachers feel about the supplemental distance learning pro-
grams? Are they adequately prepared to use the technology-
based systeins effectively in inseivice programs particularly
designed for teachers? Where can effective inservice programs
be found? These questions are important, because the
answers can mean the difference between a distance learning
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project that is merely functional or one that is far-reaching

and dynamic.

The concept ofdistance education has captured the atten-

tion of many local, state, and national officials. Distance

learning programs and technologies have brought rural and

small school districts new ways to coordinate schedules and to

share resources for the benefit of student, staff, and commu-

nity.
In geographically remote and isolated schools, instruction

via some form of telecommunicated distance learning may

indeed be the "next best thing to being there." In many cases,

it will have clear advantages over some of the more traditional

alternatives.
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APPENDIX A:
BRIEF ANNOTATED BIBLIOGRAPHY

Appendix A is an annotated bibliography of 35 documents
about distance education, most of them recently added to the
ERIC database. The documents appear in six categories:

(1) how-to manuals and guides,

(2) resources,

(3) critique and analysis,

(4) evalu ation,

(5) policy, and

(6) program descriptions and application issues.

Placing an EDRS Order
You can easily order copies of any of these resources from the
ERIC Document Reproduction Service (EDRS) in Springfield,
Virginia. The most important information for ordering is the
EDRS Price (number of pages in the document) and the ERIC
Document Reproduction Service Number (ED #). This inform a -

tion appears in boldface type in the bibliogaphy that follows.

You have the option of ordering microfiche or paper copies of
any document listed. EDRS accepts both mail and telephone
orders.

To place an order by mail, just use the enclosed order form.
Follow the instructions on the form.

To place a toll-free telephone order, you need a (1) major
credit card and (2) the EDRS number for each document.
The toll-free number for placing an EDRS phone order
is 1-800/443-3742. EDSRS will calculate the price for you.

Finally, if you are really in a hurry, EDRS can FAX the
document to you for a modest additional charge.
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As of this writing, paper copies are priced per 25-page unit (or
part thereof) for each title (plus postage). The current price for
each 25-page unit is $3.12. Microfiche copies are currently
priced at $1.15 for the first 5 microfiche per title and $.25 for
each additional microfiche for that title (plus postage).

The price of the first document listed below, forexample, is 4 x
$3.12 in paper copy ($12.48 plus postage) or 1 x $1.15 in
microfiche copy ($1.15 plus postage).

How-to Manuals and Guides

Adams, J., Fjelstad, D., Scott, G., Persson, M., Liker, S., Miller,
L., & Mohr, G. (1987). Satellite receiving station handbook
for rural school districts. Chetek, WI: Chetek School
District. (ERIC Document Reproduction Service No. ED
308 083)

Handbook devek d o help rural school districts pur-
chase, install, ana use a satellite receiving station to im-
prove the quality of education. Includes four appendices.
EDRS Price: MIP01/PC04 Plus Postage (100pp).

Earl, A. (1989, September). Des(gn of a tplecourse: From
registration to final exam. Paper presented at the Annual
Conference on Emerging Technologies in Education and
Training, August ME. (XRIC Document Reproduction
Service No. ED 317 182)

Outlines four uses of (postsecondary) telecourses Pnd de-
scribes three different options for telecourse design. Pre-
sents technical recommendations for developing course.
Also treats implementation ana evaluation issues. Includes
checklist decisionmaking aid for professors keyed to
text.
EDRS Price: MF01/PCO2 Plus Postage (42pp).

Meacham, D., & Evans, D. (1989). Distance education: The
design of study materials (Fifth Edition). Wagga Wagga,
Australia: Charles Sturt University-Riverina, Distance
Education Centre. (ERIC Document Reproduction Service
No. ED 321 754)
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Guide for the effective design of instructional materials for
distance education. Explains model of instruction used,
course design features, and features relevant to student
learning and motivation.
EDRS Price: Wile01/PC04 Plus Postage (33PP).

Resources

Burruss, B. (Comp.). (1990). Resources for telecourses: A
reference list (Updated). Cupertino, CA: De Anza College.
(ERIC Document Reproduction Service No. ED 325 103)

Provides information on the dissemination and practice of
distance education, access to programs and agencies con-
cerned with distance learning and telecourses, and biblio-
graphic citations for evaluation studies that have re-
searched the effectiveness of telecourses as instructional
tools. Nine sections include information on organizations
and vendors, telecourse and videotape availability, print
resources, and conferences and associations.
EDRS Price: BIF01/PC01 Plus Postage (1,8pp).

Hohnberg, B. (1990). A bibliography of writings on distance
education Hagen, West Germany: FernUniversitat. (ERIC
Document Reproduction Service No. ED 328 738)

Extensive bibliogaphy (in English) ofover 1,400 publica-
tions, primarily from the 1960s, 1970s, and 1980s.
English-language works predominate. Works arranged .tn
two lists: by author and by subject.
EDRS Price: 1d11401/PC11 Plus Postage (257pp).

Critique and Analysis

Barker, B. (1989, May). Distance education technologies: All
that glitters is not gold. Paper presented at the Annual
Meeting of the Decisions about Technology Conference,
Bismarck, ND. (ERIC Document Reproduction Service No.
ED 309 894)
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Discusses the rise of telecommunicated distance education
in the United States. Includes a list of eight successful
distance education practices, ranging from careful plan-
ning to a reminder that course content, not the medium, is
most important to the overall success of a program.
EDRS Price: PdF01/PC01 Plus Postage (12pp).

Campion, M. (1986). Distance education, efficiency, and
scientific management: Some doubts (ESTR Occasional
Paper Number 12). Western Australia: Murdoch Univer-
sity. (ERIC Document Rep:roduction Service No. ED 318
911)

Critiques role of efficiency in distance education as resem-
bling those of "scientific management." Questions appro-
priateness given the importance of students' contributions
in face-to-face instructional settings. Notes that differing
political commitments generate differing standards and
measures of efficiency.
EDRS Price: 11701/PC01 Plus Postage (24pp).

Hobbs, D. (1985, August). Bridging, linking, networking the
gap: Uses of instructional technology in small rural schools
Paper presented at the National Rural Education Forum,
Kansas City, MO. Washington, DC: U. S. Department of
Education. (ERIC Document Reproduction Service No. ED
258 786)

Maintains that use of distance learning depends upon
whether the technology can be tried first on a small scale,
has compatability with existing behaviors and practices, is
simple, has low cost and high effectiveness, and has a
support system.
EDRS Price: MF01/PCO2 Plus Postage (33pp).

Holmberg, B. (1990). Perspectives of research on distance
education (2nd Updated and Expanded Edition). Hagen,
West Germany: FernUniversitat. (ERIC Document Repro-
duction Service No. ED 325 633)

Updated overview (in English) of C tstance education re-
search and a survey of some imports at trends in the history
of this research. Iacludes information on rationales for use,
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types of students best 'Jutted to distance education, pro-
gramming considerations, administration, and history.
Also includes 26 pages of references.
EDRS Price: 11701/PCO2 Plus Postage (40pp).

Otterman, L., & Pease, P. (1999). The role of private business
in distance learning: The educational partnership. San
Antonio, 'DC: TI-IN Network, Inc. (ERIC Document Repro-
duction Service No. ED 327 144)

Explains private corporation's role in developing and exe-
cuting educational partnerships to serve elementary and
secondary schools, including impact on distance learning.
Outlines critical needs and speculates on future. Includes
25 references.
EDR9 Price: Difit01/PCO2 Plus Postage (28pp).

Evaluation

Barker, B. (1987, January). An evaluation of Interactive
satellite television as a delivery system for high school in-
struction. Paper presented at the Annual Meeting of the
Southwest Educational Research Association, Dallas, TX.
(ERIC Document Reproduction Service No. ED 277 534)

Presents results of a survey of 30 high schoolprincipals and
159 high school students who used the TI-IN Network. Lists
strengths and weaknesses as reported by respondents.
EDR9 Price: 111F01/PC01 Plus Postage (14pp).

Barker, B., & Patrick, K. (1988, September). Teacher effective-
ness via interactive satellite: Preliminary findings from ob-
servation qf three tea:hers over the 77-IN interactive satellite
network. Paper presented at the Annual Conference of the
National Rural Education Association, Bismarck, ND.
(ERIC Document Reproduction Service No, ED 303 295)

Examines effectiveness of instruction delivered by satellite
on the TI-IN Network. Includes 20 references.
EDR9 Price: Dilf01/PC01 Plus Postage (20pp).

Blanchard, W. (1989). Telecourse dfectiveness: A research-
review update. (ERIC Document Reproduction Service No.
ED 320 554)
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Reviews research from summer 1986 through fall 1989. Re-
ports that telecourses are as effective as regular courses,
are superior to correspondance courses, have improved
access to courses, and provide rigor when well-produced.
Concludes that effectiveness is not an issue per se, but that
instructional and organizational planning is.
EDRS Price: 111701/PC01 Plus Postage (7pp).

Egan, M. (1988, April). 71.vo-way interactive television instruc-
tion: Comparative studies of instructional gffectiveness in
three rural/remote special education courses. Paper pre-
sented at the Annual Meeting of. the American Council on
Rural Special Education, Arlington, VA. (ERIC Document
Reproduction Service No. ED 299 729)

Examines effectiveness of three two-way interactive televi-
sion courses offered by the University of Utah.
EDRS Price: MF01/PC01 Plus Postage (20pp).

Galvin, P., & Bruce, R (1987). Technology and rural education:
The case of oudiographic telecommunications. Ithaca, NY:

Cornell University. (ERIC Document Reproduction Service
No. ED 307 072)

Reports results of a case-study evaluation of high school
courses delivered by audiographic medium. Concludes
that future of such pmgrams depends more on administra-
tive issues than on technical capabilities of audlographics.
EDRS Price: MF01/PC04 Plus Postage (82pp).

Hobbs, V. (1990). Distance learning in North Dakota: A cross-
technology study of the schools, admintstrators, coordina-
tors, instructors, and students (two-way interactive televi-
sion, audiographic tele-learning, (and) instruction by satel-
lite). Denver, CO: Mid-continent Regional Educational
Laboratory. (ERIC Document Reproduction Service No. ED
328 225)

Reports comparative study of North Dakota student
achievement across three forms of distance education.
Includes data on attitudes and implementation, and ret .

mendations for adopters.
EDRS Price: hfit01/PCO5 Plus Postage (103pp).
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Nowakowski, J., Faase, T., Hoke, G., Goo ler, D., & Schwandt,
T. (1c88). Wisconsin Rural Reading Improvement Prqlect
1987-1988 (Evaluation Summary). Elmhurst, IL: North
Central Regional Educational Laboratory. (ERIC Document
Reproduction Service No. ED 325 835)

Evaluates innovative staff development program on "strate-
gic reading." One of the four sections evaluates the role of
distance education in this effort.
EDRS Price: Hir01/PC01 Plus Postage (20pp).

Riddle, J. (1990, October). MeaswIng affective change: Stu-
dents in a distance education class. Paper presented at the
Annual Meeting of the Northern Rocky Mountain Educa-
tional Research Association, Greeley, CO. (ERIC Document
Reproduction Service No. ED 325 514)

Describes Western Institute for Distance Education (WIDE)
system to deliver education courses so that 98% of the
state's population will be within 60 miles of distance educa-
tion receiving sites. Discusses positive changes in student
attitudes to distance education in one course. Recom-
mends ways to help students adapt to distance education
courses.
EDRS Price: DifF01/PC01 Plus Postage (lOpp).

Sponder, B. (1990). Distance education in rural Alaska: An
overview of teaching and learning practices in audloconfer-
ence courses (University of Alaska Monograph Series in
Distance Education No. 1). Fairbanks, AK: Center for
Cross-L,Atural Studies. (ERIC Document Reproduction
Service No. ED 325 276)

Examines the effectiveness of university-level audioconfer-
ence courses and distance education inAlaska. Includes 44
references and appendices.
EDRS Price: MF01/PC06 Plus Postage (139pp).

Policy

Bradshaw, D., & Brown, P. (1989). The promise of distance
learning (Policy Briefs Number Eight), San Francisco, CA:
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Far West Laboratory for Educational Research and Devel-
opment. (ERIC Document Reproduction Service No. ED
323 909)

Examines need for distance learning, promising technol-
cez:, cost-effectiveness, projects, and policy implementa-
tion. Reports current applications of distance education in
Arizona, California, Nevada, and Utah.
EDRS Price: AfF01/PC01 Plus Postage (18pp).

Chow, S., Nelson, L., & Bradshaw, D. (1989). A study of
distance learning technology in rItatt: A statewide overview.
San Francisco, CA: Far West Laboratory for Educational
Research and Development. (ERIC Document Reproduc-
tion Service No. ED 322 899)

Includes statewide and district-by-district assessments, in-
cluding information about costs. Concludes that science,
math, and foreign languages (elementary school level) and
advanced placement courses (high school level) are best
candidates for distance learning applications. Appendices
include data, discussion guide, and evaluation forms.
EDRS Price: hi701/PC03 Plus Postage (84pp).

Hansen, K. (1987). Distance education and the small school:
Policy issues (Paper prepared for the Chief State School
Officers of the Northwest and Pacific). Portland, OR
Northwest Regional Educational Laboratory. (ERIC Docu-
ment Reproduction Service No, ED 287 837)

Discusses development of policy to support distance educa-
tion. Local and state educational agencies require sound
and informed policy ch., ;, and they should also develop
policy in cooperation with one another.
EDRS Price: litrO1/PC01 Plus Postage (18pp).

Holznagel, D., & Olson, T. (1990). A study ofdistance edl 'cation
policies in state education agencies. Portland, OR North-
west Regional Educational Laboratory. (ERIC Document
Reproduction Service No, ED 319 402)

Identifies the current status of state policies on distance
education in a sample of states and identifies changes in
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federal, state, and local roles in developing policies for better

use of technology for distance learning. Identifies certifica-

tion, training, evaluation, planning, and funding as impor-

tant issues. Includes information on eight statewide plans.

EARS Price: MF01/PCO2 Plus Postage (35pp).

Program Descriptions and Application Issues

Burton, L. (1989). Communication technologyfor rural commu-

nities. A qualitative study ofrural communities, northeastern

Washington state (Summary Report). Master's Thesis,
Washington State University. (ERIC Document Reproduc-

tion Service No. ED 925 298)

Examines the perceptions of rural Washington community

leaders about community information needs and role of

communications technology. Reports success factors for

rural information network. Notes positive reception to

expansion oftelecommunications programs and services in

rural areas and optimism that it can help solve some rural

community problems.
EDRS Price: M1101/PC01 Plus Postage (21r ?).

Delaware-Chenango Board of Cooperative Educational Serv-

ices. (1989). Summer telelearning for academic renewal: A

team-taught audiographic distance learning programfor at-

risk eighth graders. Norwich, NY: Author, Telelearning

Project. (ERIC Document Reproduction Service No. ED 317

205)

Describes Summer Telelearning for Academic Renewal

(STAR) program, aimed at reducing risk of dropping out

among at-risk eighth graders. Includes evaluation data and
recommendations for program improvement.
EDRS Price: MF01/PC01 Plus Postage (23pp).

Everett, C., & Pershing, J . (1989). Distance education and its

applications for vocational education (A VES Monograph).
Bloomington, IN: IndianaUniversity, Vocational Education

Services. (ERIC Document Reproduction Service No. ED

324 522)
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Provides policymakers and administrators an overview of
distance education principles, technology, and applicatio4r
in context of vocational education. Presents program si-
mples from Australia, Colorado, Oregon, and Texas. In-
cludes descriptions of four program models and glossary.
EDR8 Price: M101/PC03 Plus Postage (53pp).

Gunawardena, C. (1988). Using communications technologies
for distance education; Report on current practices In the
United States. (ERIC Document Reproduction Service No.
ED 327 147)

Reports results of survey of 70 postsecondary institutions.
Noninteractive distance programs most common. De-
scribes most helpful student support services.
EDRS Price: BEF01/PC03 Phis Postage (71pp).

Holznagel, D. (1988). Distance education: Promise, practice,
and pedagogy (Program Report). Portland, OR Northwest
Regional Educational Laboratory. (ERIC Document Repro-
duction Service No. ED 308 052)

Describes distance education projects in Northwest con-
ducted in first year of Rural Education Initiative (sponsored
by U. S. Department of Education). Describes eight pro-
grams.
EDRS Price: MF01/PC01 Plus Postage (lOpp).

Kerwood, R, & Starsen, M. (1988). Should we cheat the rural
vccational education student? Model programs for rural vo-
cational education. Flagstaff, AZ: Northern Arizona Univer-
sity. (ERIC Document Reproduction Service No. ED 300
573)

Feasibility study to determine how best to serve the needs
of rural vocational education students in Arizona. Consid-
ered 12 methods of ensuring quality (including many dis-
tance education formats). Concludes that it is cheaper to
transport information than people.
EDRS Price: MF01/PC03 Plus Postage (51pp).

LeBaron, J. (1989). Kids Interactive Telecommunications
Prczlect by Satellite (KITES): A telecommunications parbier-
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ship to empower middle school students. (ERIC Document

Reproduction Service No. ED 315 032)

Describes Kids Interactive Telecommunications Project by

Satellite (KITES), a cooperative internationaltelecommuni-

cations partnership. KITES establishes interactive video

link between eighth grade students in Lowell (MA) and peers

in Karlsruhe, West Germany. Includes evaluation data and

recommendatins for improving program.

EDRS Price: MP01/PC01 Plus Postage (5pp).

Ming, M. (1988). nlephone-tutoiring in distance education.

(ERIC Document Reproduction Service No. ED 316 194)

Describes program to use telephone to increase completion

rate in traditional correspondence courses. Program uses

four features to achieve aims. Evaluation data show alms

met. Appendix provides contact information.

EDRS Price: lifi701/PC01 Plus Postage (9pp).

Odasz, F. (Comp.). (1990). Big Sky Telegraph: Telecommuni-

cations guide to community action. (ERIC Document Repro-

duction Service No. ED 323 049)

Describes Big Sky Telegraph, a Montana-based telecom-

munications network serving rural economic development

organizations.
EDRS Price: litIF01/PC07 Plus Postage (152pp).

Pease, P., & Kitchen, L. (1987, March). Meeting the needs of

rural special education in the Wormation age: Using 77-IN

Network's interactive sateWte-basecl educational network.

Paper presented at the Annual Meeting of the American

Council on Rural Special Education, Asheville, NC. (ERIC

Document Reproduction Service No. ED 295 351)

Describes TI-IN Network inservice programming for special

education and reports evaluation results (Texas State Edu-

cation Agency). Also describes programming for special

education students (gifted and handicapped).

EDRS Price: M701/PC01 Plus Postage (14pp).

Thurston, L. (1990, June). Girls, computers, and amber waves

of grain: Computer equity programmingfor rural teachers.
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Paper presented at the Annual Conference of the National
Women's Studies Association, Towson, MD. (ERIC Docu-
ment Reproduction Service No. ED 319 860)

Describes program to increase gender equity in computer-
based education, including telecommunications, among
middle-school and upper-elementary students. Includes
evaluation results.
EDRS Price: Mir01/PC01 Plus Postage (18pp).

Verma, S., Land, J., Thomas, T., Trott, J., & Mc Cameron, F.
(1989, October). Potential of audiographic computerized
telelearning for distance extension education. Paper pre-
sented at the Annual Meeting of the American Evaluation
Association, San Francisco, CA. (ERIC Document Repro-
duction Service No. ED 317 199)

Describes characteristics of audiographic systems, exem-
plary programs (postsecondary), research findings, and
potential in extension education, with particular emphasis
on home economics education.
EDRS Price: MF01/PC01 Plus Postage (12pp).
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APPENDIX 13:
FOR MORE INFORMATION

Over 1,400 articles and documents in the ERIC database are
indexed with the term "distance education." In more than 600,
distance education is a mcgor topic.

The documents in the annotated bibliography in Appendix A
provide a great deal of information. The bibliography, however,
does not contain any journal articles, and it contains only two
documents published before 1987; most of the documents in
the annotated bibliography were published in 1988 or later.

To get more information, or to get more specific informa-
tion on a topic of special interest to you, callthe staff of the
ERIC Clearinghouse on Rural Education and Small Schools
(ERIC/CRESS). The call is toll-free (1400/624-9120, na-
tionwide; 1400/344-6646 in West Virginia).

Our staff can conduct a free search of the ERIC database,
tailored to your particular needs. ERIC/CRESS is located in the
Eastern time zone and is open from 8:30 a.m. to 5:00 p.m.

ER1C/CRESS covers the literature on the education of Ameri-
can Indians and Alaska Natives, Mexican-Americans, and
migrants; and rural education, small schools, and outdoor
education.
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