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DISTANCE EDUCATION: AN ALTERNATIVE
' SERVICE DELIVERY MODEL FOR CHAPTER 1

Transparencies used in this workshop:

T-1 Workshop Goals

T -2 What is Distance Learning?

T-3 Distance Learning Can...

T - 4 Who is Providing Distance Education?

T-5 Cne-Way and Two-Way Technologies

T-6 Summary of Distance Learning Technologies
T-7 Interactive TV

T-38 Major Issues in Distance Education

T-9 Evaluation

T -10 Locations of Pilot

T -11 Sending and. Receiving Sites

T -12 Characteristics of Successful Projects

T -13 Key Components of a Successful Program

T -14 Leading Deficiencies in Teleclassroom Courses
T -15 Adaptations of Distance Education Technology in the 1990s
T -16 Directions of Distance Education Technology
T -17 Print-based and Computer-based Changes

T

-18 Audio-based and Video-based Changes

Handouts used in this workshop:

Different Technologies: Advantages and Disadvantages
Moaodes of Transmission for Distance Education
Inside the Fiber-Optic Classroom
Perceptions of Distance Education:
The "Great Lies or Tough Truths?" Test
Sample Costs of Transmission Systems
Funding for Distance Education
Instructional/Implementation Issues in Distance Education
Key Issues in Decisicn Making
Distance Learning: Issues
Region 5 Special Activity
-11 The Role of Teachers in Distance Education
-12 Directions of Distance Education Technology
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Supplemental materials used in this workshop:

S -1 Interactive Distance Learning Technologies for
Rural and Small Schools
S - 2 Glossary
S -3 Implementing Distance Education Programs: Suggestions
for Potential Developers
S - 4 Distance Education: A Review of Progress and Prospects
S -5 Separating Myth From Reality in Distance Education




Outline

Introduction
The Distance Education Classroom
Workshop Goals
Definitions of Terms
Technologies
Major Issues in Distance Education
Activity:
Separating Myth from Reality
Discussion:
Major Issues in Distance Education
The Role of Distance Education in Chapter 1
Discussion:
R-TAC Special Activity
Key Components of Quaiig, Programs
Current Trends 2nd, ity aiions
Debriefing -~

Materials needed:

flip chart, marker board, and/or chalk board
markers/chalk

overhead projector

blank transparency sheets

evaluation form

T-1
T-2 thru T-5
T-6, T-7

T-8, T-9

T-10, T-11
T-12, T-13, T-14
T-15thru T-18

H-1, H-2, H-3

H-4

H-5 thru H-9

H-10

H-11
H-12




Resources

The following resource materials may be helpful in providing background information on distance
education. The materials are referenced in appropriate places in the text of the workshop guide. Contact the
Regicn 5 R-TAC office (1-800-922-3636) if you would like copies of any of these resources.

R-1
R-2
R-3
R- 4
R-5
R-6
R-7
R-8
R-9
R-10
R-11

Jason Ohler, "Why Distance Education?" AAPSS Annals 514 (March 1991): 22-34,

Austin D. Swanson, "Role of Technology in the Education Reform of Rural Schools: Implications

for District Consolidation and Governance," journal of Rural and Small Schools 3, 1 (Fall 1988):
2-7.

Francine E. Jefferson and O. K. Moore, "Distance Education: A Review of Progress and Prospects,"
Educational Technology, September 1990, 7-12.

Scott S. Schiller and Barbara J. Noll, "Utilizing Distance Learning in a Large Urban School System,"

Tech Trends 36,1 (1991): 23-27.

DonE. Descy, “The KIDS Network: Two-Way Interactive Television in Minnesota," Tech Trends 36,
1(1991): 44-48.

"Interactive TV Strengthens Rural Curriculum,* Beaver County interactive TV Cooperative
(c/o Beaver School, Box 580, Beaver OK 73932).

william D. Mifheim, “implementing Distance Education Programs: Suggestions for Potential
Developers," Educational Technology, April 1991, 51-53.

Barry Willis, "Integrating Technology and Distance Education: Planning for Success," Educational
Technology, April 1990, 32-33.

Dianna Lawyer-Brook, Region 5 R-TAC Special Activity: The Use of Distance Education Tc Deliver
Chapter 1 Services (Final Report). Denver: RMC Research Corporation, August 20, 1991,

Sally M. Johnstone, "Research on Telecommunicated Learning: Past, Present, and Future," AAPSS
Annals 514 (March 1991): 4957,

Susan M. Zvacek, "“Effective Affective Design for Distance Education," Tech Trends 36, 1 (1991):
40-43.

In addition, the following resources provide general information on distance education:

American Journal of Distance Education (any issue)

Thomas E. Cyrs and Frank A. Smith, Teleclass Teaching: A Resource Guide, 2nd ed. (available from:
Center for Educational Development, Box 3CED, New Mexico State University, Las Cruces NM
88003. 505-646-2204. $35 plus $3 postage & handling)

Office of Technology Assessment, Linking for Learning: A New Course for Education (available
from: Superintendent of Documents, GPO, Washington, D.C. 20402-9325. Call 202-783-3238 to
check price. GPO stock no. 052-003-01170-1)




Script to read with T-1

Approximately 15 minutes before the class begins, the overhead monitors begin to
flicker. Standing in front of the room on the raised platform, the teacher glances up as the
smiling faces of the facilitators appear from the remote sites. After exchanging pleasantries
with them, the teacher checks her desk one more time to be sure her materials are
organized and then begins to greet the children as they arrive. The Chapter 1 math class

begins at exactly the same time every weekday.

The camera focuses on the teacher as she reminds the students about the lesson they
covered the previous day. Yesterday they worked with the wooden blocks in sets of ones,
tens, and hundreds. The teacher explained the importance of place value in everyday life
and used the manipulatives to give concrete examples. The chiidren built numbers with
their own sets of blocks after she demonstrated how this could be done using the graphic
board, a magic marker writing board laid on a desk with an overhead camera directed to
the center. Using the graphic board, the teacher can use the zoom button of the camera
to enlarge objects, showing detail even on items as small as money. The children can see

the writing and objects so clearly that the teacher wishes graphic boards were available

in the traditional calssroom.

Today the teacher is relating place value to the use of calculators with an activity called
"The Broken Calculator.” The facilitators have the calculators and activity sheets ready.
The teacher's calculator is shown clearly on the graphic board. The students follow the
activity demonstrated by the teacher and share their answers with the facilitator at their
site. Often they raise their hands and the teacher, who may be 60 miles away, calls onthem
and either answers their questions or calls on students at other sites to answer the

questions. The students look at a series of large monitors in front on them and see the




teacher and the students at the other three sites. If the class is an hour class, halfway
through the session the teacher has the students stretch and participate in show and tell
for five minutes. Today is Tansy's turn, so she watks up to the front of her classroom and
stands on the platform identical to the one used by the teacher at her site. She talks about
herbaseball team and shows her trophies. The children ask her questions and then she sits

down. The teacher follows up by talking about how much math is used in the game of

baseball.

Next the teacher returns to the calculator activity and gives directions to complete the
work sheet that summarizes the activity. The work sheets, the week's lesson plans, and
other necessary materials were faxed to the remote sites the previous week. The
manipulatives were distributed at the beginning the project. When the children finish their
task, they enthusiastically wave their hands to share their work. Each child has an
opportunity to come forward and show his or her paper on the graphic board to the other
children at the other classroom sites. Except in the classroom where the student is sharing
his/her paper, all the sites have the cameras on the students so the teacher can call on
them. During this activity, the TV monitor reflects the images of the children in the

classrooms rather than the teacher.

When the class ends, the students return to their reguiar classrooms. Either before or
after class, time is scheduled for the teacher to discuss lessons and student needs with the

facilitators. The teacher feels that this time with the facilitators makes a difference in the

quality of the program.




INTRODUCTION 30 minutes

The Distance Education Classroom

Read the scenario of a distance education classroom
on the 2 (two) previous pages.

Workshop Goals

Display T-1:

"Workshop Goals." Introduce the workshop by stating
the goals.

As a result of this workshop participants will:

* be able to define and describe terms and
technology associated with distance education.
When working with new technology itis especially
important to form a base of knowledge.

e be familiar with main issues in the distance
education field. Many issues are similar to those
related to any innovative program in education,
but some are unique to distance education.

* be knowledgeable about the role of distance
education in Chapter 1. Working with
disadvantaged elementary/secondary students in

reading and math is a new use of distance
education.

understand key components associated with
quality programs using distance education. Using
distance education technoiogy is not enough.

* be familiar with current trends in the techology
and their implication for education. Educational
technology is a dynamic and changing field.

c;a
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Deﬁnitiong'of Terms Associated
with Distanqe Education

NOTE TO PRESENTER

For background information on distance education,
read the the following supplemental materials, included
in this workshop guide:

S-1 "Interactive Distance Learning Technologies for
Rural and Small Schools" (ERIC Clearinghouse on Rural
Eduction and Small Schools)

$-3 "Implementing Distance Education Programs:
Suggestions for Potential Developers" (William D.
Milheim)

S-4 "Distance Education: A Review of Progress and
Prospects" (Fancine E. Jefferson and O. K. Moore)

Other resources that may be helpful are R-1 and
R-2. (See the list of resources at the beginning of this

|

l

l

I

I

|

I

I

$-2 "Glossary" (Office Technology Assessment) I
I

I

|

|

I

|

I

|

guide.) :

Display T-2:
"What is Distance Learning?" Read the definition on
the transparency and discuss examples of distance

education technology in the past such as radio and
television.

Explain that the Office of Technology Assessment
examined distance learning in great detail in its
publication Linking for Learning: A New Course for
Education. The agency came to the conclusion that
"Distance Learning is a viable, effective education
delivery mechanism to address important student,
teacher, and systemwide needs in this time of
educationa!l reform" (p. 21). Linking for Learning
remains the bestresource for background knowledge
on distance education.




Specific needs have encouraged the growth of distance
education.

Display T-3:

"Distance Learning Can..." and discuss. Mention the
Okiahoma Panhandle as an ex.mple of a location
that has the needs outiined on T-3. Distance education
is a viable answer in the Panhandle, where long
distances separate schools.

Display T-4:
"Who Is Providing Distance Education?" and discuss
the list of providers.

Explain that interactivity is an important component
of distance education. Two-way live communication,
whether using audio, video, or print, between the
teacher and students makes the instruction interactive.
The type of interactivity depends on the system.

Display T-5:
"One-Way and Two-Way Technologies" and discuss
the examples of delivery systems shown.

The two-way interactivity of interactive television is
a big step beyond cable television. The interactivity
takes a passive activity and changes it into active
learning. This involvement changes the impact of
distance learning and promotes new uses of the
system such as speech therapy.




Technologies of Distance Learning

NOTE TO PRESENTER

I I
I Resource materials that may be helpful include R-3, R- l
| 4, and R-5. (See the list of resources at the beginning of |
| this guide.) |

Explain that technology enables distance education
to exist. The various configurations are rapidly
changing and improving. For example, the new
compressed video has almost no residue shadow.
Generally the trend is toward the use of fiber-optic
cable and satellite.

Display T-6:

"Summary of Distance Learning Technologies."
Explain thatdifferent combinations of the technologies
exist, but the main systems are listed on T-6.

The one-way directional systems include regular
television broadcasts, cable networks, ITFS, and
satellite transmission.

Cable systems include educational television
provided by cable networks and school districts.
Examples are shows such as "Ghostwriter" and
programs provided by the Denver Public Schools.

Satellite technology is used extensively throughout
the United States. Transmission is made from one
site, travels to the satellite, and then is beamed to
receiving sites that have the appropriate equipment.
Oklahoma has been using satellite technology
successfully for many years. Through the Oklahoma
State University Arts and Sciences Teleconferencing
Service, the state provides satellite instruction to all

e
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grades. Other successful satellite programs include
e TI-IN in Texas (K-12),

e 5TEP in Washington State through
Eastern Washington University
(high school), and

¢ SCI STAR in Connecticut (high school).

Two-way directional systems include Public Switched
Telephone Networks, audiographics, microwave
transmission, and fiber optics.

Audiographics allows students to share information
on their computers and ask and answer questions on
the telephone. The computers are linked viamodems
over regular telephone lines coupled with an audio
bridge on a separate set of phone lines. The main
disadvantage of audiographic teleconferencing is
thatthe students and teacher cannot see one another.
Successful audiographics programs exist in Utah,
Pennsylvania, and New York.

Microwave signals are high-frequency radio waves
used for point-to-point and omnidirectional
communcation. Microwave systems are [ess
expensive than fiber cable and can transmit two-way
audio and video. The main disadvantage is that
transmission requires direct line of sight, with no
barriers such as mountains or tall buildings.
Microwave is frequently used with other systems to
expand the broadcasting area while minimizing costs.

Explain that fiber-optic technology makes two-way
interactive television possible and is one of the most
promising distance learning alternatives available
for small and geographically isolated rural schools.
Compressed video isalsoused, but it has had problems
with shadowed movements in the past. Interactive

foe
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H-2

|

TV permits two-way video and audio interaction
between cooperating school districts. Explain that
this technology is the closest to reality— “the next
best thing to being there."

Refer participants to H-1:
"Different Technologies: Advantages and Disadvan-
tages." Explain that different technologies fit differ-

ent school districts' needs and funds. No technology
is suitable for all districts.

Display T-7:
"Interactive TV." Remind participants that we've had
a low-tech form of "interactive TV" for many years.

Ask participants to ook at H-2:
"Modes of Transmission for Distance Education.”
Discuss the handout and answer any questions

participants may have about analog, digital, and
compressed transmission.

Ask participants to look at H-3:
“Inside the Fiber-Optic Classroom" and discuss the

technology and set-up of classrooms for interactive
television.

14




7

MAJOR ISSUES IN DISTANCE
EDUCATION 30 - 60 Minutes

Activity:
Separating Myth from Reality

Explair that this activity is taken from an article and
presentation by Ellen D. Wagner of the University of
Northern Colorado.

inform participants that the activity is meant to
encourage them to think about and discuss issues
concerned with distance education.

Refer to H-4:
"Perceptions of Distance Education: The 'Great Lies

or Tough Truths?' Test" and ask participants to mark
each statement true or false.

Discuss participants' answers. Note that many answers
can be debated from several viewpoints.

NOTE TO PRESENTER

workshop guide) for background and discussion of

|
| Reality in Distance Education" (included in this
: participants' answers to the perceptions test.

|
I
Use Ellen Wagner's article, "Separating Myth From |
I
I
I
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Discussion:

Major Issues in Distance Education

Display T-8:
"Major Issues In Distance Education." Make sure

participants understand the three major areas of
concern.

Funding

Explain that the major funding considerations in
distance education are initial equipment costs and
annual subscription or programming fees. Huge costs
are involved in establishing a system. It is difficult to

predict costs because they vary greatly from site to
site.

Refer participants to H-5:
"Sample Costs of Transmission Systems," which lists

some of the costs involved in distance learning
transmission systems.

There are many ways to fund distance education.
Educational needs sometimes allow cost-sharing

opportunities with business, government, and health-
care providers.

Many districts and states have arrived at creative
methods to cover costs.




Refer to H-6:

[H-G “Funding for Distance Education” lists some examples
' of creative funding solutions.

Anexample of creative funding occurs in rural districts
where small cooperative telephone companies have
supported school districts by laying the fiber-optic
cable and leasing it to the district each year for the
same amount as a starting teacher's salary. The

camera room typically costs around $25,000, with
community labor.

Multiutility

Another important issue is that of the multiutility of
the system. Telecommunication systems that serve
education also can benefit the community at large
and vice versa. In rural areas, especially,
telecommunication systems and services are tied
increasingly to economic and community survival.
Discuss the role of the school in community survival.
(If a school leaves because of consolidation,
sometimes a community disappears.)

Instructional/Implementation
Concerns

Refer participants to H-7:

“Instructional/Implementation Issues in Distance
H-7 | o .
| Education". Discuss the concerns listed on the
— handout.
T T - == ]

NOTE TO PRESENTER

| |
: A resources that may ne helpiul R-6. (See the list of ]l
| resources at the beginning of this guide.) |




Display T-9:
"Evaluation" to generate a discussion of evaluation
issues.

N For background, participanis may refer to H-8:
8 "Key Issues in Decision Making" and

H-9:

"Distance Learning: Issues." Good data from studies
are needed to continue to improve the quality of dis-
tance learning programs.

. This would be a good
place for a WW;

~10 ~




THE ROLE OF DISTANCE EDUCATION
IN CHAPTER 1 45 minutes

Discussion:
R-TAC Special Activity

Tell participants that recently distance education
has been examined as a vehicle for Chapter 1
instruction. The Rural Technical Assistance Center
of Region 5 designed and implemented a pilot program

using distance education technology to deliver
Chapter 1 services. .

Give participants a few minutes to scan H-10:
"Region 5 Special Activity." Describe the pilot project

using the Summary section of the handout along
with

T-10:
"Locations of Pilot"

and T-11:
“Sending and Receiving Sites." Discuss the
conclusions and recommendations listed on H-10.

NOTE TO PRESENTER

resources at the beginning of this guide.)

|

I

A resource that may be helpful is R-7. {See the list of :
I




After discussing the project and the conclusions and
recommendations, brainstorm some other uses for
distance education.

KEY COMPONENTS OF
QUALITY PROGRAMS

20 minutes

Explain that the same basic components that make a
traditional classroom effective also make a classroom
using distance education technology effective.

Display T-12:

"Characteristics of Successfu/lr/Projects." Discuss the
list on the transparency, pointing out that these
characteristics are shared with traditional quality
programs.

initiate a discussion of the teacher's role in distance
education.

Refer participants to H-11:
"The Role of Teachers in Distance Learning." Keep in
mind the information on T-12 during the discussion.

Display T-13:

"Key Components of a Successful Program.” Point
out that these components need to be addressed
when planning a quality program.

-12 ~
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Preparation. Distance education takes more planning
in the beginning. It is difficult to ad lib on television
when one runs out of material. If ateacher is working
with a technician or with paraprofessionals, the
lesson plan should be shared in advance. Worksheets
and tests need to be created and distributed well in
advance of the appropriate class period.

Humanization. Teachers must work to project a
personal image in order to be seen as people rather
than television creations. Successful teachers share
photographs and favorite stories.

Interaction. The trend toward active learning is even
more important with distance education. Students
must feel involved and motivated to participate. If
they do not, the lesson becomes a presentation to
passive learners.

Cooperation. Because of the necessity for networking,
distance education demands close cooperation
among those involved. Otherwise, the project will
fail. Distance education promotes relationships
between groups that normally do not interact, such
as businesses and school districts.

Evaluation. Evaluation is an important part of any
educational program, but it is especially important
indistance learning, where data showing effectiveness
are so rare. All distance education programs should
include an evaluation component.

NGTE TO PRESENTER

R-9. (See the list of resources at the beginning of this

I |
: Resource materials that may be helpful include R-8 and :
l guide.) :

~13 ~
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Display T-14:

"Leading Deficiencies in Teleclassroom Courses."
Inform participants that in a survey of teleclassroom
courses, Cyrs and Smith found the leading deficiences,
as stated by students, to be those listed on T-14.
Explain that "talking heads" are presenters who talk
continuously with no breaks or no switching of
delivery methods.

CURRENT TRENDS AND !MPLICATIONS

20 minutes

Quote Arthur C. Clarke—"The future isn't what it
used to be"—to begin a discussion of the rapid
changes in education technology. Pose the question,
Where are we going with distance education?

Tell participants that distance education is gaining in
acceptance and popularity due to several trends:

Demand. More districts and businesses are becoming
aware of the possibilities of distance education.

Advances in technology. The blurred pictures of the
past have giver, way to video pictures that some
teachers say are actually flattering! The technology
has become not only more focused, but more efficient
and less costly, as well.
-2

Success stories. The greatest proponents and
promoters of distance education are those who have
been involved in the technology.

~14 ~

e




Display T-15:
"Adaptations of Distance Education Technology in

the 1990s." Explain that the technology will be
affected by several changes:

Technology integration. More pieces of technology
will be networked or linked; for example, the use of
fiber-optic cable for computer networking, interactive
television, and the cornection of fax machines to
computers.

Multimedia. There is an increase in the use of
computers to connect laser players, CD- ROM players,
and video cameras.

Portability. Lap-top computers are becoming smaller,
more powerful, and multitalented.

Satellites and fiber optics. The trend is more toward
satellites and fiber-optic cable than slow scan,
microwave, or audiographics. Explain that satellite
and fiber-based technologies are increasing in
popularity because of their flexibility.

Explain that technology is becoming more
sophisticated as demand grows. Forexample, instead
of using cassette tapes, students now meet over
telephone lines at different locations. Analog
technology, which alil telephones used at one time,
is being replaced by digital technology, formerly
limited to computers. Computer-assisted instruction
has been expanded by the use of the CD-ROM player
and the ability to connect to electronic mail. The
access to data bases throughout the nation is helping
students become more active learners.

~15 ~

%)
¢




By

Display T-16:
"Directions of Distance Education Technology"

and hand out H-12:
"Directions of Distance Education Technology."
Suggest to participants that they may use H-12 to

take notes during the subsequent discussion of the
different technologies.

Display T-17:

"Print-based and Computer-based Changes." Explain
that print-based changes in technology include the
ability to order parts of books on special request via
computers or fax machines.

Computer-based changes are focused on expanding
the use of the computers with CD-ROM players and
video-based instruction. An example is the migrant
math program created by Arizona State University,
which uses a computer, a CD-ROM player, and a
laser disk to create interaction. Multimedia involves
integrating computers with the use of video and
audio using either CD-ROM and laser disk or video
cameras and recording devices. Electronic (E-Mail)
can connect the student to numerous resources.

~ 16 ~
2
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Display T-18:

"Audio-based and Video-based Changes." Audio-
based changes include speaking to a computer and
having the words printed, using the telephone to
receive and leave messages, keying a voice pattern
toinitiate an action, and having computer information
combined or bridged with voice interaction usually
sent over phone lines.

Video-based changes focus on the use of video with
computers and telephone lines and compressed video
that sends video images over regular telephone lines.

DEBRIEFING 5 minutes

Discussion

. Point out that technology is expanding our reach in

education. Bernie Gifford of Apple Computer said,
technology allows "teaching anywhere, anything,
anyhow, anyway." Distance education is the next
best thing to being there.

Suggestthe following resources for information about
distance education:

American Journal of Education
Linking for Learning: A New Course for Education

Teleclass Teaching: A Resource Guide
American Journal of Distance Education

Evaluation

I Ask participants to fill out the evaluation form.

Q ~17 ~ 2”1
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DISTANCE EDUCATION WORKSHOP

Modes of Transmission for Distance Education

Analog

The human voice is a good example of analog. It is an inconsistent wave form that is an AM
or FM signal. The audio or video signal is not altered in any way. An analog pattern looks like
this:

RN Y W W T AW L W W T A T T W

It is sent by way of fiber optics, microwave, coaxial cable, or satellite.

Digital

Using coders and decoders (codecs), audio and video signals are turned into electric pulses that
establish an on/off pattern. Digital video can be full motion or compressed, depending on the
end-to-end equipment used. A digital pattern look like this:

JEpSpEpEpEpEpEpEpEp Ny

Digital can be used on fiber optics, microwave, coaxial cable, or regular telephone lines.

Compressed

When you take a digital signal and use only a part of the bandwidth available, you are
compressing the signal. Because it does not require fiber-optic cable, compressed video (also
called slow scan) is a less-expensive way to send audio and video signals along distance. There

is some distortion in the sound quality and picture quality, depending on how much the signal
is compressed.

H-2




DISTANCE EDUCATION WORKSHOP

Inside the Fiber-Optic Classroom

What are television classrcoms like?

Although they differ somewhat at different schools, they have common elements and cost the
schools from $2,000 to $5,000 to remodel, usually using summer help, superintendents say.

Each classroom has the following features:

1. Two sets of four TV monitors. Four television monitors are in front of the teacher's console
and face the students. They are labeled for each of the school districts. The local one may
show the students or teacher, depending on the teacher's desires. Four others are attached
to the ceiling and face the teacher, again labeled by school district.

2. A dais and control center--including fax machine--for the teacher. The raised dais and

control center include buttons to operate the cameras and a fax machine for sending and
receiving assignments.

3. Three cameras. One camera faces the teacher; another films the students. A third is over the

teacher's console and can be used to picture pages of a book, charts, and drawings, like an
overhead projector.

4. Microphones over the student and teacher areas. Two microphones are over the student

areas and one by the teacher. They are so sensitive that a student whispering at the back of
the room can be heard in the other classrooms.

5. Ample lighting. All of the classrooms have lowered ceilings and plenty of light.

6. One-way observation areas/rooms for visitors. Ideally, at the back of each classroom are
either dividers with observation windows or small attached rooms with observation
windows for visitors, so that the regular class work won't be disturbed.

7. Standard classroom tables for students. Instead of desks, students sit at tables, facing the

teacher and four screens. If the class is taught from another district, a classroom monitor
is present, but students pay attention to the teacher on the TV.

Adapted from an article in the Beaver County Interactive TV Cooperative newsletter

6o 3




DISTANCE EDUCATION WORKSHOP

Perceptions of Distance Education:
The "Great Lies or Tough Truths?" Test

1. Distance education is just as effective as traditional education.

2. Teaching at a distance is dramatically different from traditional teaching.
3. Teaching at a distance requires a lot of additional preparation time.

4. Distance education will replace teachers.

5. All teachers can teach effectively at a distance; all students will succeed in a
distance education class.

. — 6. Every class is a candidate for delivery at a distance.

7. Distance education will save schools money.

8. Concern for instructional quality is the single most important driving force behind
technolegical and programmatic decision making in distance education.

9. Thetechnologies used for distance educational program delivery promote interaction
by means of their two-way, "real-time" transmission capabilities.

{Q Once the decision to get involved in distance education has been made--after the
needs assessments have been completed, the data analyzed, the recommendations
made, the strategies developed--the hardest part of the project is over.

. From Ellen D, Wagner, "Separating Myth from Reality in Distance Education”

1~
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(page 1 of 4)

U.S. Congress. Office of Technology Assessment. Linking for Learning: A New Course for
Education. OTA-SET-430 (Washington. DC: U.S. Government Printing Office. November

1989).

Sample Costs of Transmission Systems

Costs for distance learning mransmission systems vary
widely depending on sysiem design and compiexirty,
range and scope, capecity. large volume purchase agree-
menis. and lease v. buy options. n general, the declining
costs of electronic components have made telecommuni-
mmwmmcmmm
prices are expeced.

Costs can be divided into two basic categories. initial
costs including transmitting and receiving equipment. and
continuing costs such as programming and operation. Not
ail schools will face all these costs. Some schools can take
advantage of existing telecommunications resources to
cut costs, while other schools may have to build 2
completely new transmission syswem. Schools sharing
existing teaching resources and using local facilitiés may
have jow programming costs, while schools receiving
programming from outside providers will face higher
expenditures. Finally, costs can differ greatly between
those who only receive programming cnd those who
originate and transmit it. In a saellite syswem, for

production and transmission facilities can cost
millions of dollars. Costs to the local schools, however,
are much lower, several thousand dollars for hardware,
$5,000 to 10,000 for subscription and tuition fees. and sy
local personnel costs.

The costs dexcribed below are only sampie costs for
basic sysiems. These costs, therefore, shouid serve as only
a rough guide to distance education Tansmission costs.

Instructional Television Fixed Service (ITFS)

ITFS is arelatively low-cost way of delivering one-way
video to multipie remote sites.

Openating costs for ITFS are minimal compared to
other broadcast technologies. For example, the system run
by WHRO in Norfolk, Virginia, consists of one hub
location and seven repeater stations broadcastng four
channels of ITFS. The anaual cost, including
salaries for personne! and technical support, is $213.000.
The average cost per hour of transmission is $45.!

Satellite
Transmission Costs

A complete uplink facility. including studio and all
electonics, can cost between $500.000 and S1 miilion.
Some providers have their own facilities, while others
lease. Added costs associated with uplink facilites
include operating and personnel costs, and the cost of
gettng the signal from the originating site to the uplink.

Transmission time fo: satellite delivery is based on the
time and capecity desired. The cost of satellite ransmis-
sion is distance insensitive. Unlike the telephone system.
which charges by the mile, saellites reach anywhere in
their footprint with no higher cost to transmit 2,000 miles
than for 200. Type of satellite (C- or Ku-band) and time
of day (prime or nonprime time) also affect the cost of
transponder time. Lower rawes are frequently available for
those users willing to commit t0 long-term coatracts or
minimum numbess of hours per year. C-bend time ranges
from under $200 per hour up to almost $500. Ku-band
prices also swrt under $200 and range up to $600 per hour.

Pricing can be flexible, allowing users to lease only the
capacity or amount of time they need. A full oansponder
leased 24 hours per day can cost $170.000 per menth.
while leasing only a portion of the ransponder can cost as
linle as $5.200 per month. Most educational users buy

. time on an “‘occasional use” basis, meaning that they buy
Transmit Sites a full ransponder, but for only a certain number of hours
200 ft. transmitting tower .............o.0l. $50.000 per day.
transmitter (une for each channel) ..... $15.000-20.000 Receive Site Costs
Transmiting anenng ...l $10.000-15.000
mistellaneous SleCOnics .......oviveuni..s $10.000 / X Satellite downlinks cost from $800 o 518.090 depend-
(A rough figur for a mnsmit site is SE0.000. nor' 18 o o s oeires foquired, Some
uding the ¢ ) capabilities; receive only or send/receive: and local site
requirements including fencing around the dish and
Receive Sites cabling to connect the dish to the user premises. Steerable
receive anteana and tOwer . ........... $3.000-550.000  dishes. which allow users to aim at many satellites, cost
e ot wimed a1 & partcuins e | LS which remain
tower neaded for reception; higher .
towers cost more) C-band receive-only downlinks . ...... $5.000-$10.000
downconverters and electronics .......... $350-$3.000 Ku-band receive-only downlinks .. ....... $800-$5.000
ITFS voice response syseem ............ $2.500-5.000 C/Ku-band receive-only downlinks ............ $8.000

lwmy.mmw.mommmmm.u. 1985,

£ ¢
€¢
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DISTANCE EDUCATION WORKSHOP

In some cases, schools can obtin volume discounts
through a State-arranged contract or through ar-
rangements made by programming providers.?
Programming Costs

Subscription rates are another (ongoing) cost associ-
ated with satellite delivery of educational services from
multistate providers. For exampie, an annuai subscription
to TI-IN is $5,050, courses cost $240 per student per
semester (with $50 for additional students over a set

limit), and staff development costs between $2,200 to
$8.000 per year depending on district size.

Cable

Basic cabie television connections for schools are often
provided free to schools as part of the local cable franchise
agreement. A single cable drop, however, often reaches
only one location in a school. Complete internai wiring
for cable reception can be very expensive. The Dallas
Independent School District is in the process of wiring all
classrooms in 235 schools with both cable and telephone
{data communication) lines at a cost of $3.8 million.
When completed, the system will deliver 30 cable
television channels to each classroom. The system will
also make four video renzn channels available, and aliow
two-way data transmission for administration 4nd com-
puter networking.?

The initial cost for an interactive cable system depends
on how much work is required to add two-way capability
to the system. Additional equipment needed to bring the
signal back upstream will increase costs.

Initial Costs

coaxial cable installagon ... $18,000-$25.000 per mile4

modulators .......coiiiiienes teesennans $500-52,000

demodulators .........iiiiiiiieinnas $2.000-84,000

reverse flow amplifiers ............cooienenn $3.500°
(for two-way capability)

Ongoing or operational costs also vary. There are no
transmission costs in systems that use the public or an

institutional cable system. Maintenance budgets average

between 2 and 5 percent of system cost. but will likely
increase as the sysiem ages.

Microwave

Since each site in a point-to-point microwave system is
both a ransmit and a receive sits, the cost of installing and
operating a microwave system can be relatively high.
Duplex microwave systems cost between $40,000 and
$65.000 per channel, including transmitters. receivers.
and all electronics. Adding additional channels can cost
almost as much.®

Microwave towers vary widely in cost. One New York
State study identifies costs ranging between $100.000 and
$150,000 each,” Others report costs for short-haul towers
at $5,000 to $50,000, and ionger spans requiring bigger
towers range from $25.000 to $75,.000 each.? However,
tower costs could be reduced or eliminated by using
existing towers or placing multiple antznnas on a singie
tower. Insurance. maintenance, and repairs can average
between 3 and S percent of system cost per year.?

Pubdlic Switched Telephone Network (PSTN)

Start-up costs for using PSTN 1o deliver distance
education can be very low. All that most users will have
to pay are usage, access charges, and installation.
However, line termination charges for each site can run
into thousands of dollars, and instailation charges can be
very high if many of the school’s classrooms have to be
wired.! (See the exampie of the Dallas Independent
School District in the Cable Cost Section.) The telephone
company bears the cost for ell equipment outside the
school, including most upgrades. maintenance, and re-
pair, as well as the Tansmission hardware.

Transmission costs on PSTN depend on the length and
duration of the call and the type of line used. Local
telephone ransmission costs also vary from State to State,
and can add a significant amount to ongoing system
costs.!! In Texas, for exampie, terrestrial voice/data (56
kbps) costs public institutions 52 cents per mile per
month. For the higher capacity T1 lines (1.544 Mbps),

ZFor exampie. & compiese receive site for the Missouri Educational Smelite Network costs $8,000 which includes: dual frequency anweana, recetver,
dma controlier. VCR. color monnor, printer, oquipment rack, and speaker phone. Maissessnce is offered for $300 per yesr.

3Disms Radspianer, coordinssor of cable communications, Dallas indepeadent School District, personal comamicancn. Aug. 16, 1989,

“Robert LufT, vice premdent for sechnalogy, Jones lmercable. personal commmication. August 1989,

SRicherd Labrie. cxacwive director. Sowth Bericshire Education Collsboratrve. persoaal commsicanon, May 5. 1989,

6)ack Beck, WHRO. Narfolk, VA, personal communicaton, Apr, 10, 1989: Karen Kicheg and Will Kitchen, Two-way Inreracnve Television for
Dismnace Learmng— A Primer (Alexandria. VA: Nationsl School Boards Associstion, May 1988), p. 19: Linda Lloyd. “Telecommunicauons and
Disunce Lewning: Trends in the U.S.." paper presemted 10 the American Educsuonal Research Association 1988 Aanual Meetung, Apr. 5-9. 1988, New

Oriemns, LA,

New York Sise Legisiarve Commismon on Science and Technology. Dustance Learmng: The Sky's the Limit (Albary NY: August 1988). p. 11.

fKinchen and Kischea, op. cit. fooraoee 6, p. 19.

"hid; New York Stme Legislasive Commission on Scicace and Technology, op. cit, foomose 7, p. 1.
¥The Telecommenication Techaical Advisory Comminee, “A Report 10 the Texas Higher Education Coordinating Bosrd.™ unpublished document,
November 1988, p. S.

VE. Xex Eliermon, “Report on Disance Learmag: A Naoooal Effecuveness Survey,” prepared for the Pennsyivania Teleteaching Project, December

1987.p.9.

(page 2 of 4)
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DISTANCE EDUCATION WORKSHOP

which can carry limited (compressed) motion video, the
cost is $12.49 per mile per month. Long distance charges
will increase costs significantly.

Distance leamning systems requiring simultaneous
communication among multiple sites may need an adio
or data bridge. These bridges can either be purchased
($1,000 to $2,000 per port—each port represents one line
per user that can access the bridge). or rented through
services such as AT&T's Alliance Teleconferencing
Service, which charges 25 cents per port per minute. On

this system, for example. a three-way 1-hour call would
cost $45.

Fiber Optics

The cost of conmstructing a fiber optic system is
relatively high, but is expected to decrease rapidly as
electronics and cable costs decline. The cost of fiber
cabling is widely expected to fall below that of coaxial or
copper cabling by the early 1990s.12 The cost to connect
an individual household or school to the public network
is approximately $1,200 for copper and $1.500 for fiber
for new construction.!? In general. the price of electronics
is steadily declining,'* and the cost of fiber optic

technology should continue to drop as economies of scale
are realized !’

analog ansmitters and receivers ........ $12,000
TCPEAETS (Spacing varies) ............... 524,000
laser modulators ................... $2,000-3000
coders/decoders (codecs) . ......... $8.000-60,000

(depending on capability)

Additional termination equipment at each site can cost up
to $45.000,16
Sample Fiber Optic Contract Agreements!’
Northwest Education Technology Cooperative
10-year lease with a national telephone company
10-year renewal period option
70-mile network
$28/mile/month lease rate includes all maintenance
2 dark (unused) fibers
Schools own terminal equipment
Prohibited from T-1 and bypass use

Potuowartomie County, Okiahoma
S-year lease with the local telephone company and
renewal periods of S years thereafter based on

maintenance expense and rate of retum reguiasion
18-mile network

$70/mile/month including most maintenance
2 dark fibers

Schools own terminal equipment

Prohibited from T-1 and bypass use

Girard. Kansas .
15-year lease with local telephone company with
15-year renewal
60-mile network
$38/mile/month includes maintenance
2 dark fibers
Schools own terminal equipment
Prohibited from T-1 and bypass use

Dodge Center. Minnesota
7-year lease with a national telephone company and
annual renewal period
60+ mile network (not complete)
$53/mile/month including all maintenance
2 dark fibers

Schools own terminal equipment
Prohibited from T-1 and bypass use

Big Fork, Minnesota
Direct ownership with four local telephone compa-
nies and one iong distance carrier
134-mile network
$8.955 per mile including some maintenance
2 dark fibers
Schools own terminal equipment
Prohibited from bypass use

Computer-Based Applications

Compared to other technologies used for distance

leaming, computer-based systems can have relatively low
SIRIT-UP COStS.

personal COMPUEErs ........ocve.e $1.200-$5.000
MOGEMS . ... civiienenncrenranacnssnnonas $300
graphicstablets . .......oocevviniinninianen $400
SCRIIMETS . ..oovvenneerrnnccecccnancnnses $1.500
1 21T~ + $300-2000
software for communication/

sudiographics ...................... $0-3,500

Total costs per site are under $10.000.

12U.S. Depanment of Commerce, Nauonal Telecommunscations and informaoos Adeunugauon. NT/A Telecom 2000 (Washungion, DC: U.S.

Goverempent Primting Office, Ocsober 1988). p. 76.

HRobert M. Peppes. Through the Looking Glass: integrated Broedband Networks, Regulatory Policy and Insatunonal Change (Washungion DC:

Fedaral Commusicasions November 1988). p. 8.

WiNgiosal Telscomssusicaions and Informasion Admissswration. op. cit.. foomoee 12, p. 220,

1972 2 repart o fiber depioymen: relonsed in Jasuary of 1988. the Faderal Comenunications Commisaion noted that a 50 percent decrease in the cost
of electronics is typical. and that fiber itself has declined in pnce by approximately S0 percent over the past s1x or seven years.” Andrew C. Basrett. “The
Powssial of Fiber Opuics w0 the Home: A Reguiator’s Perspective.”Public Usilisies Formighaly, Jan. 19. 1989. p. 15.

WKischen and Kirchen, 0p. cit.. foomoe 6. pp. 20-21.

17The following cxampics were provided by Dennis Peilant. executive vice president, Teie-Sysiems Associaies. knc.. Bloomington, MN.
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Transmission costs associated with computer confer- may help schools avoid some of this cost.!® Wiring done
encing and audiographic systems are the costs of using the

at the dme the building is constructed is less expensive.
public telephone system. (See the cost section on PSTN). Installation charges will depend on the arrangements
The costs of wiring all clnn'poms with daza connections made with the service provider (the teiephone company.
(telephone jacks) can be high. especially for schools cable, or other independent contractor).
having to wire existing classrooms. Packet radio modems

13A device has boen developed uning packet radio technology, which essentially functions as a wirciess/radio modem aliowing compuiers in any pen
of the school building 10 access cutside phone Iines with out bewng physically comnected 1o them. The modem st each computer wirelessly comnunicaies
with anotber racho modem that 13 connected physically (0 one of the school's weiephone jacks. thus allowing communicauon anywhere in the school
building without the necesmty of expensive wanng. Each unit (two are required. Just as with radisonal modems) may cost $600.

~3
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Funding for Distance Education
Funding solutions are as varied as technical solutions. Examples:

1. Arizona issued bonds to cover construction costs.
2. Kentucky voted $11.3M to install satellite dishes on every school in the state.

3. Towaauthorized $50M for construction of the state's educational telecommunication
system.

4. Connecticut has a grant program for local projects.
5. Missouri has imposed a tax on videotape rentals and is expected to raise $5M.

. 6. Oklahoma used grant money and rural telephone company partnerships.

¥,
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Instructional/Implementation

Issues in Distance Education

+ Curriculum alignment/coordination with the regular classroom
+ Staff training: master teachers and paraprofessionals

+ Teacher and community support

‘ « Parent involvement and parent conferences and visitation

» Troubleshooting: equipment failure, transportation, scheduling, classroom discipline,
school closure, field trips, PA announcements, fire drills

¢ Evaluation: process and outcome

-\J
]
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Key Issues in Decision Making

Scope of the systein

How many sites will the system serve? More sites will increase the cost of the system, but costs
per student or site may decrease as economies of size are realized.

Existing infrastructure

What telecommunications resources are available? Schools with access to local resources,
such as cable television systems or university ITFS networks, may be able to use those
resources at minimal cost. Other schools may have to build or lease facilities.

Partnerships
With whom can schools share costs? Cooperative arrangements to share facilities and
resources with business or higher education can substantially reduce costs.

Engineering requirements of the system

What are the technical requirements of the system? Longer distance or rough terrain may
increase costs.

Financial arrangements

Will it be cheaper to buy or to lease capacity? Many combinations are also possible, such as
owning the hardware and leasing the transmission channels.

Programming

What types of programming are desired? Broadcast-quality video production is very expensive.
Other forms of audio, video, or computer materials may be far less expensive.

Training
Who must be trained and what expertise is already available? Experienced teleteachers and

support staff will need less training and support. Inservice and staff development costs will
vary depending on the types of technology used and the way the course is designed.

-3
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Distance Learning: Issues

from Linking for Learning, U.S. Congress Office of Technology Assessment

Distance learning affects the educational process in a number of ways:

® Students report having to take greater responsibility for their own learning and
that their experience helps them make the transition to higher education.

8 Students report that they benefit from exposure to a greater range of ideas, peers,
and teachers made possible by the expanded educational community.

® Students report that distance learning is harder. When the group is large, students

complain about difficulties in raising questions and obtaining help during class
time.

Most distance learning applications to date have been with academically advanced high
school students and independent adult learners. These populations generally already possess
strong study skills, high motivation and discipline. Whether the medium of distance learning

works well with young or academically weak students, and under what conditions, needs
further study.

Distance learning has been found to be an effective teaching media for learners in business,
industry and the military, and for adult learners in education. Evidence is incomplete for

K-12. Studies point to the need for competent teachers, valid instructional models, and
appropriate institutional support.

The research on distance learning has shown that there is no single best model. The quality
and effectiveness of distance learning are determined by instructional design and technique,
the selection of appropriate technologies, and the quality of interaction afforded to learners.

The research has shown that effective "tele-teachers” used student names; set out clear

statements of purpose; made use of printed materials; encouraged discussion; and did not
speak in a monotone.

Effective "tele-techniques” include: humanizing the teaching experience by creating rapport
with the students; to encourage participation by ensuring teacher-student and student-student
interaction; to attend to message style by varying tone of voice and volume, using video and

other visual aids; and to provide regular feedback to all participants by monitoring student
interest.

{page 1 of 3) H-9
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Due to the physical separation between the teacher and the students, tele-teachers need to
establish ways for students in the remote classrooms to feel comfortable contacting them.

These arrangements vary with type of distance learning project, the technology used,
distances and the number of students invoilved. These inciude:

® meeting in person with students in each of the distant classes early in the course;

® arranging for all the students to meet together at least once, ideally at the
beginning of a class;

® asking students to send in pictures of themselves to personalize their responses to
questions on the air;

® having telephone office hours when students can call and discuss the lessons with
them, or with teaching assistants;

®m setting up assignments for students to handle as members of learning groups;

® using electronic keypads to gauge students understanding during the lesson,

allowing the teacher to assess if the material is understood before moving ahead
in the lesson; and

® assigning computer activities that give students the opportunity to move along at
their own pace, with feedback enabling the teacher to assess each student’s
strengths or trouble spots.

Specific educational issues to be considered are instructional design, teaching techniques and
various kinds of interaction that affect learner outcomes.

The technology removes barriers due to geography, and expands opportunities for learning,
but the teacher teaches. Teachers of distant learners find that they are often required to
change their method of teaching. Specific teaching issues to be considered are: advanced
preparation; student interaction; visual materials; activities for independent study; and
follow-up activities.

Staff have also identified needs for differences in teaching methods for distant learners. The
primary differences leading to these needs stem from the facts that:

s information technologies are primarily a visual medium rather than the textuai and
auditory environment of the conventional classroom;

® the affective content of technology-mediated messages is muted compared to face-
to-face interaction;

{page 2 of 3) H-9
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® complex cognitive content can be conveyed more readily in electronic form
because multiple representations of material (e.g., animations, text, verbal
descriptions, and visual images) can be presented to give learners many ways of
understanding the fundamental concept.

Based on these differences, teachers have identified certain staff development needs if they
are to become effective tele-teachers. These include:

® determination of the time needed to prepare and teach distance delivered
courses;

® methods to establish and maintain effective communication with distant students;
® learning from experiences of other faculty members;
® strategies for adding visual components to audio courses;

® strategies for increasing interaction both among students and between
students and faculty;

® planning and managzinent of organizational details involved in distance
delivery; and

® strategies to encourage group cohesion and student motivation.

Classroom facilitators are usually responsible for operating the receiving equipment,
monitoring student behavior, evaluating or distributing homework and materials, supervising
testing, and assisting with educational activities as assigned by the teachers. Under ideal
circumstances, the distant teacher and facilitator work as a team. Before classes start, they
meet in person or electronically to discuss the teacher’s goals for the class, instructional
techniques, and most importantly, how the facilitator can contribute to the students’ learning
experience. Often classroom facilitators also have training needs.

Another area of concern is the evaluation of distance education courses. Evaluation would
be most usefully concentrated on practical questions about educational quality, such as what
are the learner outcomes of various teaching techniques and technology models.

The next five years...present a critical window of opportunity, while investment decisions are
being made, for evaluation of and experimentation on distance education in K-12 settings.
Research on design and innovative approaches, and applications of cognitive theory

represent good investments of the Federal Government in order to meet the long term
needs of the field.

~J
~1
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The Use of Distance Education to Deliver Chapter 1 Services

Summary

The Region 5 R-TAC received approval to conduct a pilot study to explore the use of
distance education as a means of delivering Chapter 1 services to rural schools. This
innovative project was unique in its use of interactive television to provide Chapter 1 math

instruction to third and fourth graders. Services were offered to eligible students who would
otherwise not receive supplementary instruction.

The pilot sites were located in Oklahoma and Kansas. The R-TAC oftered training to
selected teachers and facilitators in effective strategies for teaching mathematics and
teleteaching techniques, and provided consultations on curriculum development, enhancing
support for the project from the Board of Education, the community, and parents. R-TAC
staff also designed and conducted the evaluation of the pilot.

Formative evaluations were conducted through the use of classroom observations and

student, teacher, and parent surveys. Summative evaluations were conducted through the
use of criterion-referenced tests and student attitude measures.

Conclusions

Overall, evaluations of this special pilot project were positive. Distance education is a viable
Chapter 1 instructional delivery system. This conclusion is supported by the following data:

. Student achievement was measured by criterion-referenced tests indicate that
students in the ITV classes learn as much or more as their peers in traditional

classrooms. Statements from interviews, classroom observations, and surveys
support this finding.

. Interactive television was successful in actively engaging the students over the
course of the semester or summer program. Interaction was promoted
through the use of manipulatives and hands-on activities, cooperative learning
groups, questioning strategies, and special activities designed to build rapport.

. No relationship was found between learning styles and any academic
outcomes or attitude measures.

. When the technology is already in place, the cost for Chapter 1 delivery via
distance education is comparable to or slightly less than the cost of a
traditional Chapter 1 program.

(page 1 of 3) H-10
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Advantages of using the distance education delivery system include visual
clarity of objects, staff development through modeling, the sharing of human
and material resources, and increased teacher support through networking.
Issues that need attention by districts considering distance education include
the necessary commitment of time and money, the need for specific
teleteaching training, the difficulty of establishing a schedule, the limitations
of the classroom environment, and the differences in classroom management.

Teleteachers, facilitators, superintendents, and parents responded positively
to the ITV project in surveys and interviews.

Recommendations

This pilot has shown distance education to be an effective service delivery model for

Chapter 1 elementary students. Future use of distance education for Chapter 1 elementary
students should include consideration of the following:

{page 2 of 3)

Considerable community preparation should precede any distance education
project to establish coordination and support.

All groups affected by the choice of service delivery model, including teachers;
should be involved in planning.

Parents and community members should be actively involved.

If possible, a coordinator or cooperative should assist in coordination and
support efforts.

School districts using distance education should have staff observe a master
teacher presenting a lesson, engage in brainstorming sessions, and participate
in staff development activities to enable them to be effective teleteachers.

Teleteaching training should be provided for teachers and facilitators using
the system. No previous experience using technology is necessary.

Facilitators need not be certified teachers, but do need training in classroom
management and instructional strategies.

Teleteaching training should include strategies for establishing rapport,
increasing interaction, using the new media, preparing lessons that take
advantage of the media, and practicing on the system.

Summer appears to be the optimal time for Chapter 1 program delivery via
interactive television since there are fewer scheduling conflicts.
Transportation, however, may be difficult to arrange.

75
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(page 3 of 3)

Elementary programs benefit from the use of hands-on activities and
cooperative learning strategies.

Distance education may be a good alternative for Chapter 1 program delivery
to isolated rural areas, migrant programs, private schools, and/or any district
that shares resources with surrounding districts.

State and federal government should take a more active role in promoting the
use of distance education to deliver services otherwise unavailable to
educationally disadvantaged students.
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The Role of Teachers in Distance Learning

1. Teachers play a critical part in distance learning.

2. To be successful, teachers must have
* training
* preparation
» school/district support

3. To date, few teachers have had preparation for teleteaching.

4. Teacher input in distance learning is critical for
» assuring long-term suuport
» shaping the development of distance education

5. Teachers using distance learning have had to find new ways to structure student-teacher
interaction.

6. Teachers are concerned about being displaced by technology.
7. Distance learning has implications for student teaching.

8. Distance teaching is not for everyone.
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DIRECTIONS OF DISTANCE EDUCATION
TECHNOLOGY

VIDEO

. PRINT AUDIO

COMPUTER
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ERIC MINI-REVIEW

/§RURAL EDUCATION

INTERACTIVE DISTANCE LEARNING TECHNOLOGIES
FOR RURAL AND SMALL SCHOOLS: A RESOURCE GUIDE

What i3 “distance isaming?”

AS administrators in rural and smail schoola atrive to deliver quality
education to their students, the obstacies of teacher availability, low
student enroliments, and geographical isolation beg for solutions. in
the past, our approaches to soiving these problamns have included
pairing agresments, traveling teachars, comespondence study
courses, or school district consolidation. Some of these practices
stitt have vaiue; howevet, new—and (n gsome cases better—
approaches are now availabie through technoiogy.

Today's technotogies have given riss to incraased interest in the
concept of “distance feaming.” With limited fanfare, many schocis
across the United States have been using distance leaming
technologies to help them meet new state mandated cumricuium
requirements, to offer elective or long standing required courses for
which a certified teacher is not available, and t0 provide Quaiity
teacher inservice training which othafwise might not be avaiiable,
Distance teaming technologies. as usad in this Review, refer to the
live, simuitanecus transmission of a master teacher's iessons from &
host classroom or studio to multiple receiving sita classrooms in dis-
tant locations. Two-way live communication, whether audio of video,
Leiween the teacher and students makes the instruction interactive.

How can distsncs leaming technologies benefit rural and small
schoois?

Schools with the most t0 gain from distance isarning technologies
are those with jow student enroliments and/or those faced with
teacher shortages. Distance learning technologres make It possible
for these schools to offer a full and varied cumcuium, as weit as
quality tescher inservice training, without the need to consalidate
schoolis and without physically transporting teachers from one
focation to another.

The purpose of this Review s to (1) provide a brief description of
some of the more popuiar distance tearming technologies currently
being used and (2} present a tist ot successtul Programs/projects
interested readers can contact for further information.

What specific technoiogies are used for distance leaming?

Several approaches are available. The most common seem to be
some fortn of audio teleconterencing linked with mucrocomputers, or
interactive television whiCh (ntegrates sateiite. fiber optics,

microwave, cable. slow scan TV, or {TFS (instructional Telavision
Fixed Service) technoiogies.

Satetiite Transmissions
Four instructionat tetevision sateliite systems are presently broad-
casting instruction to high schoo! students scatterea througnout the
continental United States. One-way, fuil-motion video ts transmiiied
trom an uplink StUAI0 tO gownlink Of recever dishes at subscrbding
schools. Audi0 taik-back by participants s over reguiar teiephone

lines, thereby making the system (nieractive.
The TI-IN Network operates out of Texas. At the ctose of the
1986-87 schoot year. TI-IN was beaming (essons tor 23 ditferent tugh

(page 1 of 4)

school credit courses 5 days each week to over 200 subecribing high
schools in 14 ditferant atates. in addition, the network beams exten-
sive inservice training for teachers and enrichment programs for
students across the K-12 curricuium.

Okishoma State University’s Arts and Sciences Telsconferencing
Sefvice began broadcasting a single semester of German langusge
iistruction in January 1985, Sincs then the network has grown
significantty. During the 198687 school year, broadcasts wers
received by 101 districts in € states, and otferings had been expanded
to 2 tull years of German and a full year of high school physics. At the
beginning of the 198783 school year, OSU commenced the offering
ot trigonometry and advanced placement caicuius. Future course
production plans include the broadcast of accredited high school
courses in Russian | and chemistry, Unlike tha TN
Network, OSU’s sateiiite coursss are broadcast sither 2 or 3 days
each week (tepending on the course) rather than 5. On the non-
broadcast days, students work individually at their schoole on com-
puter assisted lessons and written assignmaents which have been
specifically designed by OSU educators. Extensive inservice training
and K12 student enfichment programming is aiso provided by the
network.

Beginning in the Fali of 1988, Eastern Washington University—in
conjunction with Education Service Oistrict #101 in Spokane,
Washington—began the brosdcast ¢t the Sateliite Telecomwnunics-
tions Educational Programming Network (STEP). STEP began with
the broaacast of 4 high school courses to 15 schoois in Washington
state. The operation of STEP most closely paralisis the TIIN
Network, except that live instruction is beamed to subscribing high
schoois 4 days each week rather than 5. This gives school otficlals
the time to handie more iocal concerma sach Friday with those
students who would normally ba studying by sateliite, At the
beginning of the 1987-88 school year, the STEP Network had expand-
ed beyond Washington 10 other states in the Northwest. in addition,
the onginal four courses have nOow increasad tO seven. inservice
programs for teachers are atso provided.

The SciStar Satetiite senes originates from the Talcott Mountain
Science Center in Avon, Connecticut to nearty 100 sites in 25 states.
SciStar has produced several school snrichment programs, chiefly in
the sciences, for high school students. Numerous teacher inservice
programs, discussing such topics as brain hemisphericity,
chronobiotogy, gifted education, and Creative teaching strategies, are
aiso available. Student programining inCludes science news, reading
proticiency, high school computer science, amateur radio, physical
science, etc. Most student programs aze presented in five, S0-minute
broadcasts. By far the most popular SciStar program has been the
“Shoulders of Giants" senes. Ten sessicns, each lasting an hour ana
a hait, are presented during the schoot year. Each session features a
world (eader in science with whom students at cownlink site
focations can dialogue during the hroadcast.

The appiication of satellite technoloQy for interactive television
instruction tn public schoois 1S still in s infancy. As existing
Networks grow and new networks begin DAaAMING Instruction, interest
across the country—especially in small and geographically 1solates
sChoot districts—s expected to mushroom.

&
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Instructional Television Consortium (RITC) in Richardson, Texas.
Both systems are charscteristic of others like them across the
country.

The Region (V Education Secvice Center in Houston operates the
InterAct instructional Television Network. Using cicsed circuit
microwave technology, video and audio signais originate from the
InterAct studios. From there, they are dispersed via omnidirectional
microwave to subecribing receive’ sites in the seven county Gulf-
coast ares. Receiver sites are aquipped with a tower, antenna, down
converter and an sudio taik-back converter. The recetver classrooms
are eqQuipped with moditied television sets and talk-back instruments.
Ovar 30 school districts subscribe to the network, including severat
small schoois in the ares. Program offerings inciude selected high
school courses, K-12 student enrichment viewng, statf development,
and coliege credit courses.

Tha Regional instructional Television Consortium (RITC) is a
cooperative etfort of almost 50 public and privata schools. The
purpose is to provide high quality instructional television to schools
angd communities in North Texas. reciplents are chiefly
large schoois locsted in the Worth metropiex, yet
numerous small schoois in outlying arees are aiso members. RITC
brosdcasts 8 hours of instructional programming sach school day
across the K-12 curricuium. The evening hours are devoted to coliege
COurses and continuing egucation. Most RITC programs are one-way
viieO and ONe-way SUGIO Oy,

Audio-Graphic Teleconterencing
Nrocomouter Networks and electronc mail systema  are
commonpisce in many echools. Yet, a relatively new approach to
MICTOCOMPULEr NEtWorking i to integrate PC's with iive, telephone
interaction. Microcomputers sre linked vis modems over requiar
telaphons Hnes coupled with an audio bridge over a sepasste set of
phone Hnes.

fpage 2 of 4)
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specially
Once on4ine with other compatidie PC's, the system operaies on a
“common scresn” basis—that i, whatever graphic or print maseniel
is executed from Sy one scresn (location) Showe up on all the other
scrasng (ocations) at the sames time. The technology is capable of
OPONRING In sliher a “presemt™ Moude Or an “imensot™ mode. The
teacher (Or Students) Can Prepare pages prior 10 “class” and store
them on disk. Ouring inetruction, disk content can be distributed

annotation on biank or existing screens. Along with graphics/print
intemction, an sudio bridge permits immadiate voics Inleraction
betwesn ail users.

Successiul audiographic distance ieaming programs have besn
piloted in Utsh, Pennayivania, and New York. One digadvantage of
this approach is thet the tsacher cannot ses the students, nor can
students see the teacher. Oral communication over the audio bridgs
and visual communication in the form of computer graphics or print
must be well designed in order 10 Maxirmizs instruction. Proponents
of auGo-grapine teleconitersncing ciaim that this featyre gives this
approach {0 Gistance isaming its most positive aspect—the necessi-
ty for tescheristudent interaction. in order for sudio-graphic
tsleconfarencing to work well, students must be actively invoived in
the lsaming process. They must be more than recipients of instruc-
tion. They must sleo be perticipants.

What monetary costs are sssocisted with distence leaming
technologies?

Schoot administrators interested (n investigating interactive
distance leaming 08 for adoption in their schoois shouid
consider two cost tactors: (1) initial equipment costs and (2) annual
subacription or programming fees.

Required squipmernt for each of the sateilite systams includes a
downtink or satellite receiving dizh, a TV monitor, and assorted
telecommunications devices. Initial equipment costs vary among
vendors, with ranges between $4,500 to $15.000. In addition, schooils
joining the Oklashome Stata University netwark will need to
acquire—uniess they already have them-—one microcomputer for
svery two students enroilling in coursework. The microcomputers
must be compatible with software produced by tha respective
network. OSU’a software is Apple, iBM, and Radio Shack compatibte.
Interasted readers shouid contact the indivicual networks directly for
information on curment prices and for heip in identilying precise
oqQUIPMENt Nsads. Annual subscnption fees aiso vary. Typicaily, fees
for high schooi programming are separate from fees for teacher
inservice training end other special programming. Depending on the
extent of prograrmwving desired, annual subscription tees may be as
low as $300 or as high as $10.000.

Costs for twoway videoftwo-way audio instructional television
SYSIEMS are very expensive. Among the cooperatives which have
been organtzed. total equipment investment has ranged anywhere
from $400,000 to 2 million doilars. Costs are shared smong
cooperative members. in most cases, they have been ofiset with
sizsabls feders!, state, Or private grants. Partnership amangements
between schoois, Cable companies, and fural telephone companies
have ais0 resuited in a significant reduction of girect equipment
COoRts tC sOme AChools.

Initial equipment coats for an ITFS broadcast site can range from
$100.000 on up. Schoois st each receiver site location will need to
PUrchasd an antenna, down contverter, and passibly repeaters if they
are a fong distance from the station. Equipment COsts for recetver
sites Can range anywhere from $1.000 to $4,000—more if & repester is
adged.

Costs for audiographic teleconferencing inciude equipment
charges as weil as long-distance phone service for the sudio bridge.
Haraware, speaker phones, and associated Communications soft.
ware can be expected to run between $8,000 to $13.000 per site.
Schoois which aiready have the necessary hardware equipment
(typicaity a PC microcomputer with a minimum of 812K memoryj can
purchase requined sottware (or anywhere between $700 tc $4,000 per
sits. Long distance phone charges will vary between geographical
regions. but are lkaly to range Detween $.15 per minute (for WATS
ling) to $.45 per minute for prume time commercial use.
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NMIWOrk as & statawide system ot audio-contersncing and satelilte
Instructional television for ciaseroom use, inservice training, staff
development, coliege credit coursework, and educational outreach.
Plummeting oil pnces in 1988 resulited in severe budget cuts to the
LeamAilsska system, dramatically limiting its outreach capability.
The audio-conterencing component is still in place, but the instruc-
tional teigvision system has been significantly cut back. In spite of its
reguced level of operation, the LsamAlaska system is still an
excatient model tof interested aducational ieaders in other states to
consider in developing a statewide telecommunications system.

The rapis growth of the sateilite instructional television networks,
discussed eartier in this Review, has spawned great intersst by many
state schootl officials in ihe feasibility of such statewide natworks. in
particutar, the 1988 Kentucky Legisiature, with strong endorsement
from the Govermnor's office, approved pians for a muiti-miilion dollar
statewide network that will include an uplink and 1,650 downlink
dishes. A revemver dish will be iocated at sach of the state’s 1,320
elomentary ang secondary schools, as well as at state sponsored
vocational schootls, libranes, community colleges, ancd universities.
The primary thrust for educational programming will be to siementary
and secondary schools. Programming during evening hours will
include staif development, coliege credit instruction, aduit
education, continuing education, and community education.
Programming will originate from Lexington. Educational tsaders in
Kentucky anticipate that the network wiil be oporlloonal by the
Spring of 1989.

In 1987, the Board Ot Directors 0f the Missoun State School Boards
Assocuation (MSSB8A) approved establishment of the Educational
Satellite Network. At the ime of this wnting, 200 downhink dishes
have been instailed n public seconcary and elementary districts
across the siate. 8y the end of 1989, the MSSBA pians to have
instalted downlinks at most of the state’s S45’elementary/secondary
distncts. The network will 0perate on a non-profit basis and will
broadcast a full range of programming, inciuding high schoot
courses, student ennichment. stat! deveiopment. and coliege credit
classes. Uplinking wiil be from a KU-band mobile unit, thereby
allowing programming to onginate from virtuaily any desired location
within the state. The base pnice for districts to participate on the
network 1S about $3.500.

School otficials in many other states are expressing keen interest
1n the possiblity of & statewiae network for their respective state. it is
expected that others will foliow the exampies set by Alaska.
Kentucky, and Missouri.

How do interested administrators bring their schools “ondine” to
distance feaming technologies?

The best approach is to contact others who have experienced
success. Addresses ol the programs mentioned in this Review are
listect at the conclusion.

interested school oificiais should carefully ussess their needs and
resources—specifically stugdent Curricuium and tnservice training
réquirements and buaget cagability. Once a decision on a System s
mage., SUDPPOrt should be sought from other school (eaders, the
community, and key groups bhefore investing I1n expansive
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technoiogies. it would e wiss 10 comact the stse office of
sducation and 308k advics oM staks education leaters. S0me siales

bya
way to educate students. Yet in remote
certified teacher is NOt always available of in smeil schoois whers
limited studemt enroliments make hirling teachers tor fow incident
courses cost prohibitive, instruction via disiance leaming

Information about the programs and information presentad in this
Review was obtained by the authdr over san 8 month period via
personal and telephone contact with ach of the
programs discussed. It shouid be understood that the specitic
programs mentioned in this Review are not inclusive. Still other
exciting applications of technology are cocuring in small and rural
schoois around the country, interested reaciers are encouraged to
contact the programs listed below for updated and more detalied
information. In addition, the SeptembenOctober 1908 issue of
Teleconterence: The Business Communication Magazine, Volume §,
Number 5 provided an address listing of 57 difterent telecommuni-
cations vendors in the United States. The same (ist is reprnted as
part of an ERIC microfiche document entitied “Using interactive
Technologies to Increass Course Offerings 1n Smail and Rural High
Schoois," ERIC Document ED 279 485.

Sateilite Tranamissions
The TI4N Network
100 East Nasa Road. Suite 201
Webster. Texas 77598
(713) 554.5545

Arts and Sciences Teleconferencing Semice
Arts and Sciences Extension

206 Life Sciences East

Oklahoma State University

Stillwater, Oklahoma 740780276

(405) 624-5647

Satellite Telecommunscations Educational Programming
Education Service District #101

West 1025 inciana

Spokane, Weshington 99025

(509) 456-7660

SciStar Satellite Senes

Talcott Mountain Science Center
for Student invoivement, InC.
Avon. Connecticut 06001

(203) 677-8571

s BEST COPY AVAILABLE
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Twe-Way intemotive Telgvislen

Telo-Systams Associstes, inc.
11908 Singletres Lane, Suite 230
Minnesota 65344

Minnsagolis,
€12 s20-5081

Cairol (natructional Television Consortium
200 South Schoot Street

Morning Sun Community School District
P.O. Box 129

Moming Sun, lowa 52840
Q19) 8887702

instructional Televieion Fixed Service (ITFS)

Regional instructional Television
8221 Towns Street

Dallas, Texas 75243

@14) 2357770

InterAct Instructional Television Network
Region 1V Education Service Center

P.0. Box 883

Houston, Texas 77001

(713) 482-7708

Audio-Graphic T

Tele-Leaming Network
Garfield County School District
Box 398

Panquitch, Utah 84753

(801) 676-8821

Tele-Teaching Project
Manstieid University
Mansfieid, Pennsytvania 16533
(T17) 6824578

Wasatch 8Blackboard System
P.O. Box 628

Salt Lake City, Utah 84150
(801) 575-8043

Interactive Tele-Learning Network
Osiaware-Chenango 8.0.C.ES.
RD 3, East River Road
Norwich, New York 13815
(607) 3388514

Optet Communiaations inc.
322 ath Averwe

New York, New York 10001
(212) 7419000

Statewide Telosammunication
Sysiems
instructional Canter
wmum
Juness, Alesks 908110500
B07) 405-2004

1800 Vandiver Drive, Suite 100
Columbila, Missouri 65202-1963
(314) 4748501

inderactive Video on a School Bus
Distant/Mobiie Lsaming Project
Area Vocational
Pikes Peak Community College
5875 S. Academy Bivd.

Coloracto Springs, Colorado 80908
(A03) 576-7711, Ext. 404

Prepersd by:

Bruce O. Barker

College of Education

Texas Tech University

Lubbock, Texas

1967

87

Thlsmumwnlsummmmmlvumomwmmfm
of Educational Research and improvemnent (OER!), U.S. Department of
Education, uncer contract number 40G86.0024. Its contents do not
Necessanty retiact tha views of QERI. the Deoertmaent, oc 8y OLHer agency
of the UU.S, governmaent.

BRIC/CIRSS - ippalachia Bdwcatiosal Laboratory, Post Office Sox 13U, Chariestos, Sest Sirginia 25328
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Glossary

ACTS (Advanced Communications Technology Satel-
lite): A National Aeronautics and Space Admin-
istration Ka-band satellite that is scheduled for deploy-
ment in the easly 1990s.

Addressable converter: A device connected to a televi-
sion set that allows cable television operators to tum on
or block individual subscriber access to pay-per-view
services.

Amplifiers: Electronic devices, spaced at intervals (cas-
caded) throughout a cable television system, used to
boost the strength of the cable signal as it passes from
the headend to the subscriber. In coaxial cable systems,
amplifiers are needed approximately every 1,500 feet.

Analog communication: A communication format in
which informadon is wansmitted by modulating a
cotitinuous signal, such as a radio wave. See aiso
Digitai communicarion.

Asynchronous communication: Two-way commu-
nication in which there is a time delay between when
a message is sent and when it is received. Examples
include electronic mail and voice mail systems.

Audio bridges: Electronic devices that connect and
control multiple telephone lines for audio and data
applications, allowing many callers to be connected as
& group simultaneously. Used for audioconferencing.

Audioconferencing: An electronic meeting in which
participants in different locations use telephones to
communicate simultaneously with each other.

Audiographics: An advanced computer application in
which computer interaction is augmented by two-way,
real-time audio communication. Audio, data, and
graphics are shared over regular telephone lines.
allowing users in different locatons to work on the
same application simultaneously.

Bandwidth: The width of frequencies required to trans-
mit a communications signal without undue distortion.
The more informagion a signal contains. the more
bandwidth it will need to be ransmitted. Television
signals, for example, require a bandwidth of 3 million
hertz (cycles per second), while telephone conversation
needs only 3,000 hertz.

Bit (Blnary digiT): the smallest unit of information a
computer can use. A bit is representedasa*0”ora 1"
(also “on" or “off™). A group of 8 bits is called a byte,
Bits are often used to measure the speed of digital
transmission systems.

Bell Opersting Companies (BOCs): As a result of the
divestiture of AT&T in 1984, the original Bell tele-
phone system was divided into 22 local Bell Operanng

{page I of 3)

Companies that now provide local telephone service
across most of the country. These companies are
controlled by the seven “Baby Bells.” the Regionai Bell
Operating Companies (RBOCs).

Bulietin board service (BBS): A computer service that
ailows remote users to access a central “host” computer
to read and post electronic messages. Communication
is usually asynchronous.

C-band: The designation for satellite communications
operating at 6 GHz (billion cycles per second) uplink
and 4 GHz downlink. These frequencies are also used
for terrestrial microwave wransmissicn.

Coaxial cable: Shielded wire cable that connects commu-
nications components together. It is commonly used in
cable television systems because of its ability to carry
multiple video (or other broadband) signals.

Codecs: The abbreviated form of *‘coder-decoder.” Elec-
tronic devices that convert and compress analog video
signals into digital form for wansmission. and convert
them back again on reaching their destination.

Compact disc-read only memory (CD-ROM): An
optical storage system for computers that only allows
data to be read off the disc. New data cannot be stored
and the disc cannot be erased for reuse.

Compressed video: A video signal reauiring less infor-
marion to tansmit than broadcast quality or full-
motion video. Digital technology is used to encode and
compress the signal. Picture quality is generally nct as
good as full-motion: quick movements ofter appear
blurred. Compressed video requires transmission
speeds between 56 kbps and 2.0 Mbps.

Computer conferencing: Allows individuals at different
locations to communicate directly with each other
through computers. Communication may be in real
time or delayed.

Digital communications: A communications format
used with both electronic and light-based systems that
transmits audio. video, and data as bits (*1s™ and *‘0s™)
of information (see Bit). Codecs are used to convert
traditional analog signals to digital format and back
again. Digital technology also allows communications
signals to be compressed for more efficient ransmis-
sion.

Digital video interactive (DV-1): A system that com-
bines audio. data, and limited-motion video on an
optical disc. DV-I will run on a personal computer,
allowing the user to control interactive programs.

Direct broadcast sateilites (DBS): Satellites that operate
in the 12.2¢0 12.7 GHz frequency band. These satellites
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are designed to broadcast programming directly to
smali (1 meter) home receiving dishes. No such
services are currently operating in the United States.

Downlink: An antenna shaped like a dish that receives
signals from a satellite. Often referred to as a dish.
terminal, Earth station, TVRO (television receive
only).

Downstream: The direction a signal travels as it moves
from the transmitting (origination) site to the receiving
sites.

Electronic blackboard: A computer applicaton that
allows graphics to be shared among many computers
simultaneously. Each user can see anc annotate the

graphics as needed. The results will be visible to all
users.

Facsimile machine (fax): A telecopying device that
clectronically transmits written or graphic material
over telephone lines to produce a “hard copy™ at a
remote location.

FCC: Federal Communications Commission.

Fiber optics: Hair thin, flexible glass rods that use light
signals to transmit audio. video, and data signals.
Signals can be sent in either anaiog or digital format.
Fiber optic cable has much higher capacity than

traditional copper or coaxial cable, and is not as subject
to interfer=nce and noise.

Footprint: The area on the Earth's surface to which a
satellite can transmit, Different satellites cover differ-
ent areas and have different footprints. Satellite foot-
prints generally cover all the continental United States
(full conus) or only half of it (half conus coverage).

Freeze frame: One method of ransmitting still images
over standard telephone lines. A single image is

transmitted every 8 to 30 seconds. Also referred to as
slow scan.

Frequency: The number of times per second an electro-
magnetic wave completes a complete cycle. A single
henz (Hz) is equivalent to one cycle per second.

Full-motion video: A standard video signal that can be
transmitted by a variety of means including television
broadcast. microwave, fiber optics. and sateliite. Full-
motion video traditionally requires 6 MHz in analog
format and 45 Mbps when encoded digitally.

Gbps: Giga (billion) bits per second. See Bit.

GHz: One biilion hertz (cycles per second). See Fre-
quency.
Graphics tablet: A computer device resembling a normal

pad of paper that users draw or write on. The graphics
tablet converts hand-drawn images into digital infor-
mation that can be used and displayed by a computer.

Headend: In a cable teievision system, the headend is the
central transmission office from which programming is

(page 2 of 3)

distributed to subscribers.

High definition television (HDTV): An advanced televi-
sion system that produces video images as clear as
high-quality photography. HDTV is still experimental
in the United States.

Instructional Television Fixed Service (ITFS): A band
of microwave frequencies set aside by FCC exclusively
for the wansmission of educational programming.
Allcws broadcast of audio, video. and data to receive
sites located within 20 miles. Receive sites require a

converter that changes signals to those used by a
standard television set.

Integrated Services Digital Network (ISDN): An end-
to-end digital network that will allow users to send
voice, data, and video signals over the same line
simultaneously. Narrowband services now in operation
give users up to 24 channels to send voice and data
information. with a combined capacity of up to 1.544
Mbps. In the future, broadband services available over

a public ISDN are expected to offer full-motion video
services as well.

Ka-band: Satellite communications frequencies op-
erating at 30 GHz uplink and 20 GHz downlink.

Kbps: Kilo (thousand) bits per second. See Bit.

KHz: Kilohertz: thousand cycles per second. See Fre-
quency.

Ku-band: Satellite communications frequencies operat-
ing at 14 GHz uplink and 12 GHz downlink.

Light emitting diodes (LEDs): Used as wansmitters in
some fiber optic systems. They transmit digital bits 2s
pulses of light along a fiber optic strand.

Limited-motion video: See Compressed video.

Mbps: Mega (million) bits per second. See Bit.

MHz: Megahertz: million cycles per second. See Fre-
quency.

Microwave: High-frequency radio waves used for point-
to-poini and omnidirectional communication of audio.
data, and video signals. Microwave frequencies require
direct line-of-sight to operate: obstructions such as
trees or buildings distort the signal.

Modem (modulator/demodulator): A device that con-

verts digital computer signals into analog format for
transmission.

Modification of Final Judgment (MFJ): The 1984
agreement that brought about the divestiture of AT&T,
and limited the Bell Operating Companies’ invoive-
ment in manufacturing and designing equipment as
well as their ability to provide long distance and
information services.

Modulation: The process of encoding audio or video
signals onto a radio wave (carier frequency) for
transmission.

&5
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Multiplexer: A device that combines multiple signéls for
simultaneous ransmission over a single channel.

Multipoint distribution services {MDS): Also MMDS;
Multichannel Muitipoint Distribution Service. Also
known as ‘“wireless” cable. A telecommunications
service that uses microwave signals to transmit video
enu‘:ruinment and data.

Public Switched Telephone Network (PSTN): The
public telephone network.

Real-time communication: Two-way simultaneous
communication. as opposed to asynchronous.

Repeater: A device used to extend the range of a
communication signal.

Reverse flow amplifier: In two-way cable television
systems. these devices move video and audio signals
from the receive sites back to the cable headend.

Signaling System 7 (SS7): A recent development in
control systems for the public telephone network. It
allows telephone company computers to communicate
with each other. making telephone call processing
faster and more efficient and enabling more services to
be made available to consumers.

Slow scan: See freeze frame.

Steerable dish: A satellite receive dish that uses motors
to rotate the dish to receive signals from many
satellites. “Fixed"” dishes are stationary. aiways pointed
at the same satellite, uniess reaimed by hand.

Switched network: A type of system where each user has
a unique address (such as a phone number). which
allows the network to connect any two points directly.

T1 rate: A digital ransmission speed of 1.544 Mbps.

(page 3 of 3)

Teleconferencing: A general term for any conferencing
system using telecommunications links to connect
remote sites. There are many types of teleconferencing
including: videoconferencing. computer conferencing,
and audioconferencing.

Television receive only (TVRO): Satellite dishes only
capable of reception.

Touch screen: A computer screen that allows data to be
entered by using a specialized pen to write on the

screen. or by making direct physical contact with the
computer screen.

Transponder: The electronic equipment on a satellite
that receives signals from an uplink. converts the
signals to a new frequency. amplifies the signal. and
sends it back to Earth, Satellites are usually equipped
with 12 to 24 wansponders.

Uplink: A satellite dish that transmits signals up to a
satellite.

Upstream: The direction a signal travels as it moves from
a receive site back to the site of original transmission.
Used especially in two-way cable television systems.

Vertical blanking interval (VBI): The unused lines ina
standard television signal. The VBI appears as a black
band at the top or bottom of a television picture. Often
used for closed captioning.

Very small aperture terminals (VSATs): Satellite
receive dishes, approximately 1.8 to 2.4 meters in
diameter, that are capable of sending and receiving
voice. data, and/or video signals.

Videophone: A telephone combined with a video screen.
allowing callers to see each other as they speak.
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Implementing Distance
Education Programs:

Suggestions for
Potential Developers

William D. Milheim

Distance education has been used in one form or
another for decades to deliver instruction to stu-
dents who choose to learn at some distance from
the institution providing their education. While it
has been used quite successfully by some organiza-
tions (e.g., the Open University in Great Britain),
other educational institutions have not been very
successful in implementing this type of instruction.
Many established institutions, however, are now
considering implementing this form of instruction
to increase their course offerings as well as the
number and types of students enroiied in current
courses. The purpose of this article is to provide
these institutions as well as potential course devel-
opers with basic information to help them design
and develop distance education programs and in-
structional materials for the distance learner.

Technology Components of

Distance Education Programs
Distance education has traditionally consisted
of courses taught to distance learners through a
variety of media formats. While there has been
some emphasis on the use of electronic media
for this delivery of material, most programs have
traditionally been implemented with text-based
materials, often academic texts or workbooks of
some type. These text-oriented systems aiso
typically include some type of adjunct support
from radio/television broadcasts, student tutors,

or other types of instructional assistance.
Many of these programs have been in use for
many years. typically in locations where on-cam-

pus education was not a viable option, including
-

William O. Milheim is Assistant Director of the institute for

Interactive Technoiogies, Bloomsburg University, Biooms-
burg, Pennsvivania.
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less-populated areas and in developing- countries
where traditional education may be too..expen-
sive to utilize. While many of these programs have
been quite successful at delivering instructionai
materials, they tend to iack significant interactiv-
ity between instructor and student.

Based on this lack of Interactivity and the de-
velopment of a number of new technoiogies during
the last five to ten years, distance education has
been undergoing radical changes in the methods
that are employed in the design and deilvery of
instruction. Technologies such as microwave
transmission and sateilite delivery are a.part of
this change and are beginning to be utilized in a
number of settings where interactivity is: impor-
tant to the iearning process. This “high tech”
delivery, however, while effective, can be quite
expensive and may not be warranted in many
situations where cost is a significant factor.

The present state of distance education pro-
grams, therefore, inciudes a variety of media
types, ranging from texts delivered by mail to
instruction delivered through sateilite andjor
computer systems. Regardiess of the media choice,
however, certain guidelines shouid be observed to
minimize costs as well as many of the potentiai

problems that can result from the impiementation
of a distance education program.

Economic Decisions

One of the most significant factors to be con-
sidered when developing a distance education pro-
gram (or its associated materials) is the cost re-
quired for providing instruction to learners dis-
persed over a large geographic area. While such
costs can vary significantly from one program to
another due to the choice of technology or the
distance between students and their educational
institution, a potential developer must still plan
for a number of costs associated with every dis-
tance project.

A large part of these expenses is based on the
start-up costs required by many distance-based
programs. While some projects require a relatively
small initial investment (e.g., the use of text-based
materials), many programs will necessitate spend-
ing significant capital resources to merely get the
program started.

Projects that do require significant initial ex-
pense may include the large-scale use of electronic
media such as broadcast or prerecorded video, tefe-
communications in a variety of forms,or computer-
mediated training. While these media types may
prove to be cost-effective in the fong run, with large
student populations, their initial costs (equipment,
personnel, etc.} can be quite high,

Costs associated with the design and production
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of instructionai materials must aiso be taken into
account for all distance education projects regard-
less of media type. This expense is significant with
most distance education projects, since this type
of education traditionaily relies heavily on the use
of instructional materiais that are delivered to stu-
dents learning at some distance from their educa-
tional institution.

Monetary support must aiso be allocated for the
continuing costs required by many distance educa-
tion programs. White a variety of expenses may be
inciuded in this category, these costs typically in-
clude: (1) continual design and deveiopment of
new courses; (2) duplicating expenses for instruc-
tionat materiais for students located in diverse
regions away from campus; (3) equipment main-
tenance and repair for both on and off-campus
sites; and (4) the use of professionai and non-pro-
fessional staff at a number of different locations.
Each of these areas should be carefully considered

for budget ailocation, both for short- and iong-
term planning.

Personal Needs

Staffing needs must aiso be considered when de-
veloping a new or revised distance program, both in
terms of budgeting as well as obtaining appropriate
personnel for each task in the development process.
While support staff can be quite expensive com-
pared to other instructional costs, they are abso-
jutely essential to designing an appropriate course
for distance students.

As with other courseware, an instructional de-
signer shouid play a key role in the deveiopment
of the educational materials, and should be in-
volved in the entire process from needs assessment
through the pilot testing and instaliation of the
materials. Other necessary personnel typicaily
include subiect matter experts, scriptwriters, ex-
perts in specific media development (videographers
for video deveiopment, etc.}, and evaiuators. While
severai of these abilities can sometimes be obtained
from a single individual, all are essential for the de-
velopment of effective teaching materiais for the
distance learner.

Significant costs may aiso be associated with the
hiring and training (or retraining) of instructors,
who must become competent in teaching distance
education courses. which often involve significant-
lv less interactivity as well as the use of high-tech-
nology eaquipment. This type of lesson deliverv
may be particularly difficuit for instructors who
have experience primarilv in a traditionai classroom.

Finally, staffing mav include the use of student
or nonprofessionai tutors who assist distance leari-
ers with the learning process. While these tutors
mav not alwavs be required, thev can increase both
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the effectiveness of the instructionai materials as
weil as improve the attitudes of learners toward
the distance lfearning process. If such tutors are
utilized, further discussion will help determine
whether these staff members should be paid and
the hours when they will be available to students.

Choosing an Appropriate Delivery Syscem

A refated deocisicn thal must also be made dur-
ing the early stages of developing a distance edu-
cation project concerns the choice of a delivery
system for transmitting the instructional materials
to the jearners enrolled in a particular course.
While this decision is somewhat dependent on
available economic resources, it must also be based
on a number of other significant factors, includ-
ing the proposed audience (i.e., learners) and the
amount of interactivity between students and the
instructional materiais required for a particular
course.

The type of learner enrolied in a program is
reievant to this media decision process and is
based on a number of factors including the stu-
dent's: (1) previous academic experience, (2)
experience with various media, and (3) distance
from the educationai institution. A mismatch be-
tween the learner and the media chosen for a
particular course {e.g., using computer-based ma-
terials with students who have limited academic
backgrounds) can significantiy reduce the effec-
tiveness of the instruction for that course.

Another issue important to the final choice for
a delivery system is the amount of student inter-
activity desired for a particular course. in terms of
specific media, this spectrum ranges from highiy
interactive systems, such as two-way teieconfer-
encing {using television and/or computers) to in-
struction with fow interactivity {including, for ex-
ample, textbooks or broadcast radio). While inter-
action can be built into neariv anv type of instruc-
tion at some level, this aspect of the media decision
process is often reduced to the amount of available
economic support, with greater expense usuaily
required for systems that offer more interactivity.

As in a traditional classroom, the final choice
for a media delivery system may actually invoive
a combination of different media types, with each
system chosen for its unique characteristics. In
this sense, one medium (e.g., videotape} may be
used for the deliverv of new material while another

{e.g., text-based workbooks) couid be used for
student review or testing.

Designing Instructional Materials
After a preliminary budget has been ailocated
and a delivery system has been chosen, the ma-

terials for a specific course must be designed and
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produced. While this process is similar to the de-
sign of other types of instructionai materials, cer-
tain aspects of this process deserve specific atten-
tion within a distance education system. The
overall design process is particularly important
given the importance of instructional materials
within distance education, where human instruc-
tors may not be physically present during the
actual instructional presentation.

Audience (or student) analysis is extremely

vailuable since it assists the instructional designer.

in developing a course that matches the needs of
the students. This type of analysis is somewhat
difficult within distance education, however, due
to: (1) a lack of generalized data about distance
siudents, {2) the non-traditional nature of the
learners enrolled in these courses, (3) the high
student drop-out rate in many distance education
programs, and (4) the difficuity obtaining data
from students residing at some distance from
their educational institution.

While such analysis is difficult, it is also quite
helpful since these learners may have special in-
structional needs due to their geographic location
or lack of previous academic experience. in gen-
eral, important information to be gathered from
these students should include at teast: (1) highest
completed grade level, {(2) previous experience with
distance learning, (3) reason(s) for taking a course,
and (4) the amount of previous knowiedge in the
subject matter to be taught. An analysis of this
information will allow the course designer to de-
velop a more effective course that better matches
the needs and previous knowiedge of the intended
learners.

During this same time, an analvsis of the course
content must also be accomplished and should in-
clude at a minimum: (1) a description of course
objectives. (2} an outtine of course content, includ-
ing the scope of material to be taught, and (3) de-
cisions concerning the sequencing of course materi-
al. Each of these choices will help establish guide-
lines for the presentation of material to students
throughout the course.

Based on course content and an appropriate
audience analysis, course designers shouid also de-
velop nstructional strategies for each topic within
the overall course. These strategies are again par-
ticularlv important in a distance education environ-
ment where the instructional materials themseives
are required to support a large proportion of the
educationai experiences for each student.

* Finallv, appropriate evaluation strategies must
be decided upon, especiallv as thev relate to the
type of distance instruction used in a particular
course or curriculum. Specific decisions to be
made during this stage should inciude: {1) the

overall evaluation strategy, (2} specific methods
for evaiuating learning (types of questions, time
limits, etc.), and (3) uses of the evaluation data. A
special issue within distance education is whether
evaluation in a distance course should be identical

to the evaluation given during the same course on
campus.

Delivery of Materials to the Student

After the materials have been designed and pro-
duced, the instruction must be deiivered through
the chosen medium ov2r s=m3 distance to the in-
tended learners. The time delay between message
transmission by the educational institution and its
actual reception by students varies from nearly
immediate {e.g., when using live teleconferencing)
to much longer time periods (e.g., when using
printed materials or prerecorded media).

Regardless of the chosen medium, the delivery
of these materials is associated with significant
continuing costs for equipment maintenance, per-
sonnel costs (technicians, off-site personnel, tutors,
etc.), and duplication of materials. While many of
these costs are aiso required by traditional instruc-
tional methods, the proportion of the total re-
quired by each may be much higher in a distance
learning environment.

One of the areas where such costs are significant-
ly higher is the revision or updating of materials
over time. While the revision of on.campus materi-
als is often accomplished with the purchase of new
textbooks and the updating of an instructor’s
notes, these same changes within a distance course
require time-consuming and expensive alterations
in the educational materiais which must carry the
majority of the instruction to the distant student.
These changes are particularly expensive with
“high technology’ delivery systems (video and/or
computer svstems) where impiementing such
alterations can be very compiex.

Conclusion

Courses offered through distance education have
the potential for reaching a great number of indi-
viduals who are not able (or willing) to take tradi-
tional, on-campus courses. However, this potential
must be tempered by the carefui consideration of
factors that can affect the overall effectiveness of
distance courses including: (1) budgeting for short
and long term needs, {2) planning for teaching and
support staff, {3) choosing an appropriate delivery
svstem, (1) using instructional design principles for
the deveiopment of the instructional materials, and
(S) delivering the materials to students in an accu-
rate, timelv manner. Following the above gutdelines

wtl heip assure an effective distance education pro-
gram.
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Distance Education:
A Review of
Progress and Prospects

Francine E. Jefferson and 0.K. Moore

This article has three interrelated objectives. First,
we want to convey a sense of what presently is go-
ing on in the United States with respect to distance
education; we believe that the promise of distance
learning likely will be fulfilled in the decade of the
1990s. Second, we attempt to make clear that dis-
tance education comes in kinds; we maintain that
it is important to understand the strengths and lim-
itations of the various distance systems so that ap-
propriate choices can be made from among them
with regard to satisfying diverse needs. Third, we
focus attention on one kind of distance-learning
technology, specifically 'slow-scan’ systems, that
has special relevance for bringing quality control to
educational practice. We emphasize the importance

of quality control for the education of the/socially
disadvantaged.

Distance Education in the United States

Turning now to our first objective, we begin by
considering what the United States Congress did,
and is doing, about distance education. Among
other things, it passed Public Law 100-297 that
created the Star Schools Program. The U.S. Depart-
ment of Education was instructed to fund distance-
learning demonstration projects under this pro-
gram. (1} In September, 1988 a total of $19.1 mili-
lion was awarded to four demonstration projects,
each of which was designed to expand educational
opportunitics for elementary and secondarv stu-
dents in isolated or otherwise disadvantaged schools
in the United States.

We served as members of the cvaluation team
that selected the four winning proposais from some
67 applicants. The top-ranked applicants were
given two-year grants which began October 1, 1988
and run through September 30,1990. Congress now

Francine E, jefferson is a2 Social Science Anaivst in the U.S.
General Accounting Office, Washington, D.C. 0.K. Moore,
a Contributing Editor, is President of the Responswve En-
vironments Foundation, Estes Park, Colorado.
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has appropriated $30 million for the second phase
of the Star Schoois Program. One of us (Moore)
served on the evaluation team which completed its
work in june of this yearl The winners, fromamong
43 applicants, have not been announced as yet, but
they will receive their awards beginning nextmonth
(October 1990).

The law stipulates that any winning proposal
must involve at least three partners and that the
communication network 1o be established must
serve either an entire state or be a muiti-state proj-
ect. Each partnership must have as one of its part-
ners either a locai-education agency, a state-educa-
tion agency, or a state higher-education agency. (2)
A Star Schoois grant can provide school districts
with a variety of kinds of equipment, e.g., satellite
dishes, television monitors, computers, printers. it

is specified that 25 percent of the award must be
used for creating programs.

it is estimated that some 12,000 to 15,000 stu-
dents will have taken part in the Star Schools Pro-
gram during the school year 1989-1990. Cf the
four systems that won the first round of the com-
petition, three make use of television via satellites
with telephone and computer feedback loops. The
current grants entdil the installation of approxi-
mately 2,500 downlinks in 40 states. One of the
first-phase winning proposals makes use of an elec-
tronic-mail service system to instruct students and
teachers to use relatively sophisticated science mod-
ules at remote sites. |n effect, a cadre of competent
mentors is made available to students and teachers,

Perhaps we have said enough about the federal
interest in distance education to give the flavor of
it. We now consider initiatives being undertaken at
the state level. Many states are in the process of
building educational telecommunication networks
for distance learning. For present purposes we se-
lect, somewhat arbitrarily, the state of lowa to illus-
trate what is “in the works," so to speak.

To begin with, officials at the state agency set-
ting up the general telecommunications network
for lowa estimate that the total cost will come to
somcwhere between $60-$120 million. The lowa
legislature has appropriated $10 million a year, for
five vears, starting in 1990. The first $600,000 of
the 1990 appropriation wiil go to the funding of a
pilot project: the remainder of the first $10 millicn
will be expended in the construction of a backbone
of fiber-optic links. lowa aims to construct a two-
way television system that will connect teachers
and students around the state. The overail network,
in addition to its educational uses, will accommo-
date public video teleconferencing, statewide public
meetings, and state government administrative
communication. An existing statewide video-tele-
conferencing site network will become part of the
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educational network. The state’s 15 regional com-
munity colleges are to be the buiiding blocks of the
system; these colleges will serve as regional hubs
permitting two-way television between 100 schools
statewide—these schools, in turn, will provide teie-
vised instruction to about 1.000 schools in the sur-
rounding areas. (3)

As was mentioned above, fowa is only one of
many states now in the initial stages of building
distance-education systems. We couid, for exampie,
have used Kansas for illustrative purposes. The
state of Utah probably has gone further in con-
structing a wide variety of distance-education sys-
tems than any other state—it is also becoming very
sophisticated in its employment of these technol-
ogies. it is piain that distance education filis a need
for states with greatdistances between their villages,
towns, and cities. As is well known, American agri-
cuiture is becoming capital-intensive as opposed to
labor-intensive; farmers need a strong background
in science, biological and physical, if they are to
exploit the potential of modern farming technoio-
gies. Yet, it has become increasingly difficuit to get
well-trained teachers to go into rural areas; the
bright and weil-educated *‘school marm" is seldom
seen. Once women were trapped into being school
teachers because social and legal barriers prevented
their entry into the full range of professional occu-
pations; this is no longer true. Some rurai districts
in farm states report that they do not have event

one properly trained science teacher, or mathey

matics teacher, or foreign language teacher. This i
one reason that farm states now are willing to p {3
up hard money to build distance-education systems.
It is our guess-estimate that by 1995 all rural
areas in the United States will have distance-educa-
tion service. Unfortunateiy, physical isolation is
not the only form of isolation; there is the social
isolation of our growing underclass in large metro-
. politan areas. It probably will be in the latter haif
of this decade that the socially isolated will start
receiving much assistance in the form of interactive
distance education, aithough some steps in this di-
rection are being taken.

Kinds of Distance Education

We turii now to the second of our objectives. We
promised to make it evident that what is loosely re-
ferred to as ‘“distance education” or ‘‘distance
learning’’ comes in kinds. To the best of our knowi-
edge, no one has created a satisfactory classifica-
tion of such systems. We have devised a typoiogy
that has heiped to clarify our own thinking about
this topic. It has three major dimensions and in 11s
simplest form there are 18 distinct types. The cias-
sificatton is of information systems, in general, and
onily some of the 18 types are what we term com-

munication systems, and of these only some are
distance-education systems. It goes beyond the
scope of this article to explain this typology in de-
tail. However, Figure 1 provides an introduction to
it and we discuss some of the current distance tech-
nologies using the dimensions of this classification.

The first dimension to be considered is iabeled
"Sociality.” It admits of three levels: the patient
levei, the agent-patient level, and the agent-patient-
significant other ievel. The three levels referred to
here are based on distinctions due in part both to
Georg Simmel and George Herbert Mead. (4)

An information system, and more specifically
here a communication distance-learning system that
operates at the “patient level,” places the iearner(s)
in the position of being patient to, or subjected to,
whatever is being presented. There is no response
on the part of the learner that can aiter what is be-
ing provided. An example of a distance-learning sys-
tem that anzrates at the patient level is ordinary
radio or terevision educational broad-casting—these
are one-way systems. One reason commercial radio
and teievision are so sensitive to ratings is that the
only way they can teli whether their messages are
getting across is to estimate the size and composi-
tion of the “‘audience.” Educational radio and tele-
vision have been around for a fong time and they
are not what currentiy is meant by distance-educa-
tional systems.

We have to move up to the agent-patient levei in
order to get into the domain of what presently is
being referred to as ‘“‘distance education.” For
most of those who are concerned with this form of
education, there must be some acts of agency that
the learner(s}) can perform which are fed vack
to the “‘head end’ of the system and that make a
difference in terms of what is being presented—
without this feedback loop a s‘'stem is not of the
distance-learning variety. The loop may be as simpie
and impersonal as providing the jearner(s) a key to
press in order to give some indication as to what he
or she thinks or feels. If, say, 90 percent of an aud-
ience respond correctly to some question that is
being asked, then the presenter may go on as pfan-
ned. if 90 percent get the answer wrong, then this
may lead to a pianned change in the program. in
short, there is a feedback ioop that i1s operative.
This feedback loop may itself be of a restricted or
relatively nonrestricted vartety—but we will getin-
to this matter when we turn to the Productivity
Dimension of the classification. Another aspect of
the agent-patient levei of Sociality 1s whether re-
sponses to what 1s being presented can take place
in real time (or near-reai time} or only with long
time delavs. The classic case of a feedback loop
with long time delays is the correspondence course.
There 15 a fcedback loop alright, but one might not
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get an answer for weeks. The present-day eiectron-
ic bulletin board when used in conjunction with a
science curriculum, for exampie, might be thought
of as an up-dated version of a correspondence
course.

The third {evei of the Sociality Dimension is {a-
beled ‘‘agent-patient-significant other.” Roughiy
speaking, this is the levei of two people interacting
on a face-to-face basis; each can take account of
the other. Of course, this ievei need not be confined
to dyads—triads and “‘larger’’ small groups can en-
gage in such mutual taking-into-account. One-inter-
esting point about this level, from a technological
standpoint, is that there is no "head end.” The
equipment and access to the equipment is symmet-
rical. It is obvious, we think, that most of the pian-
ned distance-education systems are not designed to
operate at this level. If one teacher is presenting
something via television to a set of classes of 20
students each, and even if there is a telephone or
video feedback loop, it is virtually impossible for
each student to interact with the teacher. As in the
ordinary ciassroom situation, some students tend
to monopolize the teacher’s attention. Nonetheless,
if the audience is kept relatively small and the
number of teachers is relatively large, one can
reach this third level with currently available tech-
nology.

Another dimension of the classification is label-
ed “‘Sense Modality''—the levels are one, two and
three-plus. Distance-education systems differ in
terms of whether they are restricted to one sense
modality, for example hearing, or two, as in the
case of television. Very few systems have more
than two sense modes. There are ways of engineer-
ing tactile modes of a iimited kind in addition to
sight and hearing, but none is generaily available.
Also, with respect to vision, sooner or fater we wiil
be incorporating holographic features into our vis-
ual presentations, but that, too, currently is not
economically feasible. One of us (Moore) now is at-
tempting to push the state of the art with respect
to educational applications of holographv, but it
will take several years before we have a better idea
of how that will work out. One other aspect of the
Sense Modality has to do with color. Most of us
have become accustomed to color television and
are disappointed if we do not find it., However,
some distance-education svstems, which are very
practical from an economic standpoint, can oper-
ate very nicelv in black and white,

The third dimension of the classification is {abei-
ed “'Proauctivity.” Only two subcategories are rec-
ognized here, specifically, restricted and unrestrict-
ed. This dimension has to do with the symboiic re-
sources offered by the system. if ¢ne 1s confined,
as 1s the case in many comouter programs. to a pre-
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set and fixed set of response options, namely to a
menu, then the Productivity Dimension is regarded
as restricted. Part of the frustration that many of
us feel from time to time in “‘communicating’’ with
a computer is that we cannot get the question
asked we want to ask. Beyond this, we cannot
modify the program easily so that the computer
will be responsive to our information needs. This
also happens with teachers who sometimes declare
that certain questions are out of bounds. This busi-
ness of the restrictiveness of the Productivity Dimen-
sion is obviously one of degree, whereas the classi-
fication gives it as a dichotomy. in this sense the
classification is too simplistic, but it at least has the
virtue of bringing to one’s attention the question as
to whether any given distance-education sysiein
permits relatively free and open discussion and anal-
ysis or whether the learning environment is made
very restrictive. In general, distance-learning sys-
tems that attempt to accommaodate large numbers
of learners simultaneously have to place fairly severe
restrictions on the symbolic resources that are to
be made available.

There are two other aspects of Figure 1 that we
should note in passing. On the outside of the square,
the word "‘referee’ is written and there are arrows
pointing inward. Thic aspect of the classification
pertains to the deontic or normative rules that
govern the use of information systems. We cannot
go into this matter here, but it should not be for-
gotten that information and communication sys-
tems are used within normative systems that may
place arbitrary, or not so arbitrary, restrictions on
how the technologies are to be used—this is includ-
ed in the classification as a remincer of this impor-
tant aspect of all syctems. Also, two cubes are
shaded; thev represent polar opposite types. The
one in the lower left-hand corner is an information
svstem with a restricted symbolic system involving
oniy one sense dimension at the patient level. A
good exampie of such an information system is a
lighthouse or a burglar alarm. The shaded cube in
the upper right-hand corner represents a communi-
cation systemm with an unrestricted coding system
and full, symmetric, symbolic interaction, plus
three or more sense modalitizs. There are no sys-
tems of this kind currently available although the
svstem to be described shortly comes close.

Quaiity Control

We go now to the third of our objectives. In this
last section of the article we concentrate on one
particular kind of distance-learning technology that
does have reievance for bringing quality controi to
educational practice. We believe it is of special im-
portance for those who are subiect to social isoia-
tion, especiaily in large urban settings. We begin by
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Figure 1

Classification of Technologically Based
Information Systems*
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making a few summary judgments about distance
education, in general, as it is being put into prac-
tice both at the federal and the state {evel.

it is clear, we think, that those who are in charge
of spending millions upon miilions of dollars on
various forms of distance education should have
decent evaluation data available so they can make
sensible judgments about what kinds of systems to
field. it is true that 2 number of the major pro-
grams have launched demonstration projects and
pilot studies, but there is not currently available a
body of valid data .concerning the fruitfulness of
the various systems being pianned or put into par-
tial operation. One reason no such bodies of data
exist is that they are very difficuit to coliect. just
consider the problems that would arise in coilect-
ing data on thousands of students in dozens of
states.

It seemed to us that there is a pressing need for
comprehensive, formative, process-oriented evaiua-
tions of the impiementation of these many diverse
systems. In order for a research team, or a set of re-
search teams, to function ‘‘nonijocaily’” the evaijua-
tors need a distance-bridging system themseives,
one that is rich enough to enabie investigators to
engage in full-bcdied, flexible, symbolic interaction
with students, teachers. administrators and others
who are part and parcel of the new educational sys-
tems. We looked for such a system and réquired of
it that it be relatively modest in cost and able to go
most anywhere without an elaborate technologicai
backup. The system wanted should come ciose to
meeting the requirements of the ideal-typicai sys-
tem in the upper right-hand corner of our classi-
ficatory scheme. In terms of the Sociality Dimen-
sion it should be unrestrictive; and in terms of the
Sense Modality it should be an audio-visual system.
The question arises naturailv, “Does anv such svs-
tem exist?”’ The answer is, "'Yes,” although there is
a smalil departure from real-time interaction at the
visual level. Systems of the kind that we think can
help bring quality control to distance education are
of the “slow-scan’' variety—sometimes they are cal-
led ‘‘freeze-frame’ systems. (5)

Perhaps a good way to give a vivid sense of what
2 freeze.frame system is {ike is to compare it with
the other major video technoiogies. These technol-
ogies come in three kinds. They are:

¢ Full-motion video systems. Such svstems use

a wide-band channel to instantlv transmit con-
tinuous motion. These systems are expensive
and require special cables or dishes.
Compressed video systems. Such svstems pre-
sent ‘'near motion’’ but rapid movements ap-
pear to be blurred. A data circuit is required
for transmission.

¢ Freeze-frame systems. These svstems present-
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ly are the only kind of video conferencing tech-
nology that uses ordinary voice-grade tele-
phone lines. The -penaity one pays for the
practicality of using the telephone is that it
takes about 35 seconds to transmit a black-
and-white image (color is aiso available). The
image appears on 2 TV monitor as a still pic-
ture which is either scrolied from side to side
or from top to bottom. Of course the audio
component of freeze-frame video is transmit-
ted in real time. From what has been said it
is plain that one can hold a video conference
wherever there are telephone lines, and that is
almost anywhere in the United States.

But what about the sending and receiving equip-
ment for freeze-frame systems? Must one have what
is in effect a little TV studio at each end of a tele-
phone line? The answer is no. The leading manu-
facturer of freeze-frame equipment, Colorado Video
fnc. of Bouider, Colorado, seiis the Video Briefcase
that weighs oniy 20 pounds and measures 18 X 14
X 5 inches. The Video Briefcase is designed witii
either single or dual resolution capability. The
standard resolution is 512 times 240 visible picture
elements. The high resolution is 512 times 480.
The unit has a2 64-shade grayscale, with an option
of 256-shade grayscate. Any video camera, monitor
or hard<copy printer may be used with the Video
Briefcase, With a pair of Video Briefcases one has,
in effect, mobile TV-ike studios. Almost anyone,
male or female, can carry the *'studio’’ easily from
place to place. All that is required is the Video
Briefcase, a six-inch monitor, and lightweight video

camera. Any ordinary telephone will fit into the
modem.

Our opinions about slow-scan systems are based
on direct personal experience. We have carried out
muliti-party teleconferences as weil as data<collec-
tion interviews. Systems of this kind are well suited
to social science research wherever face-to-face in-
teraction is important. A symmetrical pair of
"Video-Briefcase” stations can be purchased for
between $6,000 and $10,000. If the research is to
be done in a locai area, the channei cost is that of a
local cail. Since the briefcases are portable, one can
have the informant's station carried directly to him
or her—all that is needed is a telephone. Anv mod-
erately inteliigent person can manage the svstem
from a technical standpoint; one does not need a
resident technician, to say nothing of an engineer.
We ran our first teleconference on the basis of the
instructions that came with the equipment—the
equipment is not neariv as crucial as is having
something to say and/or to show.

We trust we have made it evident that siow-scan
svstems presentiy are affordable, flexible, and svm-
bolicallv mature. We are of the opinion that such
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systems shouid play an important rofe in bringing
quality control to distance education and to many
other facets of social science research. What we
want to address now is the special contribution
that such systems can make to distance-education
systems for the underciass, especially the minority
underciass in metropolitan centers.

In our view the presently pianned distance-edu-
cation systems with their satellite downlinks and
paucity of uplinks are not sufficiently and sensi-
tively interactive to meet the needs of underciass
students who ofttimes iag three to four vears behind
their age-peers in basic academic skills. It is not
only the students themseives that are inadequately
prepared to handle standard acudemic fare, but this
is often true of their teachers as weil. A few years
ago we were doing an evaluation studv for the
National Science Foundation. (6), (7) A set of learn-
ing modules in physical science had been introduced,
on an experimentai basis, to twa of the top schools
in the District of Columbia Public Schoois (DCPS)
system and to two of the academicallv poorest
schoois. The hands-on learning moduies were for
sixth graders and they shouid have been easilv un-
derstood by any science teacher. In carrying out
one of our testing sequences we passed out protrac-
tors to the stude ts. In one of the underclass
schools it was patent that the students were per-
plexed by the protractors. We asked the teacher
what was going on. The teacher said that whenever
it came time to show the students how to use z pro-
tractor she skipped this section of the curriculum—
she did not know how to use a protractor. e pri-
vately showed her how to use a protractor and she
was quick to learn and delighted to know how.
Teachers of this degree of unpreparedness are com-
mon in underclass schoois. Marveious educauionat
television programs can come into underciass
schools via sateilite or cable, but there has to be a
meaningful “interpretive iink"” between the pro-
grams and the students. The teachers in underciass
schools need an audio-visual instructional link of
their own with a sympathetic. competent mentor.
Further, supervisors need neariv continuous pro-
cess-oriented evaiuations of iust where undercfass
students are so that remedial steps can be taken
just as soon as difficuities have arisen.

We think, too, that the schoois and various com-
munity organizations should be tied into the com-
munication network so that after-school activities
can be made more academicailv meaningful to stu-
dents. it should be possibie, {or instance. to initiate
a wide varietv of academic competitions 1 school
and in communiiv centers—~these can be amatized
for the students themseives via siow-scan svstems.
Presentiv, the onlv wav to ''star’ in underclass sct-
tings is through athletics, music—cr cnime.

euseeo( BT COPY AVAILABLE ©°

Conciusion

In this article we have presented material that in-
dicates distance learning is likely to become a
major force in the American educational system. In
the 1990s such systems likely will spread from rurai
to urban areas. We also have underscored the point
that distance education comes in kinds, and there
is not a valid body of data to guide the seiection of
systems in order best to satisfy a diversity of needs.
Finally, we have explained how one particular kind
of system, specifically the slow-scan variety, can be
used by social scientists and others to bring quality
controi to education, particularly to the education
of the growing underclass in the United States. O

Notes

. Dr. Frank B. Withrow, Team Leader-Technoiogy Appli-
cations Group, U.S. Department of Education, took the
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gram.
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ship of a state university, a for-profit company and a
public-service teiecommunications organization.

. For more about fowa's adventure in distance education
see an article by Steve Davis, a technology writer in New
York City, entitled, 'The lowa Educational Telecom-
munications Network™ which was published in Educa-
tional Technology, Volume XXX, Number 6, June 1990,
p. 48.

. For an cxposition of Simmel's contribution see a piece
bv onc of us {Moore) entitied, “Simmel on the Ratio of
Subicctive Values to Obiective Cultural Possibilities™ in
Geora Simmel onu Contesnmworary Sociology, Volume
119 of the Boston Studies in the Philosophv of Science,
eds. Michael Kaern, Bernard S. Phillips and Robert S.
Cohen. Dordrecht, Boston. Lonaon: Kluwer Academic
Publishers. 1990, pp. 199.224.

. The aescription below of freeze-frame systems is adapted
freelv from a prior paper bv one of us {(Moore) entitled,
“"Distance Education: Building a 'Video Brisfcase’ Net-
work.” It was presented at the pienarv session on Ap-
plied Sociology in Educationai Contexts for the Sixth
Annual Conference of the Socicty for Applied Socioiogy.
Pittsburgn, PA: The Responsive Environments Founaa-
tion, Inc.. 1988, 7 pages.

. Prefiminary Evaluation (Carriea out under the Univer-
sitv ot Pittsburgn s UCSUR Subcontract} of Selecred
Phases of the Natonar Learning Center's NSF Learning
Laboratorv Project. Omar K. Moore and Francine E.
Jefferson. Pittsburen: The Clarifving Environments Pro-
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Separating Myth From Reality in Distance Education

| Ellen D. Wagner
! , University of Northern Colorado

A Presentation at the Learning By Satellite VI Conference
Dallas, Texas, March 29, 1991

The pressures upon public education to im-
prove services have been well publicized:
economic conditions have decreased the avaii-
abilitv of revenues needed to support educa-
tional programming at a time when the public
outcry for school improvement is pervasive.
Educationai reform has become a national
agenda. The demands for instruction to “tool
and re-tool” learners of all ages have stretched
existing resources bevond their limits (Wagner,
1990). The theme which unites these pressures
is change — relentless, multifaceted,
unforgiving, blindingly rapid change.
(Rummler and Brache, 1990). Hall and Hord
(1987) have suggested that, to improve the
probability of successfully bringing about
change in education, it is critical to understand
the point of view of participants in the change
process. Since the single most common variable
associated with the implementation of distance
education programs is change — regardless of
the technologies being used. the programs
being offered or the level of instruction being
provided -- it may useful to review commonly
held perceptions about distance education in

order to better understand the concerns of those
involved.

While the commonly held perceptions of
distance learning are as varied as are the
projects in which distance learning methods are
used. there seems to be three generai categories
in which these perceptions fall:

* the "we've seen this before, and we
know how it's going to end" category;

* the "great lies” category
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* the " tough truths" category.

Some perceptions reflect historical biases and
cancerns which had evolved while implementing
technology projects in previous decades or phases
of technology integration. For example, educators
have spent two decades speculating about the
strengths and weakenesses of computer based
instruction (Hannafin, Dalton & Hooper, 1987).
while instructional television's impact and effect
upon teaching and learning has generated lively
debates since the 1950s. The concerns expressed
about these and other instructional media may (or
may not) have been relevant for their specific
technology application; nevertheless, some of
these same concerns have resu~faced in discus-
sions about distance education’s impact upon
educational practice.

Other perceptions may be “great lies” — inaccu-
rate assumptions which have been repeated so
often that they have come to represent current
thinking regarding distance education — or
technology integration — as we know it today.
The “great lie" is an example of a logical fallacy.
Other examples of logical fallacies inciude:

* resorting to blind belief in an authorita-
tive source ( ad vericundiumy;

*assuming that the maiority is right, that
the criterion for an idea's acceptance 1s its
popularity (ad popuium/

* an appeal to pity — “think of the kids,
think of their future . .." (ad misericordium);

“1ov
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. * assuming that becose something
sounds right that it is right (" self-
evident truth")

* succumbing to force or pressure ( ad
baculum)

* assuming that the absence of informa-
tion is sufficient reason to proceed -
“there’s no evidence which suggests that
this won't work". (ad ignorantiam)

Finally, some perceptions may be “tough
truths”, and do indeed describe potential
stumbling blocks for your project's success.
However, it is far more effective to systemati-
cally determine what those tough truths might
be before getting a distance education project
underway and to anticipate ways to deal with

them than to pretend as if potential barriers to
success simply don't exist.

Whether “great lies" or "tough truths", it is
useful to acknowledge that various perceptions
. of distance education exist. True or not, any
single perception can easily become a “self-
evident truth” if it is repeated often enough. It
ultimately becomes the folklore which, when
used as a basis for further program develop-
ment can, over time, serve as psychological
barriers to program success. The greatest vaiue
of examining “ten great lies” or “ten tough
truths” about distance education does not come
so much from dismissing these perceptions
outright or overstating their potential impact.
Rather, by taking a look at a number of these
perceptions we acknowledge and validate the
variety of concerns about how distance educa-
tion may or may not affect our professional
lives. As we consider their relevance to our own
circumstances, it becomes easier to develop

interventions to improve the likelihood of our
individual and collective success.
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This test has been designed to encourage discussion about a variety of perceptions that
people have regarding the impact that distance education has upon teachers, students,
instruction and organizations. Read each numbered statement carefully. Then indicate
whether you believe each statement is true (T) or false (F) by circling the correct response
in the space provided. Answers to these questions appear on the following pages.

T F 1. Distance education is just as effective as is traditional education.
T F 2. Teaching at a distance is dramatically different than traditional teaching.
T F 3. Teaching at a distance requires a lot of additional preparation {ime.

. T F 4. Distance education will replace teachers.

T F 5. Allteachers can teach effectively at a distance; all students will succeed
in a distance education class.

T F 6. Every classis a candidate for delivery at a distance.

T F 7. ‘Distance education will save schools money.

T F 8. Concern for instructional quality is the single most important driving
force behind technological decision-making in distance education.

T F 9. The technologies used for distance educational program delivery

promote interaction by means of their two-way, “real time” transmission
capabilities.

T F 10. Once the decision to get involved in distance education has been made—
after the needs assessments have been completed, the data analyzed, the

recommendations made, the strategies developed—the hardest part of
the project is over.
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SOME THINGSTO CONSIDER WHEN SCORING
THE"GREAT LIES OR TOUGH TRUTHS™ TEST:

This "test” has been designed to examine the
perceptions which have surrounded distance
education as teachers, students and administra-
tors look for ways to determine if distance
education is right for their organization and
circumstances. As you review your answers, it
is important to remember that every situation
in which distance education is going to be
employed is unique. This means that, to be
totally accurate, the correct response to each of
these questions is going to vary from case to
case. On first glance, there may seemto be
some clear-cut true or false answers — yet even
in these apparently true or false situations one
should be aware that the circumstances sur-
rounding each set of circumstances under
which a distance education project is impie-
mented require that one not make "leaps of
faith" based upon someone else's data, experi-
ences or sterotypes. From this point of view,
there really are no right or wrong answers to the
test. The power and potential for distance
education to solve difficult problems of equity
and access should not be minimized by the
folklore which has come to surround its imple-
mentation. Even so, it is pointiess to ask ques-
tions such as these without providing some
direction for discussion. Answers have been
provided and point values assigned to score
vour responses. A "tongue in cheek" scale has
also been provided to help gauge where you fit

along the "Distance Education Perceptions
Continuum.”

1) TRUE, but... Itis very likely that
distance education is going to be just as
effective as is traditional education. In
many cases it may actuaily be more effec-
tive, since more time and care may be taken
to develop materials for delivery over
interactive television systems. In cases
where care is not taken to reformat tradi-
tionai instructionai materials. or to provide
instructionally sound “wrap-around" ses-
sions to support broadcasted programming,
it is possible that distance education may
not be as effective as is traditional educa-

tion. However, this is due more to fauity

instructional practice than it is to distance
education, per se. (Give yourseif the follow-
ing points for your answer: T=0, F = 5).

2) FALSE, but. . . Teaching at a distance is
likely to be comparable to teaching in face-
to-face situations. Some teachers and
students may have difficuity adapting to
the tools and techniques of distance educa-
tion if they do not acknowledge the differ-
ences to be encountered in distant learning
situations by virtue of geographic separa-
tion. In these cases, distance education may
not be as effective as traditionai education,
but the difference in effectiveness is due
more to the users' ability to adapt than it is
to the methods of instructional delivery.

(Give yourself the following points for your
answer: T=5,F=0.

3) FALSE, but. .. Teaching and learning at
a distance will require adaptation of tradi-
tional classroom materials, familiarity with
the technology being emploved in the
classroom and will require some practice to
become comfortable with the cameras, the
microphones and the techiques for getting
students to interact. These changes will
require some additional preparation time,
but this does not necessarily mean that
teachers and students will find that it takes
a lot of extra time to be effective. Depending
upon the teacher, the students, the subject
being taught, the technologies and the .
circumstances under which distance learn-
ing is to be used, the time to adjust will
vary. Some may need only a little extra time
to prepare, where others may need substan-
tially more time and preparation. (Give

yourself the following points for vour
answer: T=35,F=0)

4) FALSE, but. .. It is highly uniikely that
distance education will repiace teachers,
although it is very likely that it will alter the
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role and the function of teachers in the
classroom. Depending upon the specific
situations, some teacher roies may be
changed dramatically, and this may result
in some reassignments of duties and re-
sponsibilities. Teacher repiacement, if it
does occur, is more likely to arise from
district staffing, personnel or policy deci-
sion than directly from distance learning
methods. (Give yourseif the following
points for your answer: T=5,F =0)

5)FALSE, but. . . It is riot likely that ail
teachers, or all students, will be successful
in distance learning situations — the fact is
that not ali teachers or all students are
successful in traditional instructional situ-
ations. However, this is going to be largely
dependent upon how one defines “success”
— and depending upon how distance
education success is defined in any singie
organization, one may see all students and
all teachers being successful in distance
education. (Give yourself the following
points for your answer: T = 0, F= 5)

6) FALSE, but. . .It is not likely that every
conceivable class is a good candidate for
delivery at a distance, although it is possible
to design each and every learning experi-
ence to account for any number of instruc-
tional variables, of which distance is simply
one variable. Depending upon the context,
the need and the circumstances, any class
can be re-designed for delivery at a dis-
tance. The relative success of its delivery
will depend in large part upon the out-
comes expected at the end o f each class
being delivered at a distance and how those
outcomes are going to be measured. (Give
vourself the following points for your
answer: T=0,F=5)

7) FALSE, but. . . Distance education very
well may save schools money by sharing
resources, sharing teacher expertise and
reducing travel. It will also cost schools
money to buy necessarv new technoiogies,
to pay for the reformatting of courses, to
provide teacher and student in-service
training and to provide for site facilitation.
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Whether on not a district realizes an overail
savings due to distance education will
depend upon how dollar vaiues are as-
signed to both tangible and intangible
variables associated with educating stu-
dents in that particular district. It is more
important to remember that the cost benefit
of distance education may enable schools to
serve the needs of its students, teachers and
administrators more effectively by provid-
ing better access to information, more
equitable access to instructional opportuni-
ties and a catalyst for encouraging the
deveiopment of technological proficiencies
which will be necessary to succeed in
contemporary society. (Give yourself the

following points for your answer: T=0,F =
5)

8) TRUE, but . . . While concern for instruc-
tional quality may very well be the motivat-
ing factor supporting the decision to em-
ploy distance education in a district, other
variables, such as competition for resources
among regional districts, interests in pro-
viding technologically based iearning :
experiences, return on investment and other
non-instructional considerations may very
well encapsulate the overall reasons for
actually deciding to implement a distance
learning program in a district or within an
organization. (Give vourself the following
points for your answer: T =0, F = 3)

9) FALSE, but. .. Interactive technologies
provide opportunities for improving the
interaction between teachers and students
as well as among students with others
students, but the technologies do not guar-
antee that instructional interaction will
occur. Interaction is an attribute of well
planned and well implemented instruction,
whereas interactivity is more likely to bean
attribute of a specific variety of technology
being employed. Nevertheless, the ability
to encourage interaction as a consequence of
interactive instructional systems may prove
to be catalvtic in improving the interper-
sonai communications between teachers
and students, both in the classroom and at &
distance. (Give vourself the following pomnts
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for your answer: T=0,F = 5)

10) FALSE, but. . . The hardest part of
getting a new innovative project underway
is not likely to be the decision to get in-
volved. Generaily speaking, it is easier to
plan for change than it is to actually imple-
ment change in an organization. However,
depending upon the organization, it may
require more energy to get people to start
changing their expectations than it is to do
things differently. In these cases, once the
decision has been made, the implementa-
tion falls in place with fewer headaches.
Depending upon your organization, you
may find that the anticipation of change is
more difficult to confront than is change
itself. (Give yourself the following points
for your answer: T=0,F = 5)

IF YOU SCORED BETWEEN 0 AND 15

POINTS:
You are an idealist! Your enthusiasm for
distance education will serve you well,
especially during the implementation phase
of your project. However, you need to
guard against being disappointed if - and
when - those "real life" variables that
accompany every innovative technology
application project begin to appear. You
may end up running into a some surprises -
- but your faith in your project will pull you
through.

IF YOU SCORED BETWEEN 16 - 35:

You are a pragmatist -- with an'eye toward
the future but with your feet firmly planted
on the road to getting your project under-
way. Itis very likely that you will be able
to anticipate many of the issues which may
potentially affect your distance education
project, so that you will have your solutions

IF YOU SCORED BETWEEN 36 - 50:

You may need to do something about your
attitude before proceeding much further
with your distance education project! You
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may have a tendency to see problems
where they may be none - and in anticipat-
ing potential difficulties in implementing
your project you may inadvertently bring
these anticipated problems to your project
in spite of your good intentions. While it is
always a good idea to go into a technology
application with your eyes open, a little bit
of faith will go a long way in seeing you
through otherwise tough times.
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