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Foreword

Neighbors share resources and come together to create community, enhancing the speci..!
qualities of individuals while enriching the well-being of all. Electromic links, used for
learning. are creating new nerghbors among schools, classrooms, teachers. students. and other
members of the community.

Rapidly developing telecommunications technologies. becoming cheaper even as they
become more powerful. are changing Amencan life. Enlisted over the past 5 years to meet the
needs of geographically isolated schools. these technologies. united with trained and
cnthusiastic teachers, are beginning to ennch all our school environments. Another fascinating
aspect of distance learr.ing is that the private sector is an active participant, joining hands with
educators. higher education. and governmeat.

This study of distance learning was requested by the Senate Commuttee on Lator and
Human Resources and endorsed by the House Committee on Education and Labor. OTA was
asked to analyze various technological options. examine current development. and idenufy
how Federal. State and 1ocal poiicies could encourage more efficient and effective use. This
report complements OTA’s assessment of use of computers 1n elementary and secondary
educaticn. Power On! New Tools for Te aching and Learning.

Throughout this study. the Advisory Group. workshop participants. and many others
played key roles in defining major issues. providing infcrmatiun, and championing a broad
range of perspectives. OTA thanks them for their substantial commitment of ime and energy.
Their participation do¢ 10t necessanly represent an endorsement of the special report. for
which OTA bears sole responsibility.

7 S Mo

JOHN H. GIBBONS
Director

iif
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Chapter 1

Summary

INTRODUCTION

“Ohayoo gozaimasu, Moore-san.” So began
the varm-up exercises in Japancse between
Mississippi 12th grader Albert Moore and his
telephone instructor, Chizuko Takechi in
Omabha. For 1 hour a day, 2 days a week Albert
practiced his spoken Japanese with Mrs. Take-
chiover the telephone. On alternate days, Albert
participated in the Japanese class taught live via
satellite from the Nebraska Educational Televi-
sion studios in Lincoln, Nebraska. Albert and
his counterparts in Houlka, Iuke, North Forrest,
and South Panola High Schools were part of a
small group of Mississippi students able to take
the course. According to Albert, distance lrarn-
ing presented beth challenges and opportunities:

There is no teacher to hang over our shoulders. so
we have to supply our own motivation and desire to
succeed in the class ...[at the same time, this
experience] provided me not only with classes |
would otherwise not be able to take, but an opportu-
nity to work with some of the most advanced
technology of today, which is a learning experience
within itself.!

Or the last day of the school year, the 9,000
teachers and administrators from every school in
the Dallas Independent School District came
together to discuss AIDS, a growing crisis in
their community. Not even the convention
center could hold the group, and there were
clearly not enough experts in the community
available to travel to each of the 235 schools in
the district to discuss the topic in the single day
allotted for inservice training. The distr.~t’s
solution was to use the cable system recently
installed in all school buildings to link all the

teachers and experts at the same time. During
this day-long meeting, time was set aside for
each expert to discuss AIDS and its implica-
tions, for educators to react after each presenta-
tion, and for questions from the sites and
answers from the experts.?

Next February, as the school day winds to a
close, a small group of high schocl teachers will
sit together in a classroom in their school located
in remote northern Maine. They will begin a
graduate class in teacher education taught from
the University of Maine campus located 150
miles to the south. Instead of having to drive 4
or 5 hours each way in snow and subzero
temperatures, along secondary country roads,
these teachers will take this class without having
to leave their own school building. Using the
Community College of Maine/Telecommunica-
tions System, they will see and hear their
instructor and discuss educational concerns with
her and fellow teachers on campus and at other
school sites. The format for this class will be
repeated in other offerings for high school
students, college students, and adults in Maine
who will have the equivaient of a community
college system for education and professional
training. Special seminars, workshops, and
ineetings will also be offered.’

In these examples of distance learning,
technology transports information, not people.
Distances between teachers and students are
bridged with an array of familiar technology as
well as the new machines of the information
age.* What sets today’s distance education
efforts apart from previous attempts is “. . . the

1Albert Moore. testimony before the Senate Subcommuttee on Education, Arts and Humarities of the Commuttee on Labor and Human Resources.

field hearing. Jackson, M1, Apr 27, 1989.

ZDnana Radspinner. cable communications coordinator. Dallas Independent School District. personal commumcation, July 1989

3In September 1989. the Community College of Maine/Tc iecomm unications System becanie operational 1n 23 high schools. ali university campuses.
11 off-campus center-. the vocationalicchnical institutes. tiie Maine Manime Academy. and the Maine Public Broadcasting Network through a mix
of 1.ased fiber optic cable and construction of a microwave and Instructional Television Fixed Service network. Courses, can be transmitted from any
campus to the off-campus centers and high school sites in its region or to all jocations throughout the State See Umiversity of Maine at Augusta.
Community College of Matne Newsletter. March, May. and September 1989

“Jason Ohler. University of Alaska Southeast, “Distance Educaton and the Transformation of Schooling.™ OTA contractor report. May 1989
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possibility of an interactive capacicy that pro-
vides jearner and teacher with 1eeded fredback,
including the opportunity to dialog .e, clarify, or
assess.” Distance learning relationships can be
maintained in many ways from the simple
exchanging of printed material via post or
facsimile to two-way interactive, cross-
continental television or computer networks.
New technological advances and reconfigura-
tions and combinations of older technologies
offer an expanding arr’y of learning cptions.
Distance learning has changed dramatically in
response to new technologies «nd new needs.
Technologies for learning at a aistance are also
enlarging our definitions of how students learn,
where they learn, and who teaches them.

At the request of the Senate Committee on
Labor and Human Resources, the Office of
Technology Assessment (OTA) examined the
use of technology for distance learning to
improve the quality of education for students
and training for teachers. OTA analyzed the
technological, economic, institutional, and pol-
icy barri~rs to further development of distance
learning. This study focnsed principally on
applications in elementary and secondary (K-
12) educttion. Distance learning is defined in
this swCy as the linking of a teacher and students
in several geographic locations via technology
that allows for interaction.

OTA finds that while distance learning
initially served isolated rural schools and
some urban systems, current uses go beyond
these needs. Systems carry advanced and
specialized courses and training and semi-
nars for teachers. They link learner commu-
nities with each other and bring a wide arra~
of experts and information to the classroom.
If distance education is to play an even
greater role in improving the quality of
education, it will require expanded technol-
ogy; more linkages between schools, higher

edueation, and the privaie sector; and more
tecchers who use technology well. Federal
and State regulatery polities will need to be
revised to ensure a more flexible and effective
use of technology for educatiun.

DISTANCE LEARNING TODAY

Distance learning in K-12 education has
increased Aramatically over the past 5 years.
Five years ago, few States or districts had either
projects or plans for distance educatio:. at the
K-12 level. Fewer than 10 States were promot-
ing distance learning in 1987; 1 year later
two-thirds of the States reported involvement.®
Today virtually all States have an interest or
involvement in distance education. Within
States, a growing number of efforts involve
local districts, regional education service cen-
ters, nearby universities, and community col-
leges. At the same time, an increasing number of
disiricts are using services offered by public and
private educational telecom™unications provid-
ers. These multistate projects have experienced
dramatic growth in student enrollment.” The
Federal Star Schools prograra, begun during the
1988-89 school year, established a new multi-
state network and gieatly expanded three others.
Nevertheless, many students and teachers do
not now have access to needed but distant
resources.

Although spotty in terms of national distribu-
tion, distance learning has been aggressively
adopted in many areas due to two factors:

e Specific educational needs can be met.
One necd is the provision of irstruction in
mandated courses or advanced, specialized
courses in schools where teachers are not
available or are too costl; .0 provide for a
limited number of students. A second need
is the provision of training and staff develop-
ment for teachers in locations where ex-
perts and resources are difficult to obtain.

3Dean Bradshaw and Patncia Brown, The Promuse of Distance Learhing, iechnical paper (San Frarcisco, CA: Far West Laboratory, 1989)
SNational Governors’ Association, Results in Education’ 1988 (Washington, DC: 1988), p. 29.

7In 1986 when the Satellite Telecom-unications Educational Programming Network began operation, it offered S high school courses to 13 school
districts in Washington State. Only 2 years later, the network served more than 800 students in S8 school distrits In 8 States
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Photo credit Kens Peninsula Borough Schoo  1stnct, Soidotne, AK

Students at Homer High School ¢.) Alaska's Kenai Peninsula can study Japanese, thanks to a course delivered by the Sateliite
Telecommunications Educational Programming (STEP) Network in Spokane, Washington.

¢ Recent rapid development of technology
has resulted in systems that are power-
ful, flexible, and increasingly affordable.
TF: vase of available technology resources
is increasing. Information technologies
continue to develop with dramatic speed.
Possibilities for audio and visual interac-
tion are increasingly wide. Much has been
learned about connecting various forms of
technology into systems, so that the ability
to link systems one to another is growing.

Meeting Educational Needs

State-mandated curriculum reform, espe-
cially increased requirements for high school

ERIC
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graduation or college admission, is driving
many efforts. For example, the Okla.ioma State
University’s Arts and Sciences Teleconfer-
encing Service (ASTS) began to offer German
by Satellite in 1985 in response to requests from
local districts seeking help in meeting new State
foreign language requirements. This provider
and others have responded to similar needs in
other States (see box 1-A). At the same time,
some districts have created local and regional
distance education applications to share their
existing pool of teachers and students more
efficiently and meet new requirements.

Maintaining quality within the teacher work
force requires up-to-date skills and information;
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Box 1-A—Satellite Telecommunications Educational Programming Network

“Live! Via satellite from Educational Service District 101 in Spokane Washington! 1t’s Advanced Senior
English!” So began the start of class last fall for Heather Lowes, a student at Warrenton High School in Astoria,
Oregon, and her fellow students.! In this case, however, Heather was the only student in the classroom—her
“clasemates™ were students located in about 80 other high schools spread across an eight-State area. Although
plysicaily separate, these students shared one teacher, Penny Cooper, who greeted them each moming in her Texas
drawl with an enthusiastic “Wasall, good moming!” They also shared the demanding curriculum, which meets the
content requirements of many college humanities courses and prepared Heather and her peers to take the Advanced
Placemen. examination in composition.

With such a large and diverse “classroom,” Ms. Cooper had to find new techniques to involve individual
students and make everyone feel a part of the class. For example, while leading a discussion on The lliad, she paused
%0 ask various students to phone her on the toll-free 800 number to ask questions; as the students responded, their
schools’ names were flashed in large letters on the screen and their home State was superimposed on a map of the
United States. Other students can call the part-time assistants (called TAGs— “telephone answerers and graders')
who answer questions raised by students and classroom facilitators and help grade student pepers. From Monday
to Thursday the students participated in the 50-minute satellite class, with Fridays set aside for the students to take
tests previously sent from Ms. Cooper, review content, or complete individual or group assignments. Because
classes are sometimes missed due 1 illness or scheduling conflicts in the home school (e.g., sports activities and
assemblies), Fridays are also used as mekeup days, when students can catch up by viewing a tape of the missed
session

Similar scenarios occur each day in high school classes all across the Northwest in the schools subscribing to
the Satellite Telecommunications Educational Programming (STEP) Network. Like many distance leamning
systems, STEP was created to meet a relatively localized but common problem. School superintendents in
Washington’s Educrtional Service District (ESD) 101 service area needed help in delivering high sck: >l credit
courses in subjects where they were unable to provide certified teaching personnel. They went to their ESD, which
traditionally acts as a lisison between local school districts and the State education department and assists local
schools in meeting instructional and administrative needs.

In considering distance education as a way to meet the need for courses, a number of technologies were
considered. Satellite was chosen because ESD administrators wanted the capability to broadcast to the entire State
of Washington, and becau se, fortuitously, an uplink capacity was available through Eastern Washington University
(EWU) in Cheney, 20 miles south of Spokane. An agreement was reached with EWU and in September 1986 four
high school courses were broadcast from an EWU studio to 13 sites in Washington. By the end of the second year,

I'This example is taken from John Fortmeyer, “Youths’ Lofty Goals Met Via Satellite,” The Daily Astonan, Astoria, OR, Sept. 22, 1988,

p.3

changing demographics and curriculum reform
give urgency to professional and teacher educa-
tion efforts. Technology can be a tool to reach
teachers with training, information, and re-
sources that enhance their skills and expand
their knowledge. The National Aeronautics and
Space Administration (NASA) teleconferences
via satellite, the Dallas district inservice training
via cable, the Maine telecommunications sys-
tem, and efforts under the Star Schools program
are examples. Technology allows teachers to

meet and talk with national e<perts, visit other
classrooms, take courses, or collaborate with
teaching colleagues S or 5.000 miles away .

Distance learning networks that provide
courses can also bring people and experiences to
the classroom to expand traditional instructional
practices (see box 1-B) or provide entirely new
alternatives. Networks that connect classrooms
to the home, business, and locations in the
community provide ways to reach parents, offer

8For example, expent teachers 1n lowa welcome prospective teachers into Jewr classrooms via satellite, while two tcachers 1n Connecticut jomn
classrooms v1a a fiber optic network to team teach and build on their students skills. one group with expertise in Spanish grammar and literature. the

other group with native language fluency and culture

ERIC
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Fsm had a membership of over 40 districts, including several in neighboring States and a modern uplink and
production facility, the result of a partnership formed between ESD 101 and RSL Communications. Today there
are over 100 STEP subscribers in 12 States.

STEP operates as 4 public, nonprofit cooperative. Costs are distributed among users. The operational budget
is financed from the subscribing districts through installation, annual subscription, and tuition fees. Whiie the
durector’s salary is paid by ESD 101, all other costs (teachers’ salaries, production costs, TAGs, and other support
costs) are financed through member fees. According to the director: “No special funding—not one dime—-has come
from State or Federal sources 5 support STEP programriing.”? ESD 101 makes available to new subscribers arf
equipment package that isicludes & downlink satelite dish and associated television classroom and telephone
equipment and maintenaace. Liistricts can also make arrangements to ohtain their own equipment. In either case,
first year capital equipment items requited typicaily range between $5,000 and $6,000.3 New members pay a $4,750
initial membership fee, which is renewed at $3,000 per year. Interestingly, membership fees for districts who elect

St 0 receive staff development are higher, $6,000 for the first year and $4,750 each additional year. Charges for
high school credit courses are based on a per student, per course, per year fee. Courses include Japanese I and 11,
Spanish I and 1, Calculus, and Advanced Senior English.

Enrichment courses are alsc offered, and reach down into elementary and middle schools. These programs are
broadcast on Fridays, when regular STEP classroom instruction is not being broadcast. Student enrichment
programming is optional, assessed at $350 per program or $1,000 for a total package of 10 programs.

As the fee schedule indicates, staff development is an important part of STEP programming. Course credit is
available througt. EWU and Whitworth College, or teachers may take the courses for “‘clock hours” credit for
advancement. Efforts are under way to make it possible for teachers to complete a master’s degree program via
distance learning.

In the future, STEP prcgramming and services may become part of a national network of similar providers.
A step in that direction will begin ir fall 1989 when the TI-IN Network markets the STEP calculus crurse s its
subscribers. “Wt would hope t'iat there is more coordination between vendors, higher education, and the public
school:, so that v/e could each sxplioit our strengths and offer affordable and high-quality services on a nationwide
basis.’

2Ted Roacher, ESD 101 STEP administrator, persona! communication. in Bruce Barker, Texas Tech University, “"Distance Learning Case
Studies,” OTA contractor report, Junc 1989. In 1988, STEP applied for a grant under the Federal Star Schools legislation, but was not selected
for funding.

ISTEP recommends a 2.8-meter steerable downlink dish that is equipped with both a Ku- and C-band feedhom, so local schools will then
have the flexibility to pick up additional sasicllite programs besides STEP. Barker, op. cit.. footmote 2.

4Ted 1.o9cher, ESD 101 STEP admunistrator, personal communication, Aug. 30, 1989,

IToxt Provided by ERI

after-school help with homework, or form new
communities of learners (¢.g., students, parents,
business leaders, and librarians). In the future, a
number of large urban districts plan to build
their own network so that common needs and
rich resources can be shared.®

Distance education makes feasible the linking
of all levels of education—etementary, junior,
and senior high to higher and continuing educa-

tion. Thus fact has great significance because of
the widespread current interest in resiructuring
many aspects of education. Distance learning
networks that link universities, schools, and
informal learning institutions, such as museums
and public libraries, lead not only to expanded
services but to new relationships.

OTA finds that successful applications of
distance learning have been shaped by the

YPut.lic school adm mstrators in Chicago. Dallas, New York City, Philadeiphia. and San Francisco have formed the Nanonal Educ ation Technology

Trust (NETT), a consortium 1o establish a video/data communications network ™

that will provide a link between students. s1aff, parents, and

communily members from large citics across our nation * Bernard Solomon, The School District of Philadelphia, personnel communication, July 5, 1989

ERIC
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Box 1-B—The Telelearning Project

The Telelearning Project, administered by the Delaware-Chenango Board of Cooperative Educational Services
(BOCES), is one of the pioneer distance leaming projects in New York State. Begun in 1985, this audiographics
network links 10 of the 18 school districts throughout this rural area of dairy farms and gently rolling hills, located
about 50 miles northeast of Binghamton. Many of the 44 schools in the region are small and have had difficulty
providing a full curriculum; many of the students have had little exposure to the world outside of the small villages
that make up their remote communities. Sharing instruction via audiographics became an attractive means to expand
high school credit offerings and to enhance educational opportunities for students.

In each of the first 3 years of operation, approximately 40 students at about a dozen schools took advantage
oflhetheewﬁvecomesoffaedmdnsymm.hstmmlytwocomsesmoﬁemdmdsmdempnﬁdpaﬁon
dropped to 15 students from 10 participating schools. The reasons for the decline inciuded problems in scheduling,
changes in the New York Regents core curriculum requirements, four different project administrators in as many
ymmddemndSmaidfwsdlools.whiehmldeitdimcﬁtforwmeschmlstopnymembushipfeesand
program costs. One of the key oroblems was taachers:

thnweﬁmswteddnpmjeawelﬂndounidemhm(ﬁomﬂnnwbymimmy)ﬂ»didmexcelkm

jobmdmindwm.nmdmuhnmumndyw.wmmmmw

teleteachers within the ranks of teachers already seaching in schools serviced by the BOCES. Several of the teachers

did not adapt well to the technology. Consequently, the studeats were not as enthusisstic as they had been.!
Thecumem'lhleleamingijectcoadimmrhumadewnclmminin;alﬁghpﬁoﬂty,mdisopﬁuﬁsﬁcfwm
future. “In the last couple of months we've trained 10 teleteachers. We now “ave a cadre of personnel who want
to teach telecourses and know how to do so effectively. With quality teleteachers teaching courses, the program will
sell itself among students, other teachers, and administrators.’2

Two schools have used audiographics to teach homebound students. At one school, an eighth grade studen:
wasgivenaudiognpﬁcseqnﬁpnmmuuahmnewlﬁlemwnﬁngﬁmnbkaay.hemmm. graphics
ublet.andspukaphonemadeitpossﬂ)leforhimtoukehisregulaclasmﬁomhisbed.topaﬁcipminchss
discussions, not fall behind in his work, and keep up with his friends during this difficult time.

The project has also made possible the increasingly popular “electronic field trip.” A electronic field trip is
a telephone conference call from one of the schools in the project to an outside authority or classroom. Over 50 of
these field trips are conducted by participating schools in the BOCES region each year. The BOCES administrator
explains the appeal: “Rural students are so isolated and have so little, if any, cross-cultural contact. One of the(ir)
majormedsistocomeinconmwithomerpeopleinoﬂnermns.Theelecmﬁcﬂeldnipisav«ysimpleand
inexpensive way to give students contact with experts in a variety of areas.” The calls can be as close to home as

IFreeman Van Wickler, executive officer, Board of Cooperative Educational Services, personal communication. in Bruce Barker. Texas
Toch University. “Distance Leaming Case Studies,” OTA contractor report, june 1989.

2Linda Gorton, teleleamning project coordinator, personal communication. in Barker, op. cit.. footnote 1.
3van Wickler. op. cit., footnote 1.

needs and objectives of education. Today’s
technology makes it possible to meet these
needs in new ways,

Advances in Technology

Advanced technological capability at lowered
costs increases the options fo: distance educa-
tion. Most distance learning systems are
hybrids, combining several technologies,
such as satellite, Instructional Television
Fixed Services (ITFS), microwave, cable,
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fiber optic, and computer connections. New
developments in computer, telecommunica-
tions, and video technologies continue to ex-
pand the range of choices, and new strides in
interconnecting systemns are being made regu-
larly.

The technology is flexible. Existing technol-
Ogy resources in a community are most often the
starting point for system development. Even
though cable systems now reach many commu-
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a sixth grade class interviewing the mayor of Binghamton, or as far away as students in classrooms in Austraha,
Alaska, South Africa, and England. Students on electronic field trips have contacted social activists, artists, authors,
historians, steel mill workers, and even a famous rock musician.

What is the benefit provided by el:ctronic field trips? Some teacher. have their doubts, commenting *. . . that
they were not prepared to spend an hour of their class time in order to prove the electronic wizardry of
telecommunications.™ Yet, a case study in which eight students spent several weeks preparing for their 1-hour
interview with a rock musician, suggests that with proper preparaticn, the students can benefit in many ways when
the outside world can be beamed in to them .’ Listen to Bob, a student generaily not particularly interested in school:

On Monday it was hard 10 pay attention during class. All I could think about was the interview . . . .But this

day was different. At the end of the day we got out ¢f class a little early and set up the equipment for the (conference)
call. Some of the teachers and even parents came to listen to the interview.

Bob and seven other students were about to meet with Paul Kantner, a musician and rock-anc-roll star who has
played with the Jefferson Airplane, the Jefferson Starship, and most recently a band known as KBC.

Although originally about 25 students expressed interest in participating in the interview, only those who were
serious enough to do a background research paper were selected. These eight students, a mixed group of aspiring
musicians, college-bound high achievers, and regular kids with no idea what their future may hold, threw themselves
inte the project with enthusiasm uncommon for teenagers. One described the interview:

We were all seated at this table; the school board members allowed us to use their meeting room. We had been
preparing for this interview with Kantner for over 2 weeks. When we started the interview I had my five questions
but we talked so long I had to think up six new ones. We talked over an hour and 15 minutes. I think Paul Kantner
would have talked longer. He was great because he really talked to us. He asked us questions and then listened to
our answers.

When asked about their preparation, the students noted proudly: “The research was really important because
it helped us ask intelligent questions.” The music teacher, the Telelearning Project coordinator, and the librarien
all worked closely with the students in the weeks prior to the actual interview. And, when the interview was over,
the siudents’ enthusiasm lived on. “Kantner spoke to us about things that were important to us.” *“We would like
to talk with another musician who has not made it big and corr pare the interviews.” *“My friends asked me about
my interview, even my parents asked.” It has made school really special for these few weeks. I still get excited when
1 think about it.” They had only one regret: . . . ¢ven our local paper hardly reported what happened. If this had
been a local football game they would have given it two columns of reporting. We hardly got mentioned.”

These students were justifiably proud of the work they had done to make the electronic field trip a success.
Like the football players who get the press coverage, they tco had worked hard to win their goal. In the process,
they had lcamed planning skills, how 0 organize their thoughts both on paper and on their feet, found out about
a career to which some espire, and learned to work as a team. As the researcher noted: “While the actual interview
was a little like a familiar telephone conference call, the result was nothing like a casual conversation with a friend.”

4patrick Galvin, Telelearning and Audiographics Four Case Studies (Ithaca, NY. Cornell Unyversity, June 1987), p 11.
5The following section and quotes are all taken from ibid.

nities and the telephone network 1s ubiquitous,
few classrooms have the basic wiring required
to take advantage of this telecommunications
base. And while satellites can reach locations
thousands of miles apar, less than 10 percent of
all school districts have the equipment to receive
programming.

The schools’ desire for technology resources
comes at an opportune time. Educational re-
quirements for infrastructure coincide with a

b
[

growing demand for telecommunications capa-
bility and services coming from all sectors of
society. Education needs that parallel the
needs of business, government, and health
care providers create an opportunity to share
costs. Even more important, this paralleling
of needs has stimulated an active market-
place for hardware and services that has
brought industry and the private sector to the
door of the education communrity. The capa-
bility of the technology, and its special ability to
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Photo crecit: ATAT Photofiie
Our telecommunications links have come a long way from the era of the horse and buggy.
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link groups of users, is creating many commer-
cial activities and broadening markets in which
education is a key player.

EFFECTIVENESS

In most instances, distance learning ap-
pears to be as effective as on-site, face-to-face
instruction in the classroom. Extensive re-
search indicates that distance learning is equally
effective in applications for adult learners in
nontraditional programs and for training of
professionals in business, industry, and the
military.!? Distance leamning has proven to be a
powerful delivery system for many subjects and
through many media. Although the evidence is
incomplete in K-12 education, studies point to
the need for competent teachers, valid instruc-
tional models, and appropriate institutional
support. The recent development of distance
learning in K-12 settings means that much must
be learned about instructional design, teaching
techniques, and various kinds of interaction that
affect learner outcomes. Current distancc learn-
ing efforts offer a rich source of data to be
mined.

Distance learning affects the educational
process in a number of ways. Students report
having to take greater responsibility for their
learning and that their experience helps them
make the transition to higher education. Stu-
dents also report that they benefit from exposure
to a greater range of ideas, peers, and teachers
made possible by the expanded educational
community. At the same time, however, stu-
dents report that distance leaming is harder.
When the distance learning group is large,
students complain about difficulties in raising
questions and obtaining help during class time.

Whether distance learning works equally well
for all students is yet to be determined. Most
applications to date have been v ith academi-
cally advanced high school students and inde-
pendent adult learners—those who already pos-

sess strong study skills, high motivation, and
discipline. Whether the medium of distance
learning works as well with young or academi-
cally weak students—and under what condi-
tions—needs further study.

Adult distance education is cost-effective
when compared to traditional :nethods of in-
structional delivery, saving on travel and em-
ployee time. Experienccs in adult learning and
business and military applications have implica-
tions for teacher training and staff development.
Few studies have examined cost-effectiveness
of K-12 projects. Where traditional instruction
is simply not available, comparisons of cost-
effectiveness of distance education and tradi-
tional delivery are moot.

Many States and localities have plans to
implement systems in the near future. The next
S years thus present a critical window of
opportunity, while investment decisions are
being made, for evaluation of and experimen-
tation on distance education in K-12 settings.
Research on technology-mediated learning and
interactivity, instru<tional design and innova-
tive approaches, and applications of cognitive
theory represent good investments for the Fed-
eral Government ir. order to meet the lonz-term
needs of the field. Evaluation would be most
usefully concentra‘ed on practical questions
about educational quality, such as what are the
learner outcomes of various teaching techniques
and technology models.

THE ROLE OF TEACHERS

The critical role of teachers in effective
learning means that all must have training,
preparation, and institutional support to
successfully teach with technology.!! Distance
learning has dual impacts on teachers: as a tool
for teaching and as a means to upgrade their own
skills and professional development. Few
teachers have had either teacher education or

10Sec Michael Moorc. Pennsylvania State University, “Effects of Distance Learning: A Summary of the Literature.”” OTA contractor report, May 1989
11See U.S. Congress. Office of Technology Assessment, Power On’ New Tools for Teachtng and Learning. OTA-SET-379 (Washington, DC. U §

Govemment Printing Office. September 1988). ch. S.

IToxt Provided by ERI

ERIC

T




12 o Linking for Learning: A New Course for Education

3

Photo credit: Apple Cl of Te . Cupertino, CA

Students look up information in a database and share their work with others on the electronic network, developing skills in
communication and cooperation as they conduct their research These activities spark self-rehance and excitement for leaming.

field experiences that enahle them to be
effective distant teachers or successfully use
technology in their own classroom.

Although it is the technology that removes
barriers and expands opportunities for learning,
it is the teacher who teaches. In distance
learning, teachers find that they are required to
change their method of teaching and give more
attention to advanced preparation, student inter-
action, visual materials, activities for independ-
ent study, and followup activities. Many dis-
tance education teachers report that the experi-
ence has improved their teaching skills. It has
forced them to become more organized and has
challenged them to become innovators.

Teachers who work with other colleagues via
distance leaining systems are finding opportuni-
ties for new relationships: sharing parts of a

ERIC
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course, team teaching, and learning from master
teachers. The technology itself could be a
mechanism for boosting the professionalism of
teachers, by fostering access to experts and
making high-quality training and professional
development available to teachers wherever
they are located. It can also aid in the process of
learning how to be a teacher (see box 1-C).

Teacher concerns about being replaced by
technology must be taken into consideration in
planning distance learning efforts. Teachers are
concerned about the quality of instruction and
the need for interaction with students. Involving
teachers and the teacher unions early in the
process can help to allay these fears when
teachers see the opportunities created by dis-
tance learning. Teacher input not only shapes
development, it assures long-term support.

el
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Box 1-C—Teacher-LINK: An Electronic Network for Prospective Teachers'
_~The Curry School of Education at the University of Virginia created Teacher-LINK, an elecuonic bulletin
melhkmdemmmsm the field with their university professors. The system is supported by a $1

- salllion equipment grant from IBM, $15,000 in conferencing sofcware donated by Metasystems Design Group, and
& gt from the Centel telophone company to defray purt of the cost of installing phone lines in teachers’
mummhﬂemwwmml systems.

o ;,eWmﬁmmwmﬂnnuwmkwhmmeyenmdwamwmlofﬁdwmmﬂdwnmm

cutricylit Sdens. with others. It is hoped that “..

‘Wm
' mmmmmmﬁu

‘sl

other non-icatructional sessions ¢

by a Jocal telephone call.

1Bt
personal communication. July 1989,

3bid., p. 16.
41bid., p. 9.

. "ty eachenge Sesson plans with advirers, obtain support

mmammm They can communicate with professors, classmates, professors at other

‘aducation, and classroom teache’s. At the university, students access the communication system through
public compaters in the education building and in their dormitories. During the teaching internship,
from peers during difficult periods, and share teaching and
. by graduation, they will use the network as fluently as the
Wﬂmmﬁrstgemnmofmchersmmdmusemexmxdedwademnccmnmumtyasm

“Bicwsse | bave different saudeats, in different schools, teaching at different times, it is not easy to set up an
schedule by using the selephone. The electronic miail system has made the task of scheduling,
vuym.’!cnooudhm:mm)chsavmonsandalsoschedulemundmmdqumscm”wnbha.w

About 80.seachers and 40 student teachers in 2 local school systems are now linked on the system. By 1990,
_nnCmysaoolexpemmhnhnﬂnstudenmachersmmcsevenpamcnpanngschooldnsmcts Future plans call
for 3 computer network between the University of Virginia and local schools across the State that can be accessed

Dowdy, University of Ilinois, Urbana, “Computer Networks in Elementary and Secondary Education” (NTIS order number PB
88-194 67S/AS), OTA comtractor report, October 1987, Also James Cooper, dean, Curry School of Education, University of Virginia.

2Mauch of shis discussion comes from Glen Bull et al., “The Electronic Academical Village.” Sournal of Teacher Education, in press.

STATE ROLES AND
CHALLENGES

States are key players in distance educa-
tion. States are important because they set policy
that shapes what is taught, who can teach, and
what students learn. States provide funding and
they also regulate telecommunications. I some
cases, they develop statewide networks. Plan-
ning for the Iowa telecommunications network
illustrates the importance cf State leadership and
support (see box 1-D).

State responsibility for teacher certification,
curriculum, and evaluation brings States di-
rectly into the development of distance educa-
tion—oparticularly efforts that cross local district
boundaries. Once efforts cross Statc boundaries,
differences in State requirements and guidelines

Fo sy

can present barriers to development—or oppor-
tunities for flexible new arrangements. States
and local districts that want to use out-of-State
resources have had to bend the rules or adopt
interim policies, and have in some cases been
thwarted.

Increasing the utility of distance educa-
tion, accessing a wider range of instructional
resources, and developing creative solutions
to meet educational needs will require a
reexamination of State policies, rules, and
regulations that were written in the context of
traditional educational settings. States may
need to revise their definitions of classroom
location and course credit, instructional roles,
and funding formulas. Equally important, States
may want to develop new standaids and criteria
for certification of teachers and evaluation of
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B0x 1-D—~An Information Highway for Iowa!

More and more States are recognizing that telecommunications systems are the highways of the 21st century.
A good telecommunications system can make rural Jowa a logical choice for & business location or expansion. It
cmn also help our achools prepare students to compete in a world economy.?

Iowa had a head starz in educational telecommunications because of the pioneer efforts undertaken in the 1970s
by Kirkwood Community College to reach beyond their local campus and provide courses to students in outlying
communities. In the process of expanding its services to a broader audience of students, Kirkwood established
relationships with other colleges, secondary schools, business, industry, labor, and the telecommunications
industry. These partmerships were a key to Kirkwood’s success.

Over the last decade, other community colleges, universities, and secondary schools in the State followed
Kirkwood's lead and bailt or planned educational wlecommunications systems of their own. By 1986, the Iowa
General Assembly decided that statewide direction was needed. A goal was established to extend what was offered
in better served portions of the State to those not reached by the community college or university system, and to
extend educational links to clementary and secondary schools. Planning began in December of 1986; 8 months later
a formal report outlining the lowa Educational Telecommunications Plan was presented to the legislature.

The first step was to meet with educators at all levels across the State. At these meetings top officials of the
State universities, the community colleges, the area education agencies, school districts, and businesses discussed
their separate and common conccrns and identified regional resources that could contribute to the system. In order
to provide a common definition, a manual was prepared to give the organizations involved a better understanding
of the technology systems available. These meetings caused potential users to look beyond their immediate needs
and helped solidify support for a statewide telecommunications system.

Organization was the next concern. Berause of their extensive community contacts, the 15 area community
college districts were chosen as hubs for the system. The community colleges created a planning framework
integrating educations! telecommunications in their mission statements and confirming their willingness to become
coordinators for their geographic area. Each of the other educational organizations in their regions were consulted
10 assure that they were comfortable with the community colleges’coordinating role.

One institution at the State level was needed to coordinate the entire system. Because it already had statutory
responsibility for telecommunications, Iowa Public Television (IPTV) was considered the most viable organization
to provide that coordination. A Narrowcast Advisory Committee that includes IPTV, representatives of the 15 area
groups, and all other users was formed. The committee serves as a place where differences among users are aired,
problems are resolved, and operational procedures and fees for the use of the system are set.

Local involvement in the planning process was high, fostered by town meetings to explain what was being
planned and ways it could serve the ccmmunity. TP :se grass roots discussions encouraged a spirit of cooperation
critical to the success of the project.

After all portions of the State wers surveyed, a Request for Proposal (RFP) was sent out for bids on a statewide
system with the capability of communicating on a local, statewide, regional, national, and international basis. The
system called for the use of multiple technologies including microwave, Instructional Television Fixed Service
(ITFS), fiber optics, and satellite. The RFP resulted in an award for the fiber optic portion of the system for $60
million; $20 miilion for the backbone system and $40 miillion for telelinks to the other sites—links consisting of
microwave, ITFS, and cable systems. However, a recent challenge to the RFP and contract award was successful
and, as a result, the RFP is being revised and the contracting process will be recompeted.

In the meantime, the legislature has awarded $50 million to fund the plan, and negotiations are expected to
move forward. The Governor has made the educational telecommunications plan a linchpin to Iowa's economic
growth.

IMuch of thi: discussion comes from Larry G. Patten, “Future Technologies,” OTA contractor report, May 1989; and OTA site visit,
March 1989.

ITerry Branstad, Governor of lowa, “Condition of the State,” speech delivered to 73rd General Assembly. Jan. 10, 1989.
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students to assure that the quality of educat.cnai
services is maintained or improved through the
use of these resources.

In many States, impetus for distance educa-
tion is coming from the State legislature, the
Govemor, the higher education commission, or
the State education agency. In practice, the locus
of control over distance education varies from
State to State, and responsibility for educational
telecommunications may reside within the State
education agency or outside it. Educational
leadership will be a critical factor for plan-
ning efforts that draw together public and
private sector interests, use resources effi-
ciently, and meet a broad base of educational
needs. Interagency cooperation, shared cost
arrangements, and connections between secon-
dary and higher education are benefits of
statewide efforts.

Telecommunications regulations that are
most critical at the State level were not devel-
oped for distance learning. For example, State
regulators control the pricing of telephone
services as well as the development of the local
telephone infrastructure. If States are concerned
about effective use of telecommunications re-
sources in distance learning, regulations and
policy will need to be revisited.

FEDERAL ROLES AND
REGUIATIONS

Though important, the Federal role in funding
distance education has been modest and has
come from several diverse programs, most of
which were not targeted to distance learning in
K-12 education. Growth of distance education
can be expected to continue for some time
without increased Federal involvement. A com-
mitment to a major development, however,
such as a national telecommunications infra-
structure for distance learning, will require a
change in the Federal role.

Federal funding for the Star Schools Program
has accelerated the growth of distance education

I IR
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Photo credit: South Caroline Educational Televislon

This school, a site for the Federal Star Schools grant to the
Satellite Educational Resources Consortium (SERC}.
offers Russian to its students.

in the United States through direct purchasing
power as well as the familiar leveraging power
of Federal money. Star Schools funded the
development of four multistate, public/private
partnerships for distance education, establishing
one new network and greatly expanding three
others. The Star Schools legislation, and the
national attention it gave to distance education,
served as a catalyst for planning and develop-
ment beyond the projects that were funded in the
first round. This groundswell of interest, en-
hanced by 2 subsequent years of planning and
experience should manifest itself in an even
greater interest in the second round of Star
Schools funding. A total of $100 million was
originally authorized over a 5-year period;
approximately $67 million remains after the
first 2-year cycle of grants.

Several Federal programs provide funds for
distance learning hardware. The Public Tele-
communications Facilities Program at the Na-
tional Telecommunicatiors and Infcrmation
Administration, established in 1962, has funded
the purchase of equipment used in distance
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Box 1-E—The Jason Project!

Last May, a quarter of a million students in grades 4 to 12 explored the floor of the Mediterranean Sea as
participants, in the Jason Project. Their guide was Dr. Robert Ballard, discoverer of the sunken Titanic and marine
geologist at the Woods Hole Oceanographic Institute. Ballard conceived of this project as a way to expose students
to the actual process of scientific discovery, igniting their interest in science as an exciting career. As the
remote-controlled robot vessel, the JASON, skimmed along the floor of the Mediterranean, its cameras sent live
video images via a fiber optic cable link to the mother ship. (See figure 1-1.) Ballard and the other scientists on the
ship recorded and interpreted for the students the archeological artificts and oceanographic wonders being seen for
the first ime. These live images were sent by international satellite to an Earth station in Atlanta for transmission
to science museums in the United States and Canada. Each of the 12 science museums in the Jason network had
a command center mock-up replicating the shipboard command center. The student undersea explorers had studied
a specially developed curriculum in science, social science, and history prior to attending the museum event. Each
class expedition lasted 1 hour and included taped hackground materials, as-it-happens viewing of the scientists and
the marine environment they were exploring, and question-and-answer sessions with Dr. Ballard and the crew.

The Jason Project is a partnership among many sectors. Woods Hole Oceanographic Institution, a private
nonprofit marine research facility, is the coordinating organization for the project, and also is responsible for the
7-year development of the ARGO/JASON vehicles (funded by ©*  Office of Naval Research). Electronic Data
Systems provided the communications technology, equipment management, and staging at each museum site, as
well as substantial funding contributions. The Quest Group, Ltd., a group of private individuals highly supportive
of deep-sea exploration, is underwriting part of the project costs. Turner Broadcasting coordinated the live and
preproduced portions of programming at a reduced fee. The National Geographic Society. producers of a film on
the project, coordinated the involvement of the 12 museum sites aivund the country. National Science Foundation
funding went to the National Science Teachers Association, which wrote the science curriculum for the project, with
help from the National Council for the Social Studies. The total project budg=t was about $7 million, approximately
three-quarters of which was four equipment and curriculum development, start-up costs that would not require
support in future years. All parties are committed to doing the Jason Project again next year, using Lake Champlain
and Lake Ontario as the sites for exploration.

The Jason Project is inspired by the advanced technology for seafloor exploration found in the ARGO and
JASON systems developed by the Wocds Hole Oceanographic Institution. The ARGO s sstem, used to locate the
wreck of the Titanic in 1985, is a series of television cameras and sonars that transmit both wide angle and close-up
shots of the ocean bottom while maneuvering in the ocean. The JASON is a remotely operated vehicle that can
negotiate the seafloor, retrieve samples, and do the basic reconnaissance needed prior to manned exploration.
Together, the ARGO/JASON technologies represent a significant improvement in the speed with which
oceanographers can explore the decpest parts of the ocean. Aiso, advancements in fiber optic technology allow four
high-quality television images to be tiansmitted from .\P.O/JASON to the surface ship via a 4,000-meter cable.

The curriculum developed for the Jason Project takes advantage of the many educational opportunities
provided by such a unique and advanced scientific effort. The science of oceanography is addressed, as well as other
topics surrounding such exploration that fall under the physical sciences, biology, history, and geography. In
addition, the Jason curriculum includes lessons on the telecommunications technology used to bring the pictures
to the st. dents. and the robotics needed to build and operate the ARGO/JASON exploration vehicles. Short lessons
in mythology and creative writing connect the myths of Jason and the Argonauts to the current effort.

The Jason Project is a provocative vision of the future of distance learning. To date, most distance learning
projects have aitempted to replicate as closely as possible the existing classroom model of face-to-face instruction.
In this traditional view, transmitting the image and voice of the teacher from a remote location into the classroom
is seen as a necessary evil, a second choice. This view assumes that it is always better to interact with students
face-to-face, rather than through a limited medium like television. Body language, the dynamism of a great teacher,
puzzled faces, boredom-—all of these eiements of classroom management are perceived as compromised in distance
leaming.

In projects like Jason, however, the traditional classroom setting is reversed: instead of the teacher coming to
the students, the students are electronically transported to a new site where teaching can occur. And rather than the
media being a compromise. it now makes possible experiences previously out of the reach of students, and, for that
matter, out of the reach of most adults as well. Distance learning technologies . . .‘can be used to approximate
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resources is an expensive and often improbable notion.

10TA site visit and interviews, May 1989,

Information Age.” OTA contractor report, May 1989.

experiments or experiences that are too dangerous, expensive or otherwise impractical in real life, such as flight
simulation, working with radioactive materials, or a trip to a foreign country. "2 Field trips, a standard academic
outreach experience, are transformed in two different ways. First, in experiences like Jason, traditional field trips
to the local museum can be greatly enriched by remote explorations of deserts, ocean bottoms, and tropical
rainforests. Secondly, electronic field trips beamed directly into schools that have satellite receivers (a possibility
being explored for subsequent Jason experiences) can substitute for traditional field trips. This can be especially
important to isolated schools where a traditional fieid trip to locations with significant cultural and museum

The Jason Project seeks to combine the power and reach of the media with the experience of live,
see-it-as-it-happens scientific research. Such experiences, built into a valid pedagogical framework, have the
potential to broaden and invigorate the educational expetience for children.

2)a90n Ohler, University of Alaska Southeast, "Distance Education and the Transformauon of Schooling: Living and Leaming in the

Figure 1-1—The Jason Transmission System
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Meet JASON., the remotely operated robot vehicle that
travels along the seafloor. sending pictures and data to
scientists and sturddents shanng in this ive undersea
exploration

As JASON travels on the seafioor. it sends video images wia fiber optic cable to the
ARGO control vehicle on to the ship Star Hercules, research base for the
expedition. An uplink <ends the images and live commentary to an intemational
satellite, which retays them to the broadcasting station in Atlanta, GA for addition
of prerecorded sequences From Atlanta another uphnk sends the programming to
a domestic satellite, which sends signais to the 12 participating science museums
in the United States and Canada, where students watch the whole process delayed

only by seconds
SOURCE Wational Science Teachers Association, JASON Curriculum, 1989
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learning efforts.!> The Rural Electrification
Administration has provided loans for efforts
with educational components to rural telephone
cuoperatives in Minnesotz, ine Oklahoma Pan-
handle, and the Papagos Indian reservation,
among others. Title III of the Higher Education
Act has supported part of the University of
Maine’s telecommunications network. Another
area of Federal activity in distance learning is in
training and information dissemination. Dis-
tance delivery of training for both civilian and
military personnel has been usc 4 extensively for
a number of years.

Some Federal agencies use distanc: educa-
tion in executing their mission, while others
fund curriculum development specifically tar-
geted to remote learning environments, or
provide technical assistance for planning and
development. NASA'’s involvement with educa-
tional telecommunications began with launch of
the first communica‘ion satellites that were used
for education in 1974 and has continued with
many activities, including the transmittal of
images from vehicles in space, the teacher in
space program, and an ongoing videuconference
series for teachers.!®> The National Science
Foundation (NSF) provided support for science
curriculum development on the Jason Project
(see box 1-E) aud 1:umerous computer network
projects. The Department of Education Star
Schools projects spend 25 percent of their grants
on courses for rtudents and programs for
teachers. Several Federal education laboratories
provide information that is used by State and
local planning groups.

Federal and State telecommunications
policies, while promoting more industry
competition and choices for schools than in

the past, still limit the number and kind of
telecommunications services available for
distance education. The Federal Cecmmunica-
tions Commission (FCC) and Cable Act restric-
tions on the provision of video services by
telephone companies, for example, mean that
schools may have to bypass the loral phone
system, the most ubiquitous network in the
country, if they want to deliver interactive video
telecourses to students.

FCC also controls the availability of telecom-
munications channels through its licensing of
ITFS channe-s, microwave links, and satellite
launchig and uplinks. As transponder capacity
becomes scarce and channels are used up,
pressues for FCC regulation will likely in-
crease. Although the issue of set-asides for
education is not new, policies in a deregulated
system may need to be rethought.

‘Telecommunications pricing, unregulated for
many transmission systems, is too high for some
porential distance learning applications. This is
an area that could involve Federal or State
assistance, in the form of a special rate for
educational telecommunications.

POLICY ISSUES

Distance learning is a growing force in K-12
education in the United States. More and more
States are exploring the issue, and several have
committed to buildine ~vetem<. A number of
districts have also ‘:.:iated ehoris, working to
link schools in thair locality or reach out to
neighboring districts. Many efforts involve
schools, government, and the private sector.
Distance learning’s value to higher education
and industry, and the rapid expansion of those

12In 1988. the program funded nine special norbroadcast prorects at alevel of $2.25 million (12.5 percent of the Public Telecommunications Facilities
Program budget) These grants include funding for the purch: se o. cquipment for satellite uplinks, thiee ncw Instruciional Television Fixed Scrvices
(ITFS) systems. expansion of two ITFS systcms. and a microwave system: grantees include communmity colleges. umiversiies. a county office of

education. and community tclecommunications networks.

13The Nauonal Aeronautics and Space Admintstration esumates that 20,000 teachers from all 50 Si>tes viewed the November 1988 confercnce on
“Living 1 Space.” Wilham D. Nixon. Educational Affairs Division. Nauonal Aeronautics and Space Adm:mstrauon. “NASA Distance

Lcaming——Satellite Videoconferencing for Education,” unpublished document. } fay 17. 1989
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efforts, reinforces the continued interest in this
edu “tional delivery system. States, localities,
the Federal Government, and the private
sector all have roles to play in planning,
funding, and implementing distance educa-
tion. Future development will require in-
volvement of these sectors in four major
areas: telecommunications policy; research,
evaluation and dissemination; the teacher’s
role; and the infrastructure for distance
learning.

Issue 1: Telecommunications ’olicy

Telecommunications policies can be barriers
to implementation or they can expedite develop-
ment. They require immediate attention at the
national level.

Because communication technologies can
serve as educational tools, they have always
becn valued as educational resources.!* In
policy debates over radio spectrum allocation in
the 1920s, the value of radio for education was
devated, but the Federal Radio Commission
gave preference in spectrum allocation to com-
mercial radio providers. The debate over televi-
sion spectrum found a more organized and
aggressive education community, aware of the
special needs of education in a limited-resource
marketplace.!’ The debate resulted in the Public
Broadcasting Act of 1967, which reserved
channels for educational television. Since then,
‘he effect of telecommunications policy on
education has not been explicitly debated at
national levels even though the telecommunica-
tions industry has undergone a complete trans-
formation with the advent of new technologies
and changing governmental policies and regula-
tions.

In a deregulated telecommunications market-
place, education may be at a disadvantage.
However, education could prove to be a signifi-
cant market, as shown by the variety and number

ot service providers who have already entered
the field. For the promise of distance learning to
be realized, the education community must
make its requirements and needs known to the
telecommunications policymakers, and poli-
cymakers must ensure that these needs are
considered.

Telecommunications policies affect costs,
capacity, and types of services available to
distance education. Yet the Federal policy issues
in this arer.» have not been reviewed in light of
this fast-growing phenomenon. As Congress
confronts telecommunications issues in the
1990s, and sets the divection for the 2lst
century, it will be critical to review and shape
those policies to reflect the Nation’s educational
needs.

Issue 2: Research, Evaluation, and
Dissemination

With the dramatic preliferation of distance
learning projects in the last 5 years, many
questions regarding effectiveness, methodol-
ogy, and design have been raised. Many States
and local districts plan to implement systems in
the next few years. Research on distance learn-
ing would be a valuable investment for the
Federal Goverament. Evaluation that explores
learner outcomes based on various techniques
and technologies is needed by States and
schools, as they seek to match the right systems
to their specific needs. The Federal Government
can, through its traditional function as the funder
of research, contribute greatly to the quality and
effectiveness of distance education in this coun-
iry. Also, because the use of distance learning in
K-12 education is so new, many working
systems still need fine-tuning. This means
applying research and calling on the expertise
and technical assistance of those with experi-
ence. The Federal education laboratories already
serve dissemination and technical assistance

14y 8. Cong.ess, Office of Technology Assessment. Critical Connections Commumications ‘or the Future, OTA-CIT-407 (Washington, DC: U.S.

Government Printing Office. in press).

15The organizauon behind the educauon commumity's cfforts was the Fund for Adul Ediicstion, which ecured the reservauon of stations. the
activation of these stations. and the establishment of the Educauonal and R, dio Center Robert 3 Blakely. To {erve the P wiic Interest (Syracuse, NY:

Syracuse University Press, 1979). ch 4.
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functions for the States and school districts, and
could be well utilized. Many groups, including
State agencies, institutions of higher educat;.. 3,
and even private industry could serve as focal
points for sharing information, perhaps with
Federal leadership. Federal programs, such as
Star Schools, and agencies, such as NSF or
NASA, could convene meetings, working
groups, and teleconferences on distance learn-
ing for school administrators and teachers.

There are significant educational resources
owned by the Federal Government that might
apply to distanc- learning curricula and instruc-
tional effectiveness. It is difficult to gauge how
much of this material would be applicable to
K-12 education, because so little evaluation or
transfer is being done. The Department of
Education Training Technology Transfer Office
authorized in the Omnibus Trade Act of 1988
shourd generate momentum for this needed
effort.

Issue 3: The Teacher’s Role

Technologies for learning at a distance, while
reaching a small but growing number of teachers
today, will clearly affect the teaching force of
tomorrow. Some will teach on these systems,
others will use them to provide additional
resources in their classrooms, and many will
receive professional education and training over
them. Few will be unaffected.

Given the current focus on improving the
Nation’s schools, enhancing the quality of the
teaching force becomes more than a loca!
concern. Congress is now considering hc .
help prepare new teachers and encourage more
to enter the profession. Funding for teacher
preparation institutions could support training in
the use of distance learning technologies. Simi-
larly, distance learning technologies can be
powerful tools in the continuing professional
development of teachers, and couid be sup-
ported in an effort to upgrade the teacter work
force. And, as the technology base in sc5ools
and colleges across the country is expanded, the
concept of regional or national distance learning
programs for teachers, similar to the system now

ERIC
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in place for engineers, becomes more feasible.
Federal and State support for planning and
development could make this a reality.

Although States hold primary responsibility
for setting standards for those who teach within
their boundaries, distance learning raises issues
of concern to the Nation as a whole. As barriers
of place are removed, it is possible to think of
teachers as national resources. A democratic
country demands that every child has access to
excellent teachers. Just as television made
Sesame Street and Mr. Rogers’ Neighborhood
part of everybody’s community, today’s tech-
nologies make it possible for students to learn
from teachers across the United States. While
not advocating a national curriculum, the Fed-
eral Govemnment has supported the development
of curricular resources; similarly, there may be
ways of making teaching resources available
nationally.

If we look at teachers as one of our greatest
national resources, barriers of State regulation
and control may need to be reconsidered. The
National Board for Professional Certification
has already taken one step in suggesting that
there be national standards for teachers, beyond
the minimum licensure requirements of individ-
ual States. The Federal Government could play
a role in convening States, on a national or
regional basis, to assess their common needs and
resources. These meetings could take place over
distance learning systems. Federal support
could also fund demonstrations of alternative
entry and certification, compensation, and eval-

-. > sroroaches for teaching that cross State
lines.

Issue 4: The Infrastructure for
Distance Learning

Distance learning is a viable, effective ednca-
tional delivery mechanism to address important
student, teacher, and systemwide needs in this
time of educational reform. The number of local,
State, and multistate efforts already in place or
planned suggest that this resource is attractive
and accessible. Transmission technologies have
proven to b readily connectable; systems that
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are linked by cable can be connected to others
that are linked by fiber, microwave, or satellite.
Projects using one technology may face only
modest costs to connect to a different technol-
ogy. The growing infrastructure for distance
education is composed of many systems, with
varied administrative and technical characteris-
tics.

National leadership could expand distance
learning to those communities without re-
sources and extend the reach of installed sys-
tems. Two approaches can be taken. The first is
to build upon existing programs and structures,
allowing the system to grow in response to local
and Suate needs and experiences. This approach
would consist of specifying expenditures for
distance education in current Federal programs
and providing continued support for hardware
and software needed to interconnect systems.
The Star Schools Program, the Public Telecom-
munications Facilities Program, the Rural
Electrification’s telephone loan program, and
Ct apter 2 funds from the Department of Educa-
tion all contribute to the distanwc education
infrastructure. The last three programs would

e

have greater impact on distance education if
program priorities targeted funds for distance
education.

The second approach would be to commit to
a set of national goals for distance education and
to help with State and regicnal planning and
development. Once goals are set, funds could be
made directly available, thr¢ugh a grant pro-
gram, to actively encourage States and localities
to enter the system anc expand the infrastruc-
ture. This approach would net replace existing
systems; it would weave inem together more
quickly and thoroughly than would occur with-
out national leadership.

Together with planning and funding for
development, Federal commitments to icacher
preparation and training, research, and dissemi-
nation will also affect the speed of implementa-
tion and the quality of the national distance
learning effort. National leadership could bring
in all the players and encourage effective
collaboration between the public and private
sectors. Most importantly, national leadership
could focus investments toward the future,
ensuring that today’s distance learning efforts
carry our educational system into the 21st
century.
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Chapter 2

Distance Education in Today’s Classrooms

Distance education can be broadly defined as the
transmission of educational or instructional pro-
gramming to geographically dispersed individuals
and groups.! This form of instruction has evolved as
telecommunications and information technologies
have advanced. Correspondence courses, the earliest
form of distance education, began in the late 19th
century. As early as 1938, educators concerned with
the distant learner formed the International Council
for Correspondence Education.? Instructional televi-
sion (ITV) was a much-touted distance learning
model in the 1960s; although ITV fell far short of
early expectations, today’s telecourses and educa-
tional programs reach many learners in diverse
settings.

Today, distance education is flourishing in this
country and abroad. Large numbers of students in
higher education in the Soviet Union, East Germany,
and China are distant learners.3 Briti.n’s Open
University is a long-standing model for comprehen-
sive educational services delivered at a distance.

In the United States, at the adult level, distance
education has been embedded for many years in the
corporate, military, and university continuing edu-
cation sectors. The technological spur for the rapid
expansion of distance learning efforts in the past 5 to
10 years was the advent of video teleconferencing
technologies, which allowed two-way interaction. In
1987, there were over 40 generic delivery systems
that provided video conferencing to business, in
addition to the many private networks i place. The
National Technological University is a network
providing about 500 engineering post-graduate
courses from 24 major universities to over 100
workplaces.*

The widespread adoption of computers in schools
and the ability to connect them expanded oppor-
tunties for two-way interaction among distant loca-

tions. Recent technological advances, including
development of fiber optics, have expanded the
capabilities for two-way interaction even further.

The more important spur for the growth of
distance education in K-12 applications, however,
has been the needs of the education community
itself. Specific problems led to the trend, especially
shortages of fully qualified mathematics, science,
and foreign language teachers, increased standards
for high school graduation, more stringent admis-
sion requirements by colleges, and increased de-
mands for inservice training and professional devel-
opment. These challenges, combined with opportu-
nities presented by new information technologies,
caused educa‘ors and policymakers to look beyond
traditional approaches and consider distance educa-
tion.

In this study, distance learning is defined as
teaching-learning arrangements in which the
teacher and student are separated paysically; in
these applications, a portion or all of the learning
interactions occur in real time. Although distant
delivery of information via broadcast, computer data
links, and other means also provides important
resources for the classroom and valuable tools for
learning, they are not the principal focus of this
special report. This chapter describes the current
picture of K-12 distance education in the United
States and examines key issues for planning and
future development.

FINDINGS

¢ Providing courses for underserved or ad-
vanced students is the principal application of
distance learning for K-12 education. An
increasing number of efforts, however, include
modules and enrichment activities for classroom
instruction, and staff development and inservice

TEllen D. Wagner, “Instructional Design and Development: Contingency Management for Distance Educauon,” paper presented to The Amencan
Symposium on Research in Distance Education. July 24-27, 1988, p. 12. Thus broadly sketched definition serves as an appropnate departure pont for

this special report.

2In 1982. the International Council for Correspondence Education changed its name to the In:ernational Council for Distance Education, in
recognition of the varicty of media that serve education. Michael G. Moore, Pennsylvania SMate Un,versity, *Effects of Distance Learning. A Summary

of the Literature,” OTA contractor report, May 1989

3In China, almost 50 percent of postsecondary students use distance learning; in the Soviet Union, 30 percent; in East Germany, 25 percent. Ibid.,

p.7.
“Ibid., pp. 2-3.
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training for teachers and administrators. Despite
the explosive growth of distance learning in K-12
education, access to these resources varies nation-
wide.

Distunce ediication has brought new providers
into the education field. Business and higher
education, two groups with long track records
using distance learning, are now providing educa-
tional programming and services to the K-12
market. Schools are learning from the experiences
of other distance education users, engaging in
innovative partnerships, and choosing from a
range of technical and programming alternatives.

New coalitions across State and district bound-
aries, new networks of educators, and geographi-
cally dispersed schools receiving programming
from common providers exemplify changing
relationships in the education community. Educa-
tors involved in interactive instruction, computer
networking, and instructional television, although
developing separately, are coming together. Con-
nections now being established across geo-
graphic, instructional, and institutional
boundaries provide opportunities for collab-
oration and resource sharing among many
groups for the coming years.

Telecommunications and information technol-
ogies are increasingly flexible tools, providing
links to other resources for problem solving,
communication, and manipulation of data, and
enabling students and teachers to expand edu-
cational horizons. There is no single best model
of distance learning. The quality and effective-
ness of distance learning are determined by
instructional design and technique, the selection
of appropriate technologies, and the quality of
interaction afforded to learners.

Most K-12 distance learning activities for stu-
dents are video-based However, there are many
technological options for delivering education
over a distance, and the ability of the teacher
and students to see each other may not be a
necessary condition for effective distance

learning. Models of teaching strategies based on
computer applications, for example, are emerging
that may be equal to or more effective than
video-based instruction or traditional instruction.
Further research and experimentation with
innovative teaching strategies and technologies
is needed.

® Distance learning has proven effective in adult
learning and training settings. This suggests that
distance learning can be effective in the ele-
mentary and secondary schools, but research in
K-12 applications is limited. However, existing
research, project evaluations, and anecdotal
evidence strongly suggest that distance educa-
tion is an effective means for delivering in-
struction and educational resources to stu-
dents and teachers.

¢ Telecommunications systems that serve edu-
cation can also benefit the community at large,
and vice versa. New uses include the application
of information and educational resources for K-12
students, adults, senior citizens, local government
and organizations, and business. In rural areas
especially, telecommunications systems and
services are tied increasingly to economic
development and community survival.

SNAPSHOTS OF DISTANCE
LEARNING

The picture we have of distance education in
today’s classrooms is at best a s=ries of snapshots.
This is because efforts are new and continually
changing. The snapshots in this report are based on
the OTA 1988 survey of State technology activities,
other information provided by the National Gover-
nors’ Association and the Council of the Chief State
School Officers, seven case studies of distance
learning,® and OTA site visits and participation in
various conferences on distance learning. Additional
information on various projects was provided by
program offices in several Federal agencies, and by

$This survey was conducted as part of OTA s assessment on educational technology in elementary and secondary education See U.S. Congress.

Office of Technology Assessment. Power On’ New Tools for Teaching and Learmng, OTA-SET-379 (Washingion, DC U S Government Pnnting
Office, September 19b8).

SBruce Barker, Texas Tech University, “Distance Leamning Case Studies,” OTA contraclor report, May 1989

IToxt Provided by ERI

ERIC 34




Chapter 2—Distance Education in Today's Classrooms ® 27

a number of State education agencies.’” Finally, OTA
was contacted by various projects across the country
who shared information on their efforts.

There are several clear trends. Distance learning
is expanding. Until recently, few States or districts
had either projects or plans for distance education at
the K-12 level. Fewer than 10 States were investing
in distance learning in 1987; 1 year later two-thirds
of the States reported involvement.? Today, virtually
all States have an interest or effort in distance
education.” Within States, a growing number of
efforts involve local districts, regional education
service centers, nearby universities, and community
colleges. Student enrollment in distance education
courses provided on a local, regional, or national
basis has increased. (See table 2-1.) While a national
survey of representative school districts indicated
that an estimated 22 percent of school districts now
use distance learning, some 33 percent expect to be
using these resources by 199010

The second trend is more subtle. Distance learn-
ing is changing educational boundaries—
boundaries traditionally defined by location and
by inetitution. In the pooling oi" _tudents and
teachers, distance learning efforts reconfigure the
*“classroom.” No longer bound by the physical space,
classrooms extend to other students in the same
district, to other districts, to other States, or even
across national borders. When this happens, institu-
tional arrangements necessarily change. Thus, a high
school course in German may be taught by the local
high school teacker, the German teacher four dis-
tricts away, or a university professor.

The assortment of educational providers, institu-
tional arrangements, academic subjects, and tech-
nologies is striking. Boxes throughout this report
illuminate “.is diversity of efforts and interests. The
baiance of the chapter shows more snapshots, and
highlights many characteristics of current distance
education efforts.

Table 2-1—Growth In Selected Distance
Learning Projects Between 1983-89

Minnesota Distance Learning Projects
Earliest operating projects: 1983
Number of projects: 1983-84—1
1988-89—17
Number of courses: 1983-84—less than 10 courses offered
1988-89—139 courses offered
Number of students: 1983-84—information not available
1988-89—3,869 students
1983-84—4 districts
1988-89—107 distncts
Arts and Sciences Teleconferencing Service (ASTS)
Year begun: 1984; pilot program offered in fall of 1985
Number of courses. 1985-86—1 course offered
1988-89—7 courses offered
Number of students: 1985-86—333 students
1988-89—2,500 students
1985-86—50 districts in 2 States
1988-89—236 districts in 19 States
Staff development: 1985-86—video teaching workshops
offered
1988-89-—8 programs, each 2.5 hours

Number of sites:

Number of sites:

THiIN Network
Year begun: 1985
Number of coursas: 1985-86—14 courses offered
1988-89—25 courses offered
Number of students: 1985-86—350 students
1988-89—4,000 students
Number of sites: 1985-86—50 schools in 3 States

1988-89—780 schools in 32 States
Staif development: 1986-87—offered 400 hours of
programming yearly
1988-89—offered 400 hours of
programmirg yearly
Sateliite Telecommunications Educationai Programming
(STEP) network
Year begun: 1986
Number of courses: 1986-87—5 courses offered
1988-89—5 courses offered
Number of students: 1986-87—230 students
1988-89—855 s udents
1986-87—13 school districts in 1 State
1988-89—58 school districts in 8 States
Stafi development: 1988-89—offered 20 ditferent programs
1986-87—oftered 2 different programs
SOURCE Office of Technology Assessment. 1989, from data provided by
the projects "sted aly—e

Number of sites:

Where Has Distance Learning Taken Hold?

Impetus for K-12 distance learning has cor-:
primarily from the Nation’s rural schools. Shifting
economic and demographic patterns have left many

"Some States have completed extensive surveys and assessments of distance lcarming activities 1n K-12 uducalion, others have also prepared he
groundwork for either statewide or regional efforts that will begin in the near future See for example. Office of the Supenntendent of Public Instrucuion,
Report to the Legislature on Linking for Learming’ K-12 Edv: ‘atonal Telecommumications Plan (Olympia, WA: December 1988), Michigan State Board
of Education, Inventory of Instructio.al Telecommunications Systems in Michigan (Lansing, MI: March 1989), and Texas Education Agency. /988-2000

Long-Range Plan, r Technology (Austin, TX: December 1988).

SNational Governors' Association, Results in Education 1988 (Washington, DC: 1988).

9See ch. 5. Sec also State and local activites profiled in app A

19jcanne Hayes, Quality Education Data, Inc., personal communication, August 1989, from dat& collected in the QED 1989-90 Technology Trends
Survey, Quality Education Data, Inc., Microcomputer and Video Purchasing and Usage Plans. 1989-90 School Year (Denver, CO: 1989).
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small and rural schools with declining student
populations and even more limited financia! and
instructional resources. At the same time, States
have increased requirements for curriculum, gradua-
tion, and teacher training, and volleges and universi-
ties have toughened entrance requirements. Solu-
tions such as school consolidaiion or transporting
students or teachers have often been stretched to
their geographic limits; these approaches are also
disruptive and politically unpopular. The local
school is the heart of the community in most rural
areas. If the community is to thrive and grow, so too
must the school. Increusingly, small rural schools
have turned to distance leaming as a way of keeping
their local character while still offering students a
range of educational resources. (See chapter 5, box
5-C)

Mismatches between student needs and qualified
teachers are not limited to rural schools. Large urban
school districts also face problems hiring qualified
teachers in fields such as English as a second
language, special education, and advanced mathe-
matics and science. In addition, urban districts also
face problems regarding parental involvement,
cultural relations, and staff development and train-
ing. Suburban and urban districts are beginning to
look to distance learning to meet some of these
needs. Distance learning, once perceived as a
resource for the geographically isolated school, is
becoming a solution for overcoming other educa-
tional deflciencies.

Who Is Being Served?

Grades 9 to 12

Many students served by video-based distance
learning tuday are high school students taking
courses to fill graduation or college entrance requize-
ments that their schools cannot provide on site.
Many schools cannot afford to hire teachers for
calculus ¢ ' French if only five or six students will
take the class; other schools cannot convince teach-
ers qualified in these subjects to live in their part of
the country.

Gifted and Talented Students—A large portion
of the secondary school students receiving distance
instruction today are academically gifted and tal-
ented students—tuose whom teachers feel can
“handle” the unique circumstances of being taught
by a teacher outside the classroom. These students
are likely to be more self-motivated, and thus may
not even need to have an aduit in the classroom to
keep them on task. It has been assumed (although
empirical evidence is sparse) that distance learning
courses typically require more mature and motivated
students in order to be effective.!! Interaction with
the teacher is changed, and more responsibility is
placed on the learner. Those not committed may find
it difficult to keep up.

Underserved and Disadvantaged Students—The
Federai Star Schools Program requires that at least
30 percent of funding for projects serve education-
ally disadvantaged students and schools. This
commitment has spurred the growing trend for
distan~e learning systems to reach these popula-
tions. Some States receive an interactive distance
learning curniculum through the Star Schools Pro-
gram. (See box 2-A.) Other systems have long had
as a goal providing instruction to culturally isolated
or economically disadvantaged populations. Activi-
ties supported by the Bureau of Indian Affairs (BIA)
and by the State of Alaska, for example. reach
underserved populations on Native American reser-
vations and in remote Native Alaskan villages,
respectively. Although few homebound and physi-
cally handicapped students currently have access,
they are ideal candidates for interactive distance
education. Telecommunications learning opportuni-
ties could be extended to other groups of learners
who, for a variety of reasons, are educationally
disadvantaged or culturally or physically isolated.!?

Grades K to 8

Very young students have also begun to benefit
from distance learning technologies. In the lower
grades, classroom teachers often use enrichment
materials provided via telecommunications. Public
television stations have bee:: offering instructional

1Sce the section, “Is Distance Learing Effective?” later in ths chapter. Because distance learning has been used so effecuvely with adult learners,
and is only now being tested with learners who may not be self-motivated, many riuple assume that such maturty 1s necessary for a student if distance
learning 15 10 succeed, Little hard evidence for this conclusion exists: it is possible that as dsstance leamung is applied more to at-nisk students, and
instructional design is improved to overcome the barriers of geagraphy or culture inherent in the process. su.h instructional methods could be even more
beneficial for students who do not meet the characteristics of the adult learner. See A.W. Bates, “Television. Learning and Distance Education,” Journal

of Educational Technology. voi. 14, No. 3, 1988. pp. 213.225

12For discussion of the vanous kinds of isolation that distance learning can gvercome. sce Jason Ohler. University of Alaska Southeast. “"Distance
Education and the Transformation of Schooling' Living and Learming 1n the Information Age " OTA coniracior report, May 1989.
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Box 2-A—The Star Schools Program in Mississippi

Significant Federal resources, as well as some State and local resources, are flowing into Mississippi for
distance learning. Three of the four projects funded under the Federal Star Schools Program serve Mississippi. Two
universities, the State education agency, and the State educational television network are parters in the Star Schools
consortia. A total of 112 schools in the State will be served by the Star Schools grantees (Midlands Consortium,
TI-IN United Star Network, and Satellite Educational Resources Consortium—SERC) in 1989-90; another 50
schools will be added using second-year Star Schou!s funding. This interest in Mississippi is due, in part, to the
requirements of the Star Schools legislation that at least 50 percent of the funds serve Chapter 1-eligible s~hool
districts and the educationally underserved. All of Mississippi’s 152 school districts are Chapter 1-eligible.

The Midlands Consortium, through its Mississippi partner, the University of Mississippi, is concentrating
efforts in three areas: placing satellite downlinks and associated equipment in schools, training school personnel
in the use of the technology, and conducting research and evaluation. Sixty-five schools received downlinks through
ihe Consortium and 100 teacher/facilitators from these schools participated in training workshops in July 1989.
Three research projects on satellite-based distance education are in progress.!

One of the partners in the TI-IN Network, Mississippi State University, is producing teacher inservice courses
in mathematics and science, taking advantage of the university’s noted strength in science and engineering. In
addition, Mississippi teachers will be able to take courses or institutes in teaching junior high science, Earth
sciences, theory of equations, and physics that will be offered throughout the nationwide TI-IN Network during the
1989-90 school year. The Star Schools TI-IN funding also supported the installation of 33 satellite downlinks at
schools in the State; another 25 schools will receive equipment through the second-year grant.

SERC partners include the Mississippi State Department of Education and the Mississippi Authority for
Educational Television. SERC has placed satellite downlinks in 14 schools in Mississippi. SERC offered courses
to selected schools in the 1988-89 school year as a pilot test, and will offer expanded classes and staff development
in 1989-90.

Another factor in the Mississippi picture is the aggressive educational reform effort under way in the Stase.
Major components of that effort include full-day, statewide kindergarten, teacher aids for K-3 classes, and new
procedures for school accreditation, teacher certification, staff development, and teacher evaluation.2 Governor Ray
Mabus is expected to announce another package of educational reforms including a proposal for a statewide
Instructional Television Fixed Service system.

The State Department of Education plans to evaluate distance leamning outcomes. If proven effective, distance
delivery of classes may affectkey elements of the State refor- _¥orts. For example, the State has emphasized raising
standards for schools through performance-based accreditation reviews. This has created pressures to close many
small high schools that are unable to offer the full range of courses required by State reforms. If distance delivery
of classes proves effective, consolidation may not be needed.

The State Superintendent of Education’s office and the Star Scheols grantees solicited written commitments
for the term of the grants from all the local school boards with distance learning sites. Local commitment is crucial
for ensuring the survival of these projects. However, it is unclear whether all the Star School sites will be able to
fund distance learning once the Federal subsidies disappear.3

One of the primary objectives of the Star Schools legislaiion was to serve disadvantaged students like those
in Mississippi. Mississippi’s experience with Star Schools may demonstrate interactive distanc learning’s capacity
to offer important edicational opportunities to students from resource-poor homes and communities. It will be
important to follow the progress of these three different efforts, and to study the dynamics of Federal investments
in distance learning in a State with both a commitment to educational reform and significant educational
deficiencies.

1Robert A. Young, director, Office of Distance Learning, University of Mississippi, lesuimony before the Senate Subcommittee on
Bducation, Ants, and Humanities of the Committec on Labor and Human Resources, Apr. 27, 198Y.

20100 E. Ray, Special Assistant o the Governor, testimony before the Senate Subcor:mttee on Educanon, Arts, and Humanities of the
Committee on Laber and Human Resources, Apr. 27, 1989.

3pat Teske, Office of the State Superintendent of Education, Mississ' pi I sartment of Education, personal communication. August 1989.
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Phete credi: Pennayivania Telsteaching Project, Mansfieid, PA

Youthful offenders can receive high school courses
otherwise unavailable to them while incarcerated. This
young man in Pennsylvania's North Central Secure
Treatment Unit is taking a computer programming course
sent via audiographics from Danville High School.

television for many years for these students and
others.!3 3-2-1 Contact, The Voyage of the Mimi, and
The Big A are just three of the 11any products for the
K-8 audience broadcast or delivered by satellite by
Public Broadcasting Service (PBS)-member sta-
tions. Some providers offer special events such as
the Jason Project (see chapter 1, box 1-C), and
continuing video seminars by working scientists
who meet with students through the Talcott Moun-
tain Science Center program, On the Shoulders of
Giants. More and more activities are being directed
to these students.

Educators

In addition to student needs, local school districts
and States recognize the role of distance learning
technologies for staff development programs and
teacher inservice training. Oftcn, teachcrs and ad-
ministrators must travel hundreds of miles in order
to attend classes, seminars, and workshops. The
time, effort, and expense of travel limit opportunities
for professional interaction. Just as distance learning
offers a way to bring information, enrichment, and
instruction to students, so can the needs of educators
be served. In addition to video teleconferences,
computer networks and computer conferencing give
teachers and administrators a way to communicate
with colleagues and obtain course materials. One of
the largest of these is the Ag Ed Network, an
agricultural database service that links schools in 18
States, and gives teachers access to more than 1,200
lessons and projects. Teachers using this service
reach over 28,000 vocational-agricultural students
in all S50 States.!* Teachers in BIA schools receive
staff development programming through the Eastern
Navajo Agency Network.!$

Mary of the multistate video-based providers
have extended their inservice training and staff
development offerings dramatically in recent years.
(See again table 2-1.) The etfectiveness research on
distance learning has concentrated on adult learners
and training activities, and has shown that distance-
delivered education is usually as effective as face-to-
face instruction. Teachers and school personnel are
well suited to distance learning. (Chapter 4 discusses
in greater detail the uses of distance learning by and
for teachers.)

Community Members

Telecommunications systems that link elemen-
tary and secondary schools during the day can serve
other community members in the evenings and on
weekends. Other communities of learners are
reached through systems and programming provided
by or through universities and other educational
institutions (e.g., museums, libraries, and commu-
nity centers). In rural communities, especially, the

1The Public Broadcasting Service (PBS) and their member stations have been prov:ding instructional programmung for all grades since PBS ' founding

in 1969.

14'Online Database Aid to Vo-Ag Education.” TH E Journal. vol 16, No. S, December/January 1988/1989, p 38.

15The network is operated by the University of New Mexico’s Center for Technology and Education under a contract with the Bureau of Indian A ffairs
Paul Resta, director, Center for Technology and Education, University of New Mexico. personal communication, August 1989,

Q

RIC

Aruitoxt provided by Eic:

35

R




E

Chapter 2—Distance Education in Today's Classrooms ¢ 3]

development of advanced telecommunications and
information systems for both education and eco-
nomic development are helping rural areas remain
competitive with their more information-rich urban
counterparts.

Kirkwood Community College in lowa, besides
providing high school and college credit courses,
offers continuing education classes 2 evenings per
week, and training for business and industry. Pro-
gramming is determined by a local business advi-
sory committee. The Kirkwood network has also
been used for community service programs, such as
updates by area legislators on State and Federal
legislative issues, and information on crop diversifi-
cation and financial planning for farmers.!6

Some school districts and States have joined
resources with universities, government bodies, and
others when planning systems to share start-up and
installation costs. Maine is installing a two-way
video-based community college system utilizing the
State universities, extension sites, and all the State
high schools.!? Programming will originate from
university sites for secondary, undergraduate, con-
tinuing, and vocational education; learners will be
able to use the various downlink sites for multiple
types of course offerings. (See chapter 5, box 5-A.)

What Is Being Delivered?

Whole Courses

The primary use of video-based distance learning
technologies has been to provide courses not availa-
ble to schools duve to geographic isolation or other
limitations. Most of the need is in foreign languages,
mathematics and science, and humanities; table 2-2
lists some of the most frequently offered courses. !®

Many classes and enrichment activities are video-
taped, even if the students view the sessions live.
The opportunity to review complicated material and
ask further questions has proven valuable. The
videocassette recorder (VCR) is a familiar .echnol-
ogy to most teachers and is widely used in the

classroom. Although not part of the interactive
environment per se, the VCR is a critical and
ubiquitous element of technology in the class-
room. "

Partial Course Materials

Students also receive “‘modules™ or ‘“‘units” that
are integrated into the curriculum. For example,
distance learning modules supported under the
Technical Education Research Centers (TERC) Star
Schools project encourage students to collect and
analyze scientific data, and compare it with that
gathered by students across the country. Topics
include the study of radon, acid rain, and weather.
The Jason Project developed mathematics, science,
and social science curriculum for grades 4 to 12 to
accompany the live exploration of the Mediterra-
nean sea bottom. Partial course delivery is a
promising area for innovation in distance learning.
Reforms in science and mathematics education,
particularly, call for more experiences for students
with hands-on activities and cooperative leaming;
distance educauon may grow to meet these chal-
lenges.

Enrichment Materials

More and more students receive enrichment
activities delivered by distance education technolo-
gies. These activities are generally one-time-only
presentations designed to inform students (and
teachers) on a particular topic. Some are live and
interactive, although many schools tape such materi-
als to use at their convenience. In 1989, the Satellite
Educational Resources Consortium (SERC) offered
six science, technology and society seminars to over
18,000 high school students. Public television sta-
tions and independent producers generate a large
body of programs that are used as enrichment
materials. The Telelearning Project takes its stu-
dents on “electronic field trips,” telephone confer-
ence calls to outside authorities, or other classrooms.
(See chapter 1, box 1-B.)

6Rich Gross. dean of Telecommunications. Kirkwood Community College. “The Impact of Educational Telecommunications—Some Observations,”

unpublished document. May 1989, pp. 3-4.

UUniversity of Mamne at Augusta, Community College of Maine Newsletter, vol. 1. No. 1, March 1989

{8The emphasis noted in table 2-2 is reinforced by a survey of representative districts conducted by Quality Education Data In QED's survey of what
whole courses were being offered in video-based distance learning systems. foreign language courses ranked first. followed by mathematics. social
swdics, computer sciences, and science. When QED's more dctailed catcgonies are combined to match table 2-2’s breakdown. the figures are very

comparable. Quality Education Data, op. cit . footnote 10.

19Quality Education Data reports that there are 191,000 VCRs 1n clementary and secondary schools in the Uted States. or 2 4 per school. Quality
Education Data. Inc.. 1989-90 Catalog of Educarional Mailing Lists and Markeung Services (Denver, CO  1989)
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Table 2-2—Whole Courses Offered in the United States in 1988-89 by Selected Distance Learning Projects®

Foreign languages Mathematics and Political science Business and Vocationai
{119, science (110) Humanities (69) and history (19) gconomics {16) education (9) Social studies (8)
Spanish (38) Calculus (17) English (28) History (11) Accounting (8) Shorthand (7) Social studies (4)
French (26) Mathematics (12) Arvart history (7) Law (5) Economics (7) Electromics (1) Geography (2)
Geman (26) Psychology/ Composition (7) Government/ Sales/marketing (1)  Home economics (1)  American studies (1)
Latin (12) sociology (12) Literature (7) pohitics (3) Chinese culture (1)
Japanese (5) Science (11) Communications (4)
Greek (4) Physics (9) Humanities (4)
Russian (4) Computers (6) Education (3)
Chinese (3) Tngonomesry (6) Joumalism/media (3)
Htalian (1) Algebra (5) Theater arts (3)

Astronomy (4) Music (2)

Pre-calculus (4) Philosophy (1)

Statistics (4)

Chemustry (3)

Health (3)

Technology (3)

Geology (2)

Anatomy (1)

Biology (1)

Biomedics (1)

Anthropology (1)

Elementary analysis (1)

Entomology (1)

Fish and wildlite (1)

Marine science (1)

Physical science (1)

8 This table represents the total number of courses offered in the subject listed in the distance learning projects in Appendix A Note that these classes are not of equal size, each class could have
from 12 1o 1,200 students i it
© Numbers that appear In parenthests represent the total number of courses oHtered under a general subject heading

SOURCE. Office of Technology Assessment, 1989




E

Chapter .-—Distance Edv ation in Today's Classrooms ® 33

Training and Staff Development

Teachers and educators are using distance learn-
ing systems installed in their schools and districts for
seminars, college-level courses, workshops, and
certifir ation classes Some school districts have
made administrative and professional interaction the
primary focus of their systems. The Los Angeles
Educational Telecommunications Network (ETN),
run tv the Los Angeles County Office of Education,
broadcasts exclusively staff development activities
via satellite to most county schools. ETN has been
a leader in statewide staff development efforts,
which are critical to the curriculum reform effort in
California. (See chapter 4, box 4-C.) Although few
of the video-based systems are instal’ec primarily to
serve teachers and staff, almost all qu..kly see the
utility of this technology for professional develop-
ment. All the large providers have «tensive offer-
ings in staff development and ‘nservice training.

Student and Professional Communications

Students and teachers using telecommunications
technology can also reach outside information,
people, and resources on their own. Studenis tap into
databases, use homework hotlines, and participate in
electronic conferencing with their peers. More than
6,000 schools have the modems neces “ary to com-
municate using computers.? AT&T's Long Dis-
tance Learning etwork, in pilot projects, connects
students in grades 3 to 12 in “Learning Circles,”
where they can discuss and learn about specific
topics such as food, writing, and cultare. The main
thrust is to encourage students to work cooperatively
on specific projccts in key curriculum areas.2! Many
other projects expand the opportunities for student
communications with their peers. Videoconfer-
encing and computer networking linked students
from different countries in the Kids Interactive
Te’ecommunications Project by Satellite. (See box
2-B)

Teachers are using computer networks to increase
professicnal contact with their peers, exchange

curriculum materials and classroom ideas. and
access databases and information sources. Science
teachers in New Jersey are using telecommunica-
tions to share resources and support. Teachers attend
workshops every 6 weeks, and between workshops
they use electronic mail and computer conferences
to share curricular ideas and self-developed materi-
als such as laboratory exercises and activity sheets.?2

How Are Educational Materials
Being Delivered?

The primary use of wie distance learning technolo-
gies available today has been to replicate the
experience of face-to-face instruction. The charac-
teristics of traditional instruction retained are in-
struction in the present (live), and teacher-student
and student-student exchange (interaction). These
qualities distinguish this application of educatirnal
technology from previous attempts, particularly
educational television, where interactivity -¥as virtu-
ally impossible.

Live experiences can heighten the interest of
many students and sharpen the classroom activity by
demanding that teacher and student be ready when
programming begins. This demand »f timeliness can
also work as a disadvantage; for example, school
districts’ bell schedules often conflict. For program-
ming across districts, this can be a significant
sticking point.

Live V. "th Interaction

Interac\ing with the teleteacher is the key ingredi-
ent in recreating the traditional instructional model.
Whether live or delayed, interaction with the instruc-
tor is considcred by many as a necessary condition
for successful distance educaton.? In many of
today’s systems, interactivity oetween isacher and
students is accomplished via telephone. The video
image of the teacher is seen in the classroom, but the
teacher cannot see the students in the respective
classrooms; this arrangement is known as one-way
video and two-way audio. Many of the larger

200TA. op cit.. footnote S. p. 192, It 1s unclear. however, how many of these modems are being used by students or for uses other than the

administratve communication of data

21Margaret Riel, “Cooperative Learning Acioss Classrooms in Electronic Learuing Circles,” paper presented at the American Educational Research

Association Annual Meeting. San Francisco. CA. Mar 27-31, 1989

ZHoward Kimmel et al., “Computerized Collaboration. Taking Teachers Out of Isolauon.” Compunn ; Teacher, November 1987, vol 15.No 3. pp.

36-38.

23See, for example, the OTA caze studies of distance learning 1n Barker.op cit.. footnote 6 See also Waguer, op cit . footnote 1. Bennett H Berman,
International Center for Information Te~hnologtcs. Washington, DC. “*Matching the Distance Leamn:ng Medivr to the Message™”: and Desmond Keegan,
Kensington Park College, Adelaide. Australia, A Theory for Distance Education From Peteis 1o Peters,” papers presented at the American Symposium
on Research in Distance Education. Pennsylvama State University, July 24-27, 988
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Box 2-B—Kids Interactive Telecommunications Project by Satellite

The 1986 Chemobyl nuclear accident may have been just a story on the news for American students, but for
European young people living downwind of the disaster, it was a terrifying realizy that meant contaminated fields
and poisoned food. Many of these students remain skeptical about nuclear power. This is one of the lessons
Araerican eighth grade students leamed when they talked live via satellite with students in Karlsruhe, West
Germany. Thanks to a unique consortium involving public secondary schools, higher education, and private
industry, on June 1, 1989 students from three Massachusetts middle schcols met with their West German peers to
discuss ruclear power, toxic waste disposal, alternative energy sources, rock and roll, and other global issues.

The 90-minute teleconference was the product of months of work and cooperation between the American
schools, the University of Lowell, the Massachusetts Corpor- tion for Educational Telecommunications (MCET),
Massachusetts Educational Television, German educators, and the Digital Equipment Corp. (DEC). Together they
formed a coof erative intemational telecc amunications partnership, the Kids Interactive Telecommunications
Project by Satellite (KI'ES).

KITES was launched by a professor at the University of Lowell. Through MCET he approached the manager
of DEC’s corporate video network with a proposal: “Why not use installed corporate telecommunications capacity
to help kids explore important curricular content in a cross-cultural setting?"'! DEC agreed to make available its
two-way interaational network. DEC also loaxed VT100 terminals and computers to the students and teachers in
Lowell, Dracut, and Chelmsford schools, and to one of the German teachers, so they could ¢ mmunicate
electronically throughout the school year prior to the broadcast.

Staff from the University of Lowell’s College of Education worked with local teachers to develop curriculum
and to offer training in the use of two-way television. To prepare for the international videoconference, KITES
sponsored bi-weekly environmental science classes on the University’s Instructional Network, a fully interactive
two-way television facility that connects schools in seven towns to the four university campuses. The students wrote
to their German peers. The American schools also took field trips to each of the other schools. Project staff found
that the cultural stereotypes between the inner city, suburban, anc rural schools were just as large as the stereotypes
ber::aen American and West German students.2

The path from project startup to the June 1 teleconference was not a smooth one. The most serious problem
centered on the lack of resources for curriculum development and training. Although the in-kind value of DEC's
contribution, combined with personnel time from the university and other participating organizations, exceeded
$100,000, there were virtually no funds for teacher release time, materials, or consultant help. Support of this type
is critical for long-term success.

When the day o: .ne teleconference finally came, the serious moments were balanced with light ones. Students
on both sides of the Atlantic staried off a bit nervously, but quic) 1y relaxed when the American side played a rap
video, complete with a grafitti-ridden school yard setting and break dancing. The German group then pla*:24 a video
of their school’s rock band, while the American host, a local television meteorologist, danced with a student to the
universal language of rock. But serious discussion of issues dominated the teleconference, and the students’
preparation on the torics of energy and the environment was evident in their questions to one another. Students
leamed that polluticn problems are similar in both countries, citing tno many cars and airplanes, not enough
recycling, and pesti :ides as common problems. Still, when they took a straw vote for or against nuclear energy, the
American students voted about 90 percent in favor; the German majority voted against, reflecting Chernobyl's
impact.

Future videoconferences will explore other curriculum-related themes, expand the number of participating
school sites through Massachusetts Educational. Television facilities, and involve museums, libraries, and
community centers as well. KITES also hopes to create links with other Western European, Asian, Eastern Block,
and Third World nations. KITES's goal is to give students the tocls and knowledge they need to communica‘» in
the global community that they will inherit. '

1john LeBaron, coordinator and asscciate professor, Kids Interactive Telecommunications Project by Satellite. University of Lowell, MA,
personal communication, July 1989.

! 2David Singer, “Amencan and W. German Students Trade Ideas Live,” Minuteman, Bedford, MA, June 8, 1989, p. 9
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Photo creckt Hilary Levine, Beacon Commurncations Corp , Actors MA

Massachusetts students gather at Digital Equipment Corp.'s television studios 1o discuss global issues with their
counterparts in Germany

video-based providers are using this model, includ-
ing Satellite Telecomriunications Educational Pro-
gramming (STEP), Oklahoma State University, and
SERC.

Other systems add two-way video or graphics
interactivity to the almost universal two-way audio.
The Pennsylvania Teleteaching Project vses two-
way comrputer hookups along with two-way audio to
student-teach classes in North Dakota and other
States. This audiographics system is a less expensive

alternative to video-based distance learning, which
allows the teacher and student to converse through
the computer keyboards as well as on the telephone
line.

Two-way video, found usually in small, multidis-
trict systems, is the closest imitation of the tradi-
tional classroom that present technology allows. The
Shar-Ed Video Network, linking four school dis-
tricts in the Oklahoma Panhandle, is one example.
(See box 2-C.) Minnesota has a number of systems
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Box 2-C—~Panhandle Shar-Ed Video Network

The Oklahoma Panhandle, a remote, sparsely populated area that inspired John Steinbeck's novel, The Grapes
of Wrath, seems an unlikely site for a two-wav, full-motion, state-of-the-art fiber optic television network.
Nevrtheless, this area, once describd 25 “no man's lax  illustrates how distance learning technologies can assist
thase schools most in need of resources, through cooperative efforts of local businesses and schools. The system
allows districts to share teachers electronically and expand high school credit course offerings, provide inservice
training to teachers, hold administrative meetings, and provide community education programs for local residents.

Located in the eastern end of the Panhandle, Beaver County includes four school districts that serve students
spread over long distances. The Bzaver School District has 519 K- 2 students coming from a 425-square-mile area;
Forgan has 191 students across 397 suare-mi'es; Balko has 159 students across 3 )5 square-miles; and Turpin has
420 students within a 303-square-mile area. The educations. problems faced by Beaver County schools are typiral
of small, isolated school districts. It is almost impossible to offer advanced courses and specialized subjects on a
regular basis. In the past, these kinds of courses, if offered at all, were provided in alternatc years. In addition, low
student enrollment made it prohibitively expensive for each school to employ a full-time certified instructor, even
if one could be found. Attemplts to fill the need with “circuit riding” or traveling teachers were not succeeding. Yet
because of increased high school graduation requirements, higher college entrance requirements, demands for
courses for gifted students, and >eeds to improve staff development, the superintendents agreed that new solutions
were necessary. As the Forgan school superintendent explained: “Each of the districts in the area has a limited
number of teachers and u rather restrictive cwricula, and not enough State monies to rectify either of these two
shortcomings. We had to look for new alternatives and for outside funding to help us.™

Four years ago, Beaver County superintendents and school board members leained about distance learning
projects in Wisconsin and Minnesota. They visited projects and hired consultants to analyze site and technical
requirements, examine alternatives, and plan the system. The four districts, with support from the State Director of
Rural Education, agreed to seek external funding for a two-way full-motion interactive television system for sharing
instruction among their scliools. They established the Panhandle Shar-Ed Video Metwork Cooperative, a partnership
teiween the four school Gistricts and Panhandle Telecommunications Systems, Inc., a subsidiary of Panhandle
Telephone Cooperative Inc. (PTCI). PTCI is a co-op owned by 4,200 individuals in the three-county Panhandle
region. According to Ron Stresker of PTCI, the Network is an important factor in keeping the schools open and in
assuring the economic viabilir of the region.

These schools provide education to the children of our members. If any of the schools closed. we knew that
PTCI would realize a loss in additional customers. Sn it was 1n our best interest to see that this did not occur. If
any of the schools were to close then our communities would die. We wanted to keep the se commumities alive and
this factor beiped expedite our desire to participate in a joint project.2

To build their distunce learning system, the four superintendents sought outside funding. Grants from the
Oklanoma Board of Education, the State legisiature, and the Oklahoma Department of Education (Office of Rural
Education) totaled $190,000. Two Oklahon:a foundations contributed $75,000 each. These funds ($340,000)
cover<d startup costs: installation of four-strand and eight-strand fiber optic cable between the four schools, the
telecomtaunications hookurs, and studio classroom equipment (can eras, television monitors, microphones, VCRs,
and facsimile machines). They ai..o covered costs of a 5-year lease of the fiber optic lines that are owned and operated
by PTCI. Districts covered other remodeling costs, including the installation of observation booths so that students
and teachers would not be disturbed by the onslaughi of visitors expected. {Continued on next page.)

!Doug Rundle, superintendent, Forgan School District. personal communicat:on. in Bruce Barker. Texas Tech Unmiversity. “Distance
Leaming Case Studies,” OTA contractor report, June 1989

2Rou Strecker. admicustr tor, Panhandle Telephone Cooperative. Inc . personal communication. in Barker. op cit. footnote 1

that serve four to scven districts each with two-way Live With Limited or No Interaction

video and audio. The capability to transmit signals

from any of the sites in the system makes it possible Matenals that are broadcast or transmitted live.
to originate programming from any local site. In precomunantly instructional programs on public
many of the Minnesota projects ihis is the case; each television stations. are often recorded by teachers or
of the schools offers one class a day to student, schools for previewing before use 1n the classroom.
throughout the system. Public broaicasung stations aie a ubiquitous. expe-
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In its first year (1988-89). the Shar-Ed Network offered four courses among the schools: Art History. Spanish,
Advanced Placement English. and Accounting II (see figure 2-1). While many miles apart, cl=sses operated as 1f
students were side by side: the teacher and students in all sites could see and hear each other simultaneously. No
class exceeded a total of 20 students, and each receiving class had a classroom facilitator appointed by the principal
who served as proctor. Television teachurs were given one additional preparation period. A S-percent salary bonus
is under consideration. Administrators, teachers. and students have been very positive about distancc learning.
Student achievement in courses has been high. and there have becn other benefits as well.

Three years in the making, the Shar-Ed Network offers a way to expand resources for the districts yet maintain
local control of curriculum. assure high-quality instruction, and keep the local school/community identity intact.
The greatest tribute to the cooperative approach to the project is the fact that the four school districts have agreed
on a common bell schedule to alleviate scheduling problems for the interactive video classses.

Future plans call for expanding the network to link the other eight school districts in the Panhandle and to

connect Panhandle State University. With the addition of the university, college credit courses and other educational
services will be offered for students, teachers. and merabers of the community.

rnienced source o1 nstructional materials tor K-12
classes

Some of the distance learmng systems have large

classes or limited time for guestions. which results Figure 2-1—Panhandle Shar-Ed Video Network

in limited interactvity between students and teacher o B
during the class tme Many of these providers offer E] ;
“office hour<” when students can call for help. or |

tutor tme with the on-site teacher
Computer Networks .

Although computer conferences are hve events.
much of the actuvity on computer networks 18y on a
delayed basis Computer networks are being used 1n
innovative ways for both student and teacher activi- Forgan
ues. To encourage a class of writing-resistant
seventh graders. a teacher paired her class with a Tupn M
class of fourth graders in another school The classes - m Boaeos
exchanged letters. and the big brother/sister relation- v
shups worked to encourage wniting by the seventh
graders.” In a com growing contest between cle- Ve Iy
mentary scnool students in the United States and M o Fnty
Canada. data on the height of the corn plants were
sent through the network every 3 days Students also
used the network to ask scientists about farming Schools in the Shar Ed fiber optic retwork send and receve

5 courses. broadening the curriculum available . all students in
strategies and to share results with these experts ° Beaver County
The Interacuve Computer Simulations developed by
the Umversity of Michigan School of Education
uses telecommunicatons to study public affairs.
such as the Arab-Israeli conflict The university and
school facilitators guide the students through the
month-long conflict simulation Students at the sites
send private diplomaiic messages. press releases.

AL Schrum et al . “Today s Tools,” The Compuning Teacher, vol 15, No &, May JORN pp 3]3S
#Nancy Roberts et al, Integranns Telecommunic ations Into Edu gnion t nglewood Chffs NJ Prentice-Hall, im press:
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ducation

Students at two Michigan schools take on the role of Arabs and Israelis In an interactive computer simulatiors. They send diplomatic
messages. hold meetings, and take political and military actons over the network.

take political and military actions, and hold meet-
ings, alt through the network.26

Recorded Instructional Materials

Many maicuals are available only in recorded
form. Audiovisual materials and filmstrips are older
media technologies; interactive videodiscs are a
fast-growing, emerging instructional technology.
Together this category represents ihe largest use of
media technologies in education; almost all schools
use tapes, films, filmstrips, or other media technol-
ogy.? Such materiais are widely used in both
traditional and distance education classrooms.

Current Events Programming

Nationai surveys have shown a stanling lack of
awareness on the part of secondary schoo! students
to politics, world events, and geography, among
other subjects. In the 1989-90 school year, three
news programs hoping to address this problem will
begin programming specifically for schoolchildren.
The Discovery Channel will offer Assignment:
Discovery, in two, 25-minute segments each day.

Eacii day of the week will be dedicated to a uifferent
topic area.® Cable News Network (CNN) will
produce CNN Newsroom, a 15-minute news and
information program. Both cable-delivered pro-
grams will be available to any school that is wired
for cable; three of the largest cable operators in the
country have offered to wire schools in their service
areas at no charge in conjunction with the CNN
program.Z® Another company, Whittle Communica-
tions, is offering Channel One, a” daily satellite-
delivered news program. Two minutes of the 12-
minute program will show commercials. In retum
for showing the program to students, the schcols will
receive a satellite dish, television sets, and other
requisite equipment free of charge. The admission of
advertising in public schools has generated a great
deal of controversy in the educational community.30

Who Are the Providers?

Telecommunications technologies make it pos-
sible to aggregate local, State, regional, and even
national needs. This aggregation, and the ex-
panding education and technology needs of

#Umiversity of M-chigan School of Education, Interactive Communication Stmulanons Inter-Sc hool Computer Mediated Learning Opportunities,
program informati0.1 packet (Ann Arbor. M1 April 1989), and Edgar C Taylor, Jr and Frederick . Goodman. “Computer-Mediated Simulatons The
Global Classroom.” Academic Compuning, vol 1. No 1, spning 1987. pp 52-56

¥Qver 86 percent of the elementary and secondary schools in the United States have at least onc VHS VCR. over 50 percent have two or more. Quality
Education Data. Video Purchasing Patterns in Schools (Denver. CO May 1986)

8The five subject arcas are science and technology. social studies. natural sciences, ants and humanities, and world events and conlemporary 1ssucs
Mark Walsh, “Discovery Cable Channel Plans Documentary Programs for School Use.” Education Week. vol, 8, No 35. May 24, 1989, pSs

29%“Tumer (o Launch *C}

Newsroom® in High Schools.” Broadcasting, vol 116.No 18.pp 116-117

30Sce. for example. pro and con arucles Ly Wilham S. Rukeyscr and Scott D. Thomson in Education Week. section or. **On Commercial Television
in Schools.” vol. 8. No. 26. Mar 22, 1989. pp "3, 25. Also, sec Joe Sharkey, “W'.ittle Sweetens Schoolroom TV ilan to Blunt Criucism of News, Ad
Format." The Wal! Street Journal. June 9. 1989. p B3. and “In School. Subsidized News Is Worth a Test.” The New York Times. editonal. Mar. 12, 1989.
p.E24.
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schools, has brought a widening array of provid-
ers to the educatio. market. Many of these
providers are memb=ts of the traditional public
education community, while others are from the
private sector. They supply the K-12 community
with a variety of programming, services, and hard-
ware. Teachers and outside experts can be provided
by other districts, the higher education communitv.
or the private sector. Hardware and software compa-
nies offer programming and technical assistance.
Public and commercial broadcasting stations, cable,
and local instructional television systems, and local
or regional telephone compauies and satellite dis-
tributors can provide the means to connect different
sites. Although most schools will continue to offer
much of their own instruction, many are likely to
turn te outside suppliers to obtain educational and
telecommunications resources.

Loct1 School Districts

Many K-12 distance learning projects are locally
based. Local networks enable schools to pool
students and teachers, and to maintain the traditional
involvement and control of local interests in public
education. In Minnesota, two-way interactive video
via microwave, cable television, Instructional Tele-
vision Fixed Service (ITFS), or fiber optic cable
links districts with one another; by the 1989-90
school year, one-third of all schcol districts in the
State will be served oy some form of distance
learning. Many sites do not have a teacher, facilita-
tor, or any adult monitor in the remote teaching
classrooms. A school district in Louisiana uses fiber
optics to connect parochial school students to
instructional programming provided by the public
school’s hitegrated Learning System.3! The Bis-
marck, North Dakota school district (the largest
district in the State) originates Spanish instruction
for six small rural schools through a network of
computers and simultaneous telephone conferences.
Each small school pays part of the salary of the
teacher in the host school.

The great appeal of local distance learning proj-
ects is community control over curriculum and
instruction. Each district or area uses its own
teachers, and structures courses and other activities
to meet community needs and fit local standards. For
many, these are important qualities that larger
national projects lack. However, the quality of some

local efforts is restricted by the availability of
teachers willing and wel suited to teach over these
systems. Some projects are undertaken without
appropriate teacher training or attention to produc-
tion quality; distance learning can then fall short of
its potential.

Regional Education Service Agencies

Regional education service agencies exist in
almost every State ahd function to pool local school
districts’ resources to address common needs. Man,/
local districts have used these agencies to provide
distance education technology and programming.
The STEP network in Washington State and the
Telelearning Project in New York State (see chapter
1, hoxes 1-A and 1-B, respectively) are both
examples of curriculum provision by regional edu-
cation service agencies. Ir Connecticut, the Area
Cooperative Educational Services distance learning
consortium brings together students from Amity,
Hamden, Cheshire, New Haven, and North Haven
high schools. Fiber optics link the sites; students are
offered 14 different classes via two-way video and
audio transmission. Providing Academics Cost Ef-
fectively (PACE) is a cooperative interactive televi-
sion effort spearheaded by the Cheboygan-Otsego-
Presque Isle Intermediate School District (ISD) in
northern Michigan. Expansion plans (using fiber,
ITFS, and cable) to reach all districts within the ISD,
and the Charlevoix-Emmet ISD. are under way.32
Like local school district projec’s noted above,
distance learning efforts produced by regional edu-
cation service agencies are positioned to be particu-
larly responsive to local needs and interests.

States

The State role in K-12 distance education s
critical in developing infrastructure, providing fund-
ing for projects, and promulgating poh-ies and
regulations guiding development for distance learn-
ing programming. (See chapter 5.) Few States are
providing programming for students; more are using
their statewide systems to deliver teacher training.
North Carolina, for example, produced short courses
and full courses for their teachers. (See chapter §,
box 5-A.) Kentucky is presently constructing a
statewide satellite system, with a downlink at each
of the more than 1,300 elementary and secondary
schools in the State.

3Angela Miclke et al., “Teaching at the Speed of Lighi: The Fiber-Opuc Connecuon,” TH E Journal, vol. 16, No 8, Ar 1989, pp 77-78
32Cheboygan-Otsego-Presque Isle Intermediate School District, “PACE Informauon Manual.” unpublished document. Jan 1. 1989
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Photo credt: KLCS-Channel 58, LA Unifed School Distnct

The Los Angeles Unified School District otfers a Homework Hotline over its educational television station.
After school, students call in questions and get to see their problems solved during the broadcast.

Higher Education

School districts can also turn to local institutions
of higher education for programming and telecom-
munications resources. In many cases, colleges and
universities have instructional and technology re-
sources that schools can use. The opportunity for
these institutions to expand revenues and make
greater use of existing resources has led to some
cooperative arrangements with local districts as well
as with multistate or national projects, such as the
Star Schools projects.

The Rochester Instituic of Technology in New
York State uses audiographics and other technolo-
gies to bring its instructors to local schools that pool
money to pay the professors’ salaries. Some of these

classes are dual credi: classes, allowing students to
receive college credit while still in high school.33
Western Montana College created the Big Sky
Telegraph Network, a computer network linking 114
one-room schools, librarians, and others throughout
the State. Teachers share ideas, answer questions,
request software and library books, and take classes
over the network; students and economic develop-
ment specialists are also using the system.

Colleges and universitics see these arrangements
as an effective way to recruit students to the
institution and to increase the preparedness of new
students. The benefits for local schools include
access to a wider array of educational and technical
resources, including experts in various fields of

3Susan M. Rogers, direr tor, Distance Learning Projects. Rochester Insutute of Technology. personal communication. April 1989,
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study, and a greater breadth and depth of educational
materials,

Public Television

PBS and public television stations around the
country reach 94 percent of American households
and can be received by schools that serve 29 million
students.3* Since its inception in 1969, PBS has been
broadcasting and delivering by satellite enrichment
programming, teacher teleconferences, documenta-
ries, and one-way courses to schools. Familiar fare,
such as Sesame Street and 3-2-1 Contact, is regularly
incorporuted into classroom instruction; Nova and
National Geographic Specials, among other docu
mentary programming, are also used by teachers
throughout the country. PBS often provides print
and other support materials to accompany its educa-
tional programming. Teachers can expand their
science curriculum by using The Voyage of the Mimi
series and accompanying text and software in
secondary school science classes.3 Professional
development programming has been greatly ex-
panded in recent years; many live teleconferences
are held each year, and PBS’ Education Clearing-
house offers professional development video pro-
grams through “Video File."36

Future PBS education-related efforts include the
“Education Pipeline,” a project being tested that will
deliver via satellite educational software, text, and
teacher guide:. and handouts that accompany in-
structional programming. PBS also offers an exten-
sive range of one-way live courses for college cr~dit
through the Adult Learning Service.

Individual public television stations are also
involved in distance education. WHRO, a public
television station in Norfolk, Virginia, has extensive
telecommunications facilities including satellite
uplinks and downlinks, microwave conections to
other public television stations around the State, and
an ITFS system that transmits distance education
programming to local schools. Nearby, Old Domin-
ien University (ODU) provides programs from its

three electronic classrooms to the WHRQ network. 3’
ODU also produced the three-part USA-USSR Youth
Summit Teleconference Series, including one inter-
national teleconference between American and So-
viet teenagers. Organized to support international
studies curricula for grades 7 to 12, this teleconfer-
ence was carried by 155 PBS-member stations.3®

Fubiic ielcvision stations and PBS provide a
significant resource for education in this country
today. Because of their national focus, and their
investment in and commitment to broadcast technol -
ogies, PBS will continue to offer predominantly
one-way programming, both live and delayed. The
ubiquity of the public television and public radio
networks makes them valuable educational provid-
ers.

Other Educational Institutions

Other institutions with public and educational
outreach responsibilities are involved in distance
learning. These include museums, laboratories, sci-
ence centers, and agencies of the rFederal Govern-
ment. The Talcott Mountain Science Center (Con-
necticut) Sci-STAR satellite program reaches stu-
dents and teachers in 30 States. The series brings
experts in such fields as supercondnctivity and
planetary exploration into the classroom electroni-
cally, allowing students at remoxe sites to watch live
experiments, ask questions, and conduct their own
followup activities inspired by the example of these
working scientists. The National Aeronautics and
Space Administration, long a pioneer in distance
education, currently produces four teleconferences a
year for teachers on current issues and suggested
activities related to space science.

A Note on Provision of
Content v. Delivery of Content

In any discussion of providers, especially com-
mercial providers, it is' important to distinguish
between content for classrooms and services to
deliver that content. Many organizations that deliver
an electronic signal to the school do not take part in

3U.S Depantment of Commerce, National Telecomn unications and Information Administration, Public Broo 2. .27ng Coverage in the United States

(Washington, DC: U.S. Government Prinung Office, July 1989)

3Dee Brock. senior vice president. Education Services. Public Broadcasung Service (PBS). personal communicatior . July 1989 The Voyage of the
Mimi is a widely acciatmed series targeted 1o grades four to eight. produced by the Bank Street College of Education PBS docs not produce any programs
itself; 1t obtains and distnbutes programs from public television stations. independent producers, st matonal sources, and others, Public Broadcasting
Service. “The Voyage of the Mim1." fact sheet, 1988, and Public Broadcasting Service. “Facts About PBS," unpublished document, January 1988,

36Public Broadcasung Service, “Elementary/Secondary Service Newslettcr,” January, July, and Scptember 1989.

370TA site visit, March 1989

38Chet Tomezyk. Elementary/Secondary Service, Public Broadcasting Service. personal communication. July 1989
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the programming. These include satellite systems
(satellite owners such as GTE and Hughes), cable
television systems fnumerous cable operators
around the country who provide channels for schools
(0 use), and telephene providers (local, independent,
and long distance telephone companies). Many of
the providers discussed in the preceding para-
graphs—Ilocal school districts, States, higher educa-
tion institutions—provid: the course content, and
then contract with one of these service providers to
transmit their materials to the schools.

In contrast, other providers control both content
and delivery method. ITFS licenses, for example, are
reserved for educational insti‘utions; tnerefore, in
most ITFS systems the educational entity creates
and delivers the instruction.

The trend is toward combining content and
delivery. Companies previously serving as delivery
vendors, such as satellite owner Hughes Aircraft and
phone companies NYNEX and US West, are at-
tempting to become content providers.? Cable
providers such as The Learning Channel and Mind
Extension University create some of the educational
material and control part of the delivery of that
material, satellite providers like Oklahoma State
University and TI-IN Network do the same. The
distinction dces, however, represent two ends of the
spectrum of offerings.

Commercial Providers

Private sector involvement is increasing rapidly,
due to mary factors. Companies want to expand
their markets, imprcve the quality of education of
their future workers, improve curriculum choices
and quality, and expand delivery of their services.
Commercial providers supply programming, equip-
ment, and technical expertise, althougn providing
content is prohibited in some cases.*® Some compa-
nies (for example, some cable television operators)
are involved in the production as well as the
distribution of education materials.

Satellite—One of the first private companies to
offer courses to local schools was the TI-IN Net-
work. Started in 1986 through a cooperative arrange-
ment with Texas’ Education Service Center, Region
20, TI-IN currently offers 25 courses via satellite to
over 4,000 students at 780 schools in 32 States. PBS
maintains dedicated transponders on a commercial
satellite, and transmits hundreds of hours of pro-
gramming to schools every month.

Cable—There has been a recent flurry of interest
in educational programming in the cable industry;
several individual cable companies are developing
programming to meet educational needs. The Learn-
ing Channel, in existence since 1980, produces a
wide range of programming for high school and
college students, adults, and teachers. Available to
an estimated 20,000 schools and 17 million house-
holds through cable television, The Learning Chan-
nel offers many complete mathematics, science, and
literacy courses for secondary school students,
college credit courses in many subjects, and semi-
nars on topics such as AIDS and education. Mind
Extension University, launched in late 1987, is a
cable television channel dedicated to educational
programming. Several cable companies have formed
the Alliance for Cable Education, to better serve this
expanding marketplace. Although cable installation
extends to over 80 percent of the country, school
access is still quite limited, and this will be one area
of concern addressed by the Alliance.*!

Public Telephone Network—Local and regional
telephone companies serve distance education
through the transmission of voice, graphics, and data
over the public network, and the managem. nt of
dedicated (private) networks for video which are
carried through public facilities. Loca! and regional
telephone companies are prohibited fron: delivering
video over the public network at this time because of
restrictions resulting trom the Cable Act of 1984.

Computer network projects such as the Physics
Forum in Massachusetts*? and audiographics proj-

39Hughes Aircraft is considering a plan to provide programming to grades three to five in inner-city schools via satellite Norman Avrech, Space and
Communications Group, Hughes Aurcraft Co., persnnal commumnication, September 1989 The telepnone companies are zctively working to remove the

restriction. that prohibit them from providing video on the public network

“lbid.

41 Access to cable scrvices can inean many things. “Sometimes 1t means a cable drop has been made near or at the school door, sometimes 1t means
acable is in the vicinity but not at the school property, and frequently 1t means the school has been ‘wired but the wire runs 10 oue room, such as a hibrary
or office, and access 10 the room 1sn't easy.” Lyle Hamilton, manager, Broadcast Services, Nauonal Education Association, personal communication,
Aug. 21, 1989. Even with access, schools may be limited in their use of cable or other video programming by shortages of television sets and VCRs.

2The Physics Forum 15 a network for physics teachers in Massac husetts where teachers can exchange lesson 1deas, hold conferences, tap into test
banks, and download public domain sofiware. Tom Vaughn, “Don't Be i-olated: Telecommunicate,” On Cue. vol 1, No. 3, March 1988, pp. 11, 14.
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ects, such as the Delaware-Chenango Board of
Cooperative Educational Services (BOCES) Tele-
learning Project, use public phone lines to carry
voice, data, and graphics. Telephone companies
have also worked with educational institutions to
provide telephone lines for video-based distance
learning. For example, the Long Island BOCES
project uses a fiber optic private network to provide
two-way video and audio; the fiber optic cables used
are leased from New York Telephone and dedicated
to the BOCES project.

Hybrid Organizations and Consortia

Many distance education providers are really
combinations of the types mentioned above. The
Star Schools projects, for exarnple, are required to
build consortia that bring together local education
agencies, State departments of education, institu-
tions of higher education, public television stations,
and/or private and nonprofit entities. Some or all of
the members of the consortia provide programming
for the network as a whole. (See chapter 6 for a
description of the four Star Schools projects.) Also,
numerous distance learning systems are run for the
benefit of different communities of users. The
Vermont Interactive Television (VIT) project is a
joint venture of the Vermont State Colleges, Ver-
mont Department of Education, Vermont Agency of
Economic Development and Community Affairs,
Vermont Department of Employment and Training,
North Country Area Vocational Center, and New
England Telephone. VIT is gradually expanding
after a successful demonstration year to serve the
videoconference, training, and instructional needs of
State agencies, business and industry, vocational
schools, primary and secondary schools, and higher
education.®3

A Note on Institutional Relationships
in Distance Learning

Distance learning has fostered many new institu-
tional arrangements for the provision of curriculum
and instructional services. Reasons for this include
the large start-up costs needed to implement many
systems. Such costs drive districts and providers to
seek out others to create economies of scale. Second,
institutions and people with prior experience in
distance education are usuaily outside of the ele-
mentary and secondary schools. Most often, com-

munity colleges, universities, business users, and
business providers are the local or regional experts
in distance learning provision. Third, the wide
number of technologies available has brought many
technology providers, as well as many content
providers associated with a particular technology
(e.g., cable television) to the education doorstep.
Lastly, demands for telecommunications networks
have emerged in other segments of the community.
Education has been able to forge partnerships with
governments, the business community, and others
with convergent needs; such partnerships can signif-
icantly reduce the costs of information highways io
all.

New institutional connections expand the domain
of colleagues and institutional expertise available to
classroom teachers and local school districts. New
resources flow into a school via distance learning.
Greater community involvement and commitment
can be secondary outcomes of expanded roles for
other players in the schools.

These very same connections can also create
significant tensions. Control issues arise along two
dimensions: control of the content and processes of
instruction, and control over the telecommunica-
tions resources necessary for delivery. In the area of
education policy, issues of certification and local v.
State control of curriculum become important.
Business or other groups outside of education may
expect more say in how the shared resources are used
in the schools than the local education authority
deems appropriate. In the telecommunications
arena, the needs and concerns of the education
community may be far from the prime concern of
policymakers. In both arenas, educational leader-
ship in planning, goal setting, and allocation of
resources will ultimately determine the quality
and availability of distance learning.

How Are Distance Learning Systems
Being Paid For?

Funding solutions for distance education are as
varied as technical solutions. Arizona, for example,
issued bonds to cover construction costs. The
Kentucky legislature vnted $11.3 million to install
satellite dishes on every school in the State, while
the Jowa legislature authorized $50 million for the
consjruction of that State’s educational telecommu-

“3Vermont State Colleges, * Vermont Interactive Television Evaluation Repon,” unpubiished document, Sept 27, 1988 By 1992. Vermont Interactive
Television plans call for 90 percent of the population of the State to be within 25 mules of a transmission .ite.
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Do students learn® More research is needed. but evaluanons to date have been encouraging.

nications system. (See chapter 1, box 1-A.) The State
of Connecticut has a grant program for local
projects. (See chapter 5, box 5-B.) One of the more
innovative fundinig solutions is Missouri's tax on
videotape rentals; revenues are expectzd to reach $3
million ia the first year of the tax.

For small school districts, the question of funding
is especially critical. A high school with only 90 or
100 students cannot afford the thousands of dollars
it may take to get an effective distance learning
project into place. In some cases, districts who need
the systems the most are least able to afford them,
and outside assistance is required to provide any
educational services via distance learning.

Is Distance Learning Fffective?%

Much of the research on distance learning evalu-
ates its effectiveness in higher education and busi-
ness. This effectiveness literature has been quite
consistent: when used in business, military train-
ing, and adult learning, there is no significant
difference in effectiveness between distance
learning and traditional instruction methods,
and student attitudes are generally positive about
the experience.*’

This conclusion, however, does not necessarily
extend to the K-12 setting. Little research exists that
specifically addresses K-12 distance education, and

“Thus secuion of the report draws heavily on Moore., op cit.. footnote 2

“ibid.. p. 7.
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what does exist is limited in scope and often
anecdotal. Few long-term evaluations have been
conducted, partly due to the newness of many
systems. One review of the literature. for example,
found 503 documents that reiated to distance educa-
tion, of which only 46 examined K-12 applications.
In addition, there were ... no studies comparing
effectiveness of instruction across types of popula-
tion (general K-12, exceptional students), no effec-
tiveness data comparing different content areas, and
none comparing the effectiveness of instruction
using different instructional designs.”™® The litera-
ture regarding the effectiveness of teacher inservice
and staff development is similarly lacking.4’ The
literature that is available, however, is enlightening
for the present and suggests future directions for
research and evaluation in the field.

Effectiveness Studies—
A Look at the Literature

Video-based interactive instruction is the distance
learning format that most closely resembles the
traditional classroom. This has been the format of
choice for many distance learning systems. The
primary effectiveness question asked, then, about
video-based, interactive distance learning is: “Do
students leam as much through distance learning as
through face-to-face instruction?” There are, how-
ever, other important considerations that go into
assessing the overall effectiveness of learning sys-
tems. Some of these outcomes include:

¢ learner achievement (the above-noted “pri-
mary”’ question),

e learner perceptions and attitudes,

¢ course and curriculum design considerations,

¢ inservice training effectiveness, and

e ccst-effectiveness.

Learner achievement is the primary question
asked about distance leaming: “Do the students
learn as much through distance learning as their
counterparts in traditional classrooms?” One survey
of K-12 and adult distance education literature
suggests that students learn as well in distance
education programs as they do in regular pro-
grams.® Jowa's two-way interactive tele ision
(TWIT) project found no significant differences
between ther~ classes and other sections of the same
class taugt e-to-face by the same teachers. Daily
lesson scor. test scores, grades, and levels of
participation were comparable for the two groups.49
Similarly, a wide range of elective progamming
provided from 1983 to 1986 in rural Minnesota
showed no statistically significant differences in
achievement by the distant leaming students com-
pared to students in a traditional class.’® A much
longer list of evaluations of adult learners indicates
that delivery of educational programming via tele-
conferencing is educationally effective.5!

Research has also sought to understand learner
perceptions and attitudes in three areas: assessing
learner satisfaction with the course; discovering
perceptions of the technologies’ effect on the
instructor/student interaction; and examining stu-
dent perceptions of teaching methods. Two surveys
of K-12 project evaluations reported generally
positive student attitudes.>? In one example, the
Iowa TWIT system reported very positive results: 97
percent indicated no more problems in the televised
classes than in traditional classes, and 67 percent
thought students accepted more responsibility for
their behavior and learning in televised classes.53
However, a survey of an early satellite project was

“william D. Eiserman and David D Williams. Statewide Evaluation Report on Productivity Project Studies Related to Improved Use of Technology
to Extend Educanonal Programs Sub-Report Two Duistanc. Education in Elementary and Secondary Schools A Review of the Literature. ERIC. ED

291 350 (Logan, UT Wasatch Institute for Research and Evaluation, 1987).

$"Moore, op cit.. footnote 2. p. 21

“SAnne Batcy and Richard N. Cowell. Distance Education An Overview. ERIC, ED 278 519 (Portland. OR: Northwest Regional Educational

Laboratory. 1986)

“SRobert N. Nelson, "Two-Way Microwave Transmission Consolidates, Improves Education.” NASSP Bulletin, vol. 69, No 484, 1985, pp 3842
30Wili Kitchen “Education and Telecommurucations: Partners in Progress.” ERIC, ED 282 551, tesumony before the Senate Commuttee on Labor

and Human Resources, Mar. 11, 1987
$1Moore, op. cit., footnote 2. pp. 9-12

52D. Wilhlam Quinn and David D. Williams, Statewide Evaluation Report on Productivity Project Studtes Related to Improved Use of Technology
to Extend Educanonal Programs Sub-Report Three Survey of Technology Projects Throughout the United States. ERIC, ED 291 351 (Logan. UT.

Wasatch Insustute for Research and Development, 1987), and Batey and Cowell, op. cit., footnote 48.

$3Nelson, op. cut., footnote 49.
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generally negative: 65 percent believed their tele-
vised class to be more difficult than their regular
classes, and almost 70 percent said they would
choose a traditional course over a satellite course.>*

Many studies of adult learners indicate generally
positive attitudes toward telecommunications in-
struction.*® One study looked at student perceptions
of teaching behaviors necessary for effective in-
struction in both conventional and teleconferencing
instruction. This study found five statistically signif-
icant factors in effective teleteaching: effective
teleteachers used students’ names, set out clear
statements of purpose, made use of printed material,
encouraged discussion, and did not speak in a
monotone. 36

Research in effective course and curriculum
design has focused on overcoming the differences
between the distant and local ciassrooms. One study
introduced the concept of “teletechniques,” a set of
components taken for granted in face-to-face in-
struction but not automatically found in distance
education. These components include the need to
humanize the teaching experience (create rapport
with students); encouragc participation (¢nsure in-
teraction between students, and between students
and teacher); attend to message style (vary tone of
voice and volume, using videos and other visual
aids); and provide regular feedback (monitor student
interest).5” Other researchers have applied these
criteria to effectiveness studies.5

Inservice training is widely offered via telecom-
munications. Effectiveness research has been very
limited, but is generally positive. One study of
teachers being retrained in mathematics instruction

found the remote learners doing better than the
face-to-face group.’® Another controlied study
found that while a majority of teachers felt the
teleconferencing instruction was either acceptable or
preferable, a substantial minority felt it was an
undesirable method. Both the face-to-face learners
and the distant learners in this study rated the
instruction equally effective.®? Distance delivery of
inservice training, like other forms of training for
audiences of professionals, is likely to be effective
if designed well. The literature does not appear to
fully address special needs of this group of learners.
Research questions in the future may include atti-
tude questions, such as whether an audience of
teachers is inherently critical of such instruction (or
more inclined to react favorably), or whether such an
audience feels particularly threatened by the tech-
nology.

Assessing cost-effectiveness of distance educa-
tion is difficult. Many of the benefits of distance
learning, such as increasing parental and community
involvement in the schools and exposing students
and teachers to new technologies, cannot be quanti-
fied. Such an analysis requires some comparison
with another delivery method; many distance educa-
tion projects exist precisely because there is no other
method available. Attempting to establish cost-
effectiveness begs many questions about what
constitutes effective education, and what value to
place on results.

Some economic models have been devised that
av.mpt to aralyz. costs associated with distance
learning. Most of these models analyze costs in

S4Bruce O Barker, “The Effccts of Learning by Satelliic on Rural Schools.” ERIC. ED 284 693, paper presented at the Learning by Satellite
Conference, Tuisa, OK, Apr. 12-14, 1987

55) ). Boswell et al , “Telelecture An Experiment in Remote Teaching.” uJult Leadership. vol 16,No 9. 1968, pr 321-322,338. DP Hoytand D
Fryc. Kansas State Umiversity, “The Effecuveness of Telecommunications as an Educational Delivery Systent.” unprblished manuscript, ERIC. ED 070
318, 1972; G.R. Chnistopher, “The Air Force Inst tute of Technology—The Air Force Reaches Out Through Media An Update,” Teleconferencing and
Electronic Commumnications, L Parker and C Olgren (eds ) (Madison. WI* Untversity of Wisconsin —Extension, Ceater for Interactive Programs, 1982),
pp. 343-344, and J. Kruh, “Student Evaluation of Instrucuonal Teleconferencing,” Teleconferencing ana Electronic Communications {l. 1983, pp
293-301

%6B.A Haaland and W.G Newby, ""Student Perception of Effective Teaching Behaviors An Examination of Conventional and Teleconference Based
Instruction.” Teleconferencing and Electronic Communications 111, 1984, op 211- 217

7L, Parker and M Monson, “Teletechniques. An Instrucuonal Model for Interactive Teleconferericing.” The Directional Design Library, vol 38
(Englewood Cliifs, NJ: Educational Technology Publications, 1980)

58)ocelyn A. Hezekiah, “Teletechniques. A Case Study in lmplementation and Evaluauon,” Teleconferencing and Electroric Commiunicanons V.,
1986.

9B.G. Nunley, University of Texas, “A Study of the Effecuveness of Telelecture i the Retraiming of Elementary Teachers in Mathematcs.”
unpublished doctoral dissertation, 1965.

80Joseph M. Kirman and Jack Goldberg. “‘One Way Television With Simultaneous Telephone Group Conferencing Using Satellite Maps as a
Moniioring Device,” A Report 10 the Innovative Projects Fund, ERIC, ED 224 460, 1980.
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business, higher education, and inservice training.!
Oue suggested approach for K- 12 distance education
is the ‘ingredients method. 2 This methoc involves
the idetification and specification of all relevant
inputs; a typical list of ingredients would vegin with
personnel, facilities, equipment and ma‘erials, ard
in-kind contributions from participating sites.3

Effectiveness Studies-—
A Look at Ongoing Projects

The research literature provides one look at
evaluation efforts going on in distunce education
today. Perhaps more useful is a sna'sshot of current
projects, several of which are geaerating unpub-
lished surveys and project evaliations that are
providing current, localized feed’sack.% Examples
of these unpublished surveys stow how existing
efforts are monitoring and correcting their course.

A pile >roject in Texas evalvated threc different
“telecourse” delivery efforts in the !v:ate. This
project had as its goal the development of evaluation
standards for the future.> Both student test results
and participant reactions were monitored. Student
test results in the telecourses were equal to or better
than their countc-parts in traditional classes, but
their perceptions were different. Telecourse st.dents
rated their courses as harder, felt they lcarnea less,
felt that asking questions was more difficult, and
said they needed teacher conferences more often.

Minnesota conducted a study of the State Tech-
nology Demonstration Sites; these are a number of
small projects group.ng schools in a single district or
across districts, using multiple technologies for
two-way instruction which they call “Interactive
Television™ (ITV) ° The study analyzed effects on

students (attitude, achievement. classroom climate
ana interaction), on teachers, and on the districts
Costs were identified, but the evaluation did .0t
address issues of cost-effectiveness .. . given the
difficulties associated with fair comparisons of costs
ircurred in ITV programs and costs incurred in
traditional forms cf schooling. "¢’

Student attitudes were generally favorable after an
initial adjustment. Only 30 percent of the students
took ITV classes because that was the only way to
take the class. Of the students who dropped out of the
ITV classes, 55 percent indicated that television
influenced that decision; however, just over 50
percent of the studenis dropping these classes said
they would take another ITV class. Achie 'ement
data overall showed no significant difference for the
student population at large. Classroom interactions
were measured and reported in this study, and
showed no difference between ITV and traditional
classes. ITV magnifies sev.-al things (“dead” time,
persona’ and teaching styles, effectiveness of a good
teacher and weakness of a poor one) but those
teachers who were highly interactive and involving
in traditional classrooms were equally successful on
ITV.

Teacher attitudes were generaily favorable toward
ITV; 75 percent said they would choose to teach
again on the system. Seventy percent of those
teachers surveyed believed teaching on ITV required
them to change their style or method of teaching,
which was seen as both a problem and an opportu-
nity. Teachers believed their students liked the ITV
classes, spent as much time on task, and were
frequently more motivated than traditional class
students. Surveyed teachers noted that {TV chal-

$1Sarah Ruie et al . “An Economic Analysis of Inservice Teacher Traimng.” The American Journal of Distance Education. vol 2, No 2, 1988, pp
12-22; Alan G. Chute and Lee Balthazar, An Overview of Research an i Development Projects at the AT&T Nanonal Teletraining Center (Cincinnati.
OH' AT&T Natonal Teletraning Center, 1988), p 4: Hal Markowitz. “F.nancial Decision Making—Calculating the Costs of Distance Education.
Distance Education. vol. 8. No 2. 1987. RG Showalter, Speaker Telephone Contiuung Educanon for School Personnel Serving Handicapped
Ch "lren: Final Project Repor: 1981-82. ERIC. ED 231 150 (Indianapolis. IN: Indiana S:ite Depantment of Public Instruction, Indianapolis Division
of Specisl Education. 1983); Chnistopher. op. cit.. footnote 55

“Ricnard Clark. University of Southern Califorma, “Evaluating L stance Learming Technology.™ G 4,s contiactor report, May 1989, pp 20-24.

S3Henry Levin, CostEffectiveness A Primer (Beverly Hills, CA 3age Publications. 1983); and Henry ** Levin. Stanford University. " The Economics
of Compuler-Assisted instruction.” unpublished manuscript, vay 1988. p, 3. For a broader discussion of cost-effectiveness, sce OTA. op cit. footnote
S.pp 74-83.

64A ook at the Iist of distance lcarning projects i this report (app. A). reveals a lirmited number of these evaluative efforts to daie Most resources
are being committed to immediate implementation of systems. e.g . hard ware purchases and teacher traning Onc explanation for this 1s that the needs
being served by these systems are pressing, creating a strong action agen:da,

$5The three projects studied included a videotaped Spanish course, inte ractive courses offered via satellite staiew1de, and interactive course’ ffered
vis microwave region-wide. Texas Education Agency. “Sen ing the Needs of Telecourse Students' A Pilot Project to Develop Evaluation Gwdelnes.”
unpubhished document, 1986.

%Diane L. Morehouse et al.. “Interacuve Television: Fir, ings, Issues and Recommendz.ions.” unpublished document, Feh 1. 1987
Ibud., p. 7.
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when they are involved in distance l8aming activities, students learn to manipulate the tools of the information age.

lenges teachers to grow, and enlarges options for
students. Teachers also felt that discipline problems
were greater in ITV,® movement was restricted in
the classroom because of the cameras, and technical
problems were an obstacle.

SERC, one of the four Star Schools Program
grantees, will be offering high school courses and
staff development courses during the 1989-90
school year to students in 22 States via satellite.
During the second semestcr of 1988-89, SERC
con iucted pilot classes for high school students and
teachers. Two high school classes were offered, with
enrollments of 160 and 204 students, an average of
three to four students per school. An independent
evaluation study was undertaken to profile the
population taking the classes, determine the effec-
«tiveness of the classes and the technology that
supported it, compare participants’ attitudes before

and after the semester, and comparc interactive
satellite delivery with traditional instruction.®®

Many observations were recorded by this survey;
a few are detailed here. Although all classes "vere
recorded and made available to students, and al-
though riany students complained that the class
continued to be transmitted during vacation times,
more than one-third of the high school students
neve.: borrowed a tape for review. Only 40 percent
of t'ie mgh schooi students felt "here was sufficient
opportunity to interact with the teacher. The students
overwhelmingly approved of the opportunity to take
classes otherwise not available, and two-thirds
would take another class via interactive television.

Facilitators in the remote classrcoms were sur-
veyed, and reported that motivating students and
helping students with content questions were their
primary duties. Only three of five facilitators felt

58Most of the classes had no facilitator or other adult in the receving classrooms Ibid , p 2
%Toby Levine Commun:cations, Inc., “SERT Pilot Scmester Evaluauon Project,” vol. 1, unpublished document, July 1989,
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prepared to answer student questions. Facilitators
spent 6 to 10 hours a week on SERC responsibilities,
and felt the training sessions, handbook, and hotline
provided by SERC to be helpful. Twenty-five
percent of the facilitators felt that interactive televi-
sion was not as effective as regular instruction,
although almost all felt the students received excel-
lentinstruction. More than 80 percent of them would
be willing to serve as facilitators again.”0

Participant reactions sv.l1 as those noted in the
above examples provide r juch useful information. It
is from participant reaction data that most unantici-
pated problems and benefits are uncovered. For
example, the InterAct Instructional Television Net-
work in Houstun discovered that students in small
rooms were helping each other a great deal while the
teacher was talking. They could do this without
disrupting the teacher or the other students, and
could prepare responses and then activate the
microphone to join into the discussion or answer a
question. Some of the tutors hired to supervise the
rooms were disc ouraging this behavior, assuming
that talking indicated a discipline problem. Training
the tutors to encourage this cooperative learmning
method is an easy correction resulting from this
participant survey.”!

Evaluations are most effective when they are
created and rlanned for during the initial program
planning. One significant benefit of this approach is
that evaluation plans requive an articulation of what,
in fact, are the measures of change sought. This
process will result in clearly articulated goals and
objectives for ule entire effort, as well as a commit-
ment to timely feedback.”? For example, the Mid-
lands Consortium, another of the Star ‘Schools
grantees, has proposed a research agenda for the
1989-90 school year.”3 This agenda is directed at
investigating whetaer instructional television is
especially useful or especially 1naccessible to high-

risk students.”* Midlands hopes to target research
questions to evaluate how each different group of
learners perform and react. Because of the Federal
requirement to serve at-risk students through the
Star Schools Program, this research may be valuable
in determining instructional television's efficacy
with these students.”

4 Final Note on Measuring Effectiveness

Some of the most important outcomes of distance
learning may not be reflected in student test scores.
Effectiveness is enhancad by offering students a
chance to interact with peers from a range of
socioeconomic and educational backgrounds at
other schools,’® providing diverse educational expe-
riences for students, increasing parental involve-
ment with courses, and exposing students and
teachers to new technologies. The school enviror-
ment and the community it serves can also benefit
from distance educatio " because of i..creasing coop-
eration between schools and districts and bringing in
classes for adults, among others.”” Overall program
effectiveness is thus a difficult measurement to
make. To the ex*snt that distance education can
create benefits such as those above, it may be
claimed to be eifective even without addressing the
issue of how it impacts learning directly. Evaluation
of ongoing projects can further delineate benefits,
costs, and impacts of telecommunications technol-
ogies in the schools. Also, research over an extended
period of time will help answer questions about
whether the novelty of the technology itself may be
producing positive outcomes. If this is so, once such
efforts become routine, effectiveniess may fall off
and more accurate measures of the value of the
system may emerge.

Distance education represents more than just a
substitute for the classroom. The ability to manipu-
late the tools of co—amunication are a critical
requirement for a worker in the information age.

0tnd., pp. 6-11
IClark, op. ait , foc.ote 62, pp 7-11; and Barker. op cit , footnote 6
T2Clark, op. cit, tootnote 62, pp. 10-12.

3 Although two of the Midlands partners have been broadcasting via satellite for a few years now. she Midlands Crasortium itself 1s beginning its
first year M:dlands Consortium Rescarch and Evaluation Commuttee, *'‘Midlands Consortium Rescarch .. zenda for 1989-90 School Year,” unpubhished
document, June-July 1089

Tud., p 3.

75Many vbservers believe that self-motivated sty dents are best able to take advantage of distance learning opportuniues. Extensive use of distance
learmng for adult leaming, ramning, and gifted and t:lented classes has reinforced thus belief, however, no research has conclusively addressed this 1ssue.

76Sometimes students who are at the top of their small rural high schools find 1t a challenge to interact with other bnight students 1n drverse distance
classrooms

T"Batey and Cowell, op cit., footnote 48
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Much of business and industry today is conducted
through computers, electronic mail, facsimile ma-
chines, and videc conferences. Not merely a second
choice, distance learning provides students a fore-

taste of the adult world they will be entering.”8 These
benefits are largely unmeasurable by effectiveness
research, but suggesi the critical impact a'temnative
experiences can have on today's student.

"hm St.Lawrence, SL Productions, personal communication, September 1989

ERIC

Aruitoxt provided by Eic:

)




Chapter 3

Technology Links:
Choices for Distance
Learning Systems

Photo credit: ATAT Archives

Microwave radio relay tower, Alany, TX

i
WA FullToxt Provided by ERIC




CONTENTS

Page

INTRODUCTION ... i e e e 53
FINDINGS ... 53
TECHNOLOGIES FOR DISTANCE EDUCATION ...............ccoovveiiiii. 54
Audio ... o 54
VIO o 56
COMPULEr ... . . . e 58
Supplemental Technologies ................ooiiitiiiee i 59
TRANSMISSION TECHNOLOGIES ...ttt 60
Broadcast Technologies .................... ....cooviiii i 60
Instructional Television Fixed Service ......................coviiiniii, 62
Regulation ...........oiiiiiiii i 64
Issues and Future Implications ............................... i, 64
Satellite . ... 64
Regulation ... ... .. i 67
Issues and Future Implications ........................ ..o iiiiiiiin . 67
Cable SYStems ..........oooiiiii 68
Regulation ........ ..o 69
Issues and Future Implications ......................ooiiiiiiii oo, 70
MICTOWAVE SYStems ............covunn it e 71
Regulation ... ... o i 72
Issues and Future fmplications ........................... ..o 72
Public Switched Telephone Network .................viviiiineieiiinininnn, 72
Fiber OPlCS .. ... 75
Regulation ... ... 76
Issues and Future Implications ......................oooiieiuiiiinininn.. .. 77
COSTS OF TECHNOLOGY SYSTEMS ........ooiiiiiiiiii i, 79
SUMMARY . 81

Figures
Figure Page
3-1. Audio Links for Distance Education. .........................c.cooeeeiiiiii.. 3
3-2. Two-way Interactive Instructional ClassTOOM. ... ..........oovveruurnnnrnsnnnnn. 57
3-3. Classroom tiquipment for Distance Learning.................. ................. 60
3-4. The InterAcc Instructional Television Network. .............  .....oooooiinn... 63
3-5. Satellitt Communication System. ...............ooooerreiniiiia 66
3-€. Cable Television Distribution System..................... cooovvinnenni i, 69
3-7. University olf Lowell Instructional Network. . .............cccooivvn oo, 70
3-8. Microwave Communication SyStem..................... ...ooovunennnnnoiin.. 72
3-9. The Public Switched Telephone Network..................cc. covvvvnininii. .. 74
3-10. luformation and Communications Services of the Future. ....................... 78
Table

Table Page
3-1. Transmission Technologies 1or Learning at a Distance............................ 61
3-2. Cost Categories for Distance Leaming, .......... ..........coviueeeeniinnn ., 81




ERI

Aruitoxt provided by Eic:

Chapter 3
Technology Links:

Choices for Distance Learnirg Systems

INTRODUCTION

Ten years ago the technological options for
delivering education ove~ a distance were limited.
Today, they are numerous and growing. Advances
in information and telecommunications 1echnol-
ogy are rapidly expanding learning opportunities
and access to educational resources beyond those
immediately or traditionally available. These
technoiogies, both new and old, allow users to
transmit, receive, create, and combine information
in many new ways. Such advances are a major force
in the explosive growth experienced by distance
learning in business, higher education, and now
K-12 schools in the last several years.

Today’s technologies are faster. more powerful,
and more flexible thoa comparable technologies of
only a few years ago.! The technologies of telecom-
munications and information processing are also
increasingly integrated; technological systems are
more intelligent and are more capable of being
interconnected with other technologies. The use of
digital technology is rapidly changing the nature of
telecommunications and information processing,
allowing more types of information to be sent,
stored, and manipulated more easily and quickly.
Finally, easily customized services and hardware
allow users to choose and combine technologies in
ways that best suit their needs. These developments
give educators and students a new set of capabilities
and opportunities for teaching and learning.

Schools trying to match technological options tp
educational needs have a wide range of choices. A
number of technologies and technology systems can
be used, either separately or in combination. Muny
of these actual systems were described in chapter 2.
Technical choices are b:st defined by the specific
demands of each distance learning situation. A broad
examination of the current technologies show what
applications the technologies allow and what restric-
tions they place on teaching and learning. This
chapter discusses the technologies for distance

learning; analyzes their capabilities and limitations;
and discusses relevant regulatory concerns, 1ssues,
and implications for the future.

FINDINGS

e Many technologies are being used to provide
education over a distance. Transmission sys-
tems include: satellite, fiber optics, Instructional
Television Fixed Service (ITFS), microwave, the
public telephone system, and coaxial cable. Any
of these technologies can be interconnected to
form “hybrid” systems. No one technology is
best for all situations and applications. Differ-
ent technologies have different capabilities and

Photo credit Smithsorwan Insttution

“its mighty triumphs are but haif revealed. and the vast
extent cf its extraordinary power but half understood "
—an 1851 assessment of the potental of the telegraph

'For a complete review of the forces driving technological change. see US  Congress, Office of Technology Assessment, Crinical Connec..ons
Communications for the Future, OTA-CIT-407 (Washington. DC US Government Printing Office, in press)
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limitations, and effective implementation will
depend on matching technological capabilities to
educational needs.

¢ The technologies for accessing, storing, and
manipulating information have more impact
on the distance education experience than the
technologies for transmitting signals. Personal
computers, display technologies, optical memory
systems, facsimile (fax) machines, and graphics
scanners expand the use of information and
resources at distant locations.

¢ Future rdevelopments in transmission, pro-
cessing, and storage technologies promise even
greater capabilities and benefits for education
at the same or lower cost. Advances in digital
compression technology, for example, may
greatly expand the number of channels that can be
sent over any transmission medium, doubling or
even tripling channel capacity. Educational
telecommunications systems may also enable
new and different uses beyond the traditional
school setting. K-12 distance education systems
can serve the needs of adult learners, continuing
education at home or in the workplace, and the
commurity.

¢ The base of telecommunications infrastructure
available for distance education is wide and
expanding, giving schools an opportunity to
utilize existing local resources and forge inno-
vative partnerships. Local, regional, and even
State distance education efforts can be linked with
telecommunications networks operated by col-
leges and universities, local businesses, public
broadcasting stations, and State governments.
Increasingly, the private sector, including the
telephone and cable companies, are becoming
active in helping schools expand their teacning
and learning opportunities.

e Telecommunications policymaking and reguia-
tion is spread across several agencies and levels of
government. There is no single focus of or
direction to telecommunications policy that can
help educators identify the problems and op-
portunities for educational telecommunications.
Regulatory uncertainties in the telecommuni-
cations field make planning for distance educa-
tion difficult. Public policy changes in the

regulation of the public telephone network, for
example, will affect how distance education
can be provided and how much it will cost.

¢ Funding for distance education will compete with
other education needs. Although technological
capabilities continue to increase even as hardware
costs decline, the overall costs for distance
education systems vary widely. The cost of
educational telecommunications systems will be
determined m part by the number of sites,
insiructional demands, technical complexity, and
distances involved. Initial equipment costs, while
most visible, do not reflect the full costs of the
system. Operational and programming costs may
require substantial long-term financial commit-
ments.

TECHNOLOGIES FOR
DISTANCE EDUCATION

In the most fundamental sense, wha’ distance
learning systems try to do is to connect the teacher
with the student when physical face-to-face inter-
action is not possible. Just as highways move
vehicles or pipes carry water, telecommunica-
tions systems carry instruction, moving informa-
tion instead of people. How these systems affect the
educational setting/instructional process depends on
the types of technology used and their design. The
tec’ nology at distant locations, including com-
puters, videocassette recorders (VCRs), fax ma-
chines, television monitors and came¢ras, and
even the telephone, are critically imporiant.
Together, these technologies affect how interaction
takes place, what information resources are used,
and how effective a distance learning system is
likely to be. Some systems allow simultaneous,
two-way audio and visual interaction plus an ex-
change of print materials. Other systems limit
interaction to the one-way communication of voice,
images, or data. Still others permit only delayed
(asynchronous) interaction.

Audio

Live delivery of one-way audio programming is
possible through the telephone system or a broadcast
radio format.2 In this format, the teacher speaks to
the students, but they cannot respond directly. This
lack of direct interaction is compensated for in some

’Some developing countries using radio-based distance learming sysiems also deliver programming by mailing audiocasscite tapes (0 schools that

are too remote or geographically isoiated to be rcached by radio
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radio broadcast formats by a course design that
requires students to “‘talk back™ to the radio itself.
Broadcast audio has becn used extensively for
student learning and teacher training in several
developing countries, but, despite its extremely low
cost, use in the United States has been very limited.>

Two-way audio allows both parties to talk and
respond. (See figure 3-1.) Th.  may be a simple

/1

Photo credit T IN

At the push of a button and the twist of a dial, students reach therr distant teacher.

two-way telephone link between a teacher and a
homebound student or a “homework hotline,” which
students dial up to get special tutoring in specific
subjects. The use of speaker phones at multiple sites
connected by an audio bridging system allows a
teacher and students to be connected and talk
simultaneously—an extended “party line.” Two-
way communication can also take place asynchro-
nously (not in “real time”). Voice mail systems

3For adiscussion of various radio instruction projects in the developing countries, scc U S, Agency for international Development, Burcau for Science

and Technology, Development Communicanon 2eport, 1988/Special Issuc
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Figure 3-1—Audio Links for Distance Education
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SOURCE Office of Technology Assessment, 1989

allow students to call-in questions that are recorded
in their instructor’s voice mailbox. The instructor
can respond via voice mail or talk to the student
personally. These voice mail systems often supple-
ment other distance learning systems. If more
immediate interaction is desired, matenals can be
sent by fax or other electronic means.

Video

The use of video communications, both one and
two way, has increased dramatically in recent
years. Factors behind this increase include: the
growing availability of higit bandwidth transmission

paths over satellites and fiber optic hnks. the
decreasing cost of such transmission, and the
increasing ability to compress video signals.*

There are several formats for transmitting video.
Full-motion video signals can be transmitted on
television broadcast frequencies. on satellite cir-
cuits, over coaxial cable, and over fiber optic lines.
Limited-motion or compressed video uses digital
technology to reduce the amount of information it
takes to send a video _.gnal, making the program-
ming cheaper to send. These signals may appear
“smeared” or blurred, but quality 1s generally good
enough for applications where motion is limited.

4Advancesin compression technology are being made very rapidly. Rates as low as 56 kilobits per second (kbps) are being developed that will transmit
video signals The improvement 1n quality at lower speeds 1s also nouceable, images transmitted at | 544 Mbps are much clearer than those of only 1
or 2 years ago. Rob Stoddard, “Compression’s Catching On,” Satellite Communications. vol 13, No 4. Apnil 1989, pp 31-33 The downsidy' to
compression is that the equipment necessary for digital-analog conversion can be expensive, costing up to $60,000 With one codec needed at each end
of & transmussion linz, nke a computer modem, total costs can nse quickly in a digital video system with many sites
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Figure 3-2—Two-way interactive instructional Classroom
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SOURCE Tele-Systems Associates, inc , 1989

Compressed video signals can be used on all types
of transmission systems except basic telephone
lines. For digital video transmission over the public
telephone network, special digital lines may be
required. The only type of video standard telephone
lines can transmit presently is a slow scan or freeze
frame image, such as those used in videophone
applications, in which a still image is sent approxi-
mately every 30 seconds. In the future, high defini-
tion television (HDTV) may be used in education.
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However, standards for HDTV transmission and
production are not set, and the development of
HDTYV remains uncertain.

One-way educational programming is broadcast
(point-to-multipoint) via satellite, ITFS, cable tele-
vision, or public broadcasting systems. In interactive
telecourses, one-way video is supplemented by
two-way audio, allowing students to ask questions
or respond to the teacher in real time. In some
systems, a one-way data/text transmission is broad-
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cast along with the video, allowing the student to
receive printed material such as homework assign-
ments, handouts, and quizzes.

The VCR extends the usc of live instruction by
allowing students and teachers to record materials
for later use. Teachers can record programmuing for
use in their own lesson plans. Students can record
classes, allowing them to “attend class” when it is
convenient for them. This capability also allows
students to replay sections they did not understand
the first time through—in essence asking the teacher
t) repeat a missed point.

Two-way video allows full audio and visual
communication between icache and student. Be-
cause two-wzy video systems take so much band-
width to transmit, they generally operate as closed-
circuit systems using fiber optic, coaxial cable, or
microwave links. These systems are usually local,
and involve a limited number of sites. Students at the
remote sites can see the teacher, and depending on
system configuration, the teacher can see all the
students either simultaneously, or sequentially, by
switching among sites. (Sce figure 3-2.)

Computer

Computers in today’s classrooms can also be
used for distance learning. Personal computers
(PCs) can communicate and share information with
other PCs or mainframe computers in real time or
w'th some delay {asynchronously) using modems
and the public telephone network.’

Computer-based applications in distance educa-
tion can serve as a stand-alone system, e.g., audio-
graphics or computer conferencing, or as a supple-
ment to another system, such as videoconferencing.
Computers can also be used by students before and
after class either to prepa- lesson materials for their
distance leamingclass, or to engage in other learning
activities (such as computer-assisted instruction)

Computers linked to remote databases or
bulletin board services (BBS) provide students
and teachers with access to a wide variety of
information and resources. Through a BBS, teach-
ers can keep in touch with colleagues or take

professional development classes. Students can
“talk” to each other, share data, or receive instruc-
tion. On-line courses allow students at home or in
computer centers to access coursework day or night.
Students work on group projects collaboratively
over time (asynchronously) and leave messages in
personal electronic mailboxes. Messages can be reft
24 hours a day, 365 days a year; users can *“go to
school™ at their own convenience.

With special communic..’ions software, teacher
and students can communicate in real time using
their computers. More advanced software allows the
teacher’s computer to control the students’ comput-
ers, allowing the group to see axd work on the same
screen (text or graphics) at the same time. This
function, known as “electronic blackboarding,”
allows a teacher to reach a homebound student, for
example. If more than two sites are to participate in
the lesson, a telecommunications bridge linking all
users simultaneously would be required.

Computer-based distance learning delivery sys-
teras can be expanded in several ways. To enhance
input capabilities, scanners and graphics tablets can
be added. A scanner allows the teacher to send
graphics or drawings prepared on paper. The image
can also be stored in the computer until ner.aed. A
graphics tablet allows teacher and students to write
or draw electronically—on a special digitized pad
with a special pen—just as on a piece of paper. The
computer screens in both locations become elec-
tronic blackboards. Adding a printer enables the
teacher to send handouts or homework assignments.
With special software, a fax machine can provide
input to the PC as well as allow the PC to originate
fax transmissions.

The most advanced form of computer networking,
audiographics, augments computer interaction with
real-time audio communication. Not only can the
participants communicate with each other via their
computers, they can also talk to each other at the
same time. Audiographics systems have tradition-
ally required the use of two telephone lines, one for
the audio connection and another for the computer/
data connection. Systems now in use can combine
the two lines onto one phone line.

5There are currently more than 6,000 schools (7 percent; with modems. U.S. Congress, Office of Rechnology Assessment, Power On! New Tools
Jor Teactung and Learming, OTA-SET 379 (Washington, DC U.S. Government Prinung Office. Scplember 1988), p. 192, footnote 11

6A special modem combines the two signals so that they can be sent over the same line, thus cutting line costs in half The most advanced systems
also have a “screen grabber™ capability . allowing color video tmages such as photographs to be clectron:cally captured, transmitted. and annotated An
instructor teaching electronics. for example. could scan 1n animage of a circuit board which could then be annotated by the teacher to point out the vanous

components.
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Photo creu Uptel Commurications, inc

Audiographics systems combine the power of the computer with the personal touch of a telephone conversation.

In the future, more powerful computers, an
improved public telephone network, and a wider
array of peripherals promise to bring even more
capabilities and features to computer users and
distant learners alike. Advances in graphjcs ma-
nipulation and storage are one area of rapid ad-
vance.” Technologies such as digital video-
interactive (DV-I) and compact disc-read only
memory (CD-ROM) are bringing full motion video
display and editing capability to desktop computers,
while advances in HDTV promise even clearer
images and graphics.

Supplemental Technoicgies

Almost any of the systems described previously

carn be supplemented by other technologies to

provide more features and capabilities. Figure 3-3
shovs/s some of these technologies used in the
Kentucky Educational Television system.

Generally, the exchange of hard copy is the “‘weak
link™ in any distance learnine system. Many districts
use courier services or the U.S. Postal Service, but
these can be siow and/or expensive as well as
unreliable. Other methods of delivering hard copy
irclude: transmission of data in satellite sidebands or
in the Vertical Blanking Interval (VBI) of the
television signal, by fax, or by converting data to
standar? television signals. In these cases, special
equipment such as data controiiers may be needed to
receive and print out the material.

7John W. Veritz and Cone Brown. “The Graphics Revoluuon® A Special Report.” Business Week. No. 3081, Nov 28, 1988, pp 142-153
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Figure 3-3—Classroom Equipment for
Distance Learning
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Many different technologies are used in the distance leaming
classroom. Often, >quipment is placed together on a movable cart
that can be rolted from class to class as needed

SOURCE Kenlucky Educational Television, 1989

Storage and other information technologies en-
hance educational material delivered electronically.
The VCR allows students and teachers to tape live
or prerecorded educational programming for later
use. Optical discs combine audio. full-motion and
still video, and data on one disc. They are known by
varions names including: CD-ROM, DV-l, and
compact disc-interactive (CD-I).8 Consumer appli-
cations of such technology already allow disc
players to read both computer CD-ROMs and
compact audio discs.

To increase the amount of interaction between
student and teacher, many satellite-delivered pro-

grams now use student feedback devices. These
devices, such as the keypads piloted by Kentucky
Educational Television, allow students to respond
directly to questions rosed by the remote teacher.
Responses are transmitted to the remote teacher,
tabulated by a computer, and displayed almost
immediately, allowing the teacher to respond
quickly to student feedback. Sach systems allow
teachers to better judge how well remote students
understand the material being presented.

TRANSMISSION TECHNOLOGIES

Transmission technologies also play an important
role in the delivery of distance educatic... There are
many ways to transmit a signal between two points,
and users may not know (or care) how a signal is
being transmitted—by copper wire, optical fiber,
satellite, or microwave. Each technology has
capabilities and limitations that constrain the
distance learning system, shaping the educational
product. (See table 3-1.) Satellite systems and other
broadcast technologies, for example, do not gener-
ally allow the teacher to see the students, a critical
concern for many educators. Other concerns facing
=ducators as they contemplate distance learning
delivery systems include regulatory requirements,
availability of local infrastructure resources. and
possible technical and economic trends that may
affect these transmission technologies. The follow-
ing section addresses these areas as they affect each
delivery system. Sample costs for the technologies
can be found in appendix B.

Broadcast Technologies

Broadcast television signals consist of audio ard
video channels transmitted from a central point that
can be received by anyone within range of the
ransmitter. Television broadcasting requires expen-
sive transmission equipment as well as a large tower
from which to tra.asmit the signal. Viewers, how-
ever, need only a standard television set to receive
the signal; no special conversion is required. Geog-
raphy is a barrier in mountainous regions wicre
reception inay be poor, but line of sight is generally
not required. Most educational programming broad-
cast over television does not allow real-time interac-
tion with the television teacher, but interactivity can
be designed into live or recorded telecourses in a

8DV-1 and CD-I are similar 1n concept, but DV-1 operates through a personal computer, while CD-1 works through a videodisc player connected to
a standard television set
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Table 3-1-—Transmission Techinologles for Learning at a Distance

FMnologya Contiguration Advantages Disadvantages Trends
Tervestrial broadcast One-way broadcast of No speciai receiving equip- Limited channels and air ime, reception im-  Increased use of datatext
audo, video, and ment or converters; reaches %ed by geography; high transmission transmission
possibly data; possi- most schools and homes equipment and producton costs
ble audio retum
Fiber cptic Two-way audio, data, High capacity/speed, channel  High instailation cost; nghts-of-way may be  Costs are dechning raudly,
and video capacity eastly expandable, required to lay new cable fiber deployment 1s expard-
hgh-quality signal ing rapidly
Microwave Two-way point-to-point  Low-cost ransmission time; no  Mustbe FCC-licensed; tower space orioca-  Use of higher frequs ncies 1s
audo, data, and rights-of-way needed tion may be difficult to get; difficult and expanding
videe costly io expand channels, crowded fre-
quencies; line of sight required
Instructional Television ~ One-way broadcast or Low-cost dehivery of video Crowded frcquencies, especially tn s, Digitaiization may triple chan-
Fixed Service (ITFS) point-to-point audio, FCC licensing required; imited transmis- nel capacity, wider ccverage
data, and video, pos- sion range, hine of sight required areas using repeaters, re-
sibihty of audio return broadcast of satellite-deliv-
ered programming
Pubric Sw.iched Two-way voice, imited  Wide coverage; low inital cost;  Quality 1s spotty, imited transmisston of data  Expanding fiber instaliation,
Telephone Network data and wdeo high quality and capacity of and v.deo, cost i1s distance-sensitive digitization of network in-
(PSTN) fiber optic hinks, others han- creasing, increasing intefi-
dle repair and upgrades gence in the network
Satelite One-way broadcast of Wide coverage transmission Expensive uphnks, high transmission costs;  More use of Ku-band, possible
voice, data, and cost s distance in.ensitive FCC licensing of uplinks, receive site mi- trarsponder shortage,
vi Jeo, possibility of ~rowave interference (C-band) or rain fade increased use of data;
audio and data retum (Ku-band) increased inte. active
capablilities
Audiographics Two-way computercon-  Low COSt, easy exchange of Visual interactio 1 hmited to graphics/stlt More powerful computers; bet-
ferencing with audio graphics, uses PSTN video ter software and pe¢ ipherals
interaction increase capabihties
Cable television One-way broadcast or Wide avaiability, low delvery  Limited capacity, can be difficuit to intercon-  Capacity increases using fiber,
systems two-way point-to- costs nect, not usuaily designed for interactivity more addressability and

pointaudio, data, and
video

two-way Ccpability

3Technology systems do not have 10 operate independently, they are often combined in *hybrd® systems
SOURCE O'fice of Technology Assessment, 1989
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variety of ways, - cluding using the telephone to
link students to tewchers or aides or using the VCR
interactively.

In addition to the video signal, television broad-
cast signals can send text and data simultaneously.
The Public Broadcasting Service (PBS) recently
demonstrated potential uses of the VBI, the unused
portion of the television channel (the black band in
the television picture), as part of its Educational
Pipeline project. PBS plans to use the VBI to deliver
student and teacher guides and support materials,
program information, and computer software, in-
cluding complete interactive computer-based
courses. Another system allows data to be transmit-
ted as a standard broadcast signal. The system could
be likened to 2 /sideo modem.? Data can be sent
either before or afte: a telecourse has been delivered,
but cannot be sent simultaneously. This system is
useful for transmitting teacher’s guides or any other
print-based materials.

Low power television (LP. /) may also have a
role to piay in the delivery of distance education.
These stations operate on normal television frequen-
cies, but at a much lower power level. This limits
their effective range to 20 miles at most. The
advantage of LPTV over conventional broadcast is
the much reduced cost of operation.

Radio broadcasting has been used extensively in
other countries to deliver education and inservice
training, but its use has been very limited ir. the
United States. !0

Instiuc nal Teievision Fixed Service

ITFS refers to a band of microwave frequencies
originally set aside by the Federal Communications
Commission (FCC) in 1963 exclusively for the
transmission of e’ icational and cultural program-
ming. There are 2( channels assigned to ITFS, down
from the 31 originally allocated in 1963. These

channels are usually grouped in blocks of four per
licensee. In 1983, there were 82 ITFS systems
operating €44 chanrcis;!! in 1989. that figure rose to
745 licenses to operate 2.358 charnels.!? In the last
year, ¢ pplications have increased dramatically, with
more and more applications coming from rural
areas '3 Twenty-two of the Nation's 338 public
television stations use ITFS to deliver instructional
programming.

ITFS uses omnidirectional microwave signals in
the 2.5 GHz band to :ransmit standard 6 MHz video
signals to remote locations. (See figure 3-4.) In
addition to the main video channel, there are two
subchannels per main channel capable of carrying
audio, data, and sti'; pictures. ITFS usually functions
as a broadcast (point-to-multipoint) television sys-
tem, except that a special downconverter is needed
to convert the microwave signal to a standard
television signal. The normal range of ITFS trans-
missions is approximately 20 miles, although range
can be increased by using signal repeaters, by
increasing the height of transmuting and/or receiv-
ing antennas, by increasing receiver sensitivity, or
by increasing transmitter power.!4 These options
may add substantially to nitial system costs. Like
point-to-point microwave. ITF3 requires direct line-
of-sight to operate; receiving antennas must be
precisely aligned to rece:ve the signal. Areas subject
to high winds or .ntense storms, for example, may
require sturdy, and more costly. towers.

An ITFS network can serve as a stand-alone
distance education delivery system, transmitting
locally originated progranming directly to local
schools or cable companies for redistribution
through their network. ITFS may also tunction as an
intermediate li~k, taking a signal from a satellite
feed, for example, and rebroadcasting it to local
subscribers. Most commonly, ITFS is used to deliver
one-way video to schools with telephone hookups
for two-way audio. Two-way video is possible using

9Computer data 1s fed nto the modem. which converts it to standard videc The signal is then transmitted as & .y ordinary television signal The
information received 1s converted by the modem back into digital data and routed into a computer. where 1t 15 then available tor viewing and printing
The data signal ndes 1n the pnmary video channe!l of the broadcast signal (not 1n the vertical blanking mterval or on a sideband). and appears « . a scries

of boxes on the television screen.

10See. for example, US. Agency for International Development. op cit , footnote 3
S ally L. Bond. Telecommunications-Based Distance Learning A Cuide for Local Educ #tors (Research Tnangle Park. NC Southcastern Educational

Improvement Laboratory. spring 1987). p. 30

12George Fehiner. FCC ITF' division. personal communication. Apr. 4, 1989

6]

YFor examplc. with a high-powered (50 watts) transmitter. distances of S0+ miles are achevable Al 20 miles. a 2-foot parabolic dish can be used
for recepion For longer distances. larget receiving dishes aic needed (the imit without regencration appears 1o be 50 miles with « 10-foot receiving
dish). Some ‘ading can occur 1if the signal travels over large bodies of water.
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Figure 3-4—The InterAct Instructional Television Network
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Seven channels of programming oniginate from the Region IV studios, one channel comes from Houston Independent School District
Thirty-seven districts subscnbe to the network and 300 schools rece’ve programming

SOURCE InterAct instructional Television Network, Region IV & Jucation Serv ce Center, Houston, TX

IT:3 (or point-to-point microwave) to transmit back
from ‘he remote schools. However, this greatiy
increr.ses the cost of the system, and requires double
the number of channels for a given number of sites.
Along with the 20 audio/video channels, there are
also 20 corresponding audio channels located to-
gether 2t ihic high erd of the ITFS frequency band
thai can provide audio feedback from receiving sites.
These channels are not used by most systems
because regular telephone lines can be used for he
same purpose. If telephone connections are long
distance, ITFS talk-back may be more cost-effective
in the long term. Two-way audio capability requires
additional electronics (iransmitter, multiplexer, and
possibly a new antenna) at each receive site.

Data or text can be sent over an ITFS system in
many ways Data/text sent simultaneously with
video programming 1s possible using the VBI or
subchannels. The “video modem™ allows data/text to
be sent either before or after a broadcast.’® Any of
these methods require the use of additional equip-
meant to convert data for transmission as well as
equipment to decode the data once 1t is received.
This equipment enhances system capabilities, but
also increases system costs.

Digital teclinology and compression techniques
may increase ITFS channel capacity so that three
compressed video signals could be transmitted on
each ITFS channel. However, the equipment needed

15§ee footnote 9
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10 compress and decompress these digital video

signals is still very ex: nsive, and the technology
has not yet been demonstrated. 16

Regulation

FCC and sometimes Federal Aviation Adminis-
tration (FAA) approval and licensing are required to
operate an ITFS system.!” FCC approval can take as
long as 2 years. FCC requires and reviews an
engineering analysis of each proposed system. One
problem identified by FCC has been the varying
quality of the applications.!8 In some cases, FCC
must do its own analysis; adding even more time to
the process. FCC review of how the system will
actually be used has become more stringent as
competition for ITFS frequencies has increased.

Siting and zoning requirements in local communi-
ues may cenflict with tower placement or height.
Schools may find that towers cannot be situated on
school grounds or that the height required for
adequate reception is too high for local regulations.

Issnes and Futu.e Implications

ITFS channels are saturated in many locations,
especially metropolitan areas. Educators consider-
ing an ITFS system, especially at the K-12 level,
may find that channels have already been licensed to
higher education institutions or PBS stations. Many
ITFS channels are not used by educational institu-
tions, but have been leased to Multipoint Distribu-
tion Services (MDS) operators, who use the chan-
nels to offer premium entertainment channels (such
as HBO) and data transmission services. FCC does
not monitor how many channels are leased, but has
established safeguards to ensure that channels are
used for education (at least 20 hours per channel per
week) and that time can be “recaptured” from
commercial operators if educational needs increase.

The amount of time recaptured by original educa-

tional licensees is also unknown, but is thought to be
very small.1?

Because the range of ITFS is limited to 20 miles
and requires line-of-sight, ITFS is best suited to
local or regional applications. However, the scope
and range of on ITFS system can be extended
through connection(s) to such long distance

transmission systems as fiber optic backbones or
satellite.

Satellite

Satellites function as relay stations in the sky. A
communication signal is sent from an Earth statioi
(called an uplink) to the satellite, which then
retransmits the signal back to Earth, where it is
received by a satellite receiver (downlink).2 Satel-
lites are normally used to transmit audio, data, and
video programming in a point-to-multipoint config-
uration.’! (See figure 3-5.) Like other broadcast
technologies, the signal frcm a satellite can be
received by any dish in the sa ellite’s coverage area
pointed at that satellite and tur ed to the appropriate
chanr.el (transponder).22 Som¢ channels, however,

are scrambled, requinng a descrambler to receive the
signal.

Two types of satellites orbit the Earth. Geosyn-
chronous satellites maintain a constant relative
position in the sky, meaning that they can always be
“seen” by receiving dishes. Other satellites called
low-altitude satellites orbit the Earth at lower
altitudes than the geosynchronous satellites, and
cannot maintain a constant position above the Earth.
This means that they are only accessible when they
come into view of the receiving dish, two or three
times a day, end then oaly for a few minutes at a
time. These low-altitude satellites are generally
smaller and cheaper than geosynchronous satellites,

16 %ederal Communications Commussion rcgulauons governing Instrucuonal Television Fixed Service (ITES) are currently based on analog

techaology. These regulations would protably have v
VFAA approval may be required Zor tall tower:
18Fchiner, op. cit., footnote 12
91bid

0There are many terms for satellitc . eceive devices, including disn, antenna, television rece've only (TVRO), terminal. an

be rewnttten 10 accommodate digital transmission on ITES channcls
may nterfere wath low flying planes

d downlink

2In addiuon to the main (wideband) video channcls sent. there arc also narrow bandwidth subcarriers that can be used to serd audio or data signals

to remote sites. Missourt’s Educational $atellite Network system plans to use su
the Honzont~] Blanking Interval of the video signal for data transmission
Blanking Interval u; standard video transmissions and the video modem systel

bearrier transmission ~f data to printers at cach school. while TI-IN uses

Other methods for transmuiting data and text include Jasing the Verucal
m described in t- 2 Rroadcasting section Such systems altow the program

originalor 1o send teachers guides. svristen homework assignments. and questionnaires to all reczive sites

ZThe area in which a parucular + aicliite can be. received 1s called that satelhic’s “footprint * Satelltes, which can be recetved all over the continental

United States, provide full “conus™ coverage Re

ceive sites located at the very edges of the footprint require much larger dishes than those 1n the middle

of the coverage area because the signal gets weaker towards the edges of coverage.
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Photo credt GTE Spaceie

From 22,300 miles above the Earth, sateliites can transmit phone conversations. video prograraming, and
data communications arounc the world

and may lend themselves well to “'store and forward™
applications such as computer conferercing or voice
mail in which immediate interacticn 1s not required.

Satellite transponders receive signa.s from the
uplink and transmit them back to Earth. Satellites
typically have between 12 and 24 transponders that
operate in two frequency bands: C-band an< Ku-
band. C-band satellites are the oldest and must
common type of system in use today. They use a
signal operating at 6 GHz for the uplink and 4 GHz
for the downlink (6/4). Receiving dishes are usually
large (3.2 to 10 meters), making them somewhat
expensive and difficult to install. C-band reception

Q
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1s subject to interference from terrestrial microwave
facilities. but interference from rain 1s .ot a problem
as with nigher frequency (Ku-band) satellites.

Ku-band satellites operate at 14/12 GHz, and use
smaller (3 meters or less) dishes that are cheaper and
easier to install than C-band dishes. Kuv-band fre-
quencies are not shared with terrestrial microwave
facilities as are C-band, reducing potential interfer-
ence. Ku-bard, however, is much more subject to
transmission problems cansed by precipitation. Be-
cause of i*s lower cost and smaller dish size, Ku has
become the most popular band for many satellite
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Figure 3-5—Sateliite Communication System

Sateliites cart deliver educational programming and courses to schools across the country Video programming and text materals are
hroadcast from a central ongination site (uphink) to any school with a satellite recewver (downlink)

SOURCE Office of Technology Assessment, 1989

program providers, especially 1n business, and an
increasing percentage of future satellites wili be
Ku-band or Ku/C-band combinations.?3

The deployment of Ku-band satellites * s also led
to the development of new recewvers called Very
Small Aperture Terminals (VSATs). VSATs are
small (1.8 to 2.4 meters), easy to install, and basic
models are relatively inexpensive. They are used
primarily for data communication, but can be
upgraded to provide interactive audio and video
sezvices  Adding such services. however, greatly
increases cost. VSATSs cannot usually communicate
with each other directly; they can only send and

receive signals to and from a central sitc (known as
4 "hub™). in urdlr to connect remote sites, a signal
must be transmitted to the hub. which then icbroad-
casts it to the receiving site.

Direct broadcast sateiines (DBS) are high-
powered satellites that transmit programming di-
rectly to the general public. Receive dishes used in
DBS systems are very small (1 meter). DBS could
allow programmers to beam educational program-
ming directly to homebound students. providing an
alternative to over-the-air broadcasting or cable
hookups. Although no such services are operating in

“3There is. however. a large instailed base of C-band transmitters and recervers. and C-band satellites are expected 10 be used extensively, espesially

by the cable television industry. for many years to come
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the United States,* a DBS education service serving
European schools plans to tegin operation in Octo-
ber 1989.2

Ka-band satellite technology is the most advanced
satellite technology being developed, but no Ka
satellites will be operational until the early to
mid-1990s. Ka-band saiellites will use frequencies
in the 30/20 GHz band, allowing them to transmit
much more information. Ka-band receive dishes are
expected to be smaller (1 meter in diameter),
cheaper, and easier to install than today’s Ku dishes.
The National Aeronautics and Srace Administra-
tion's Advanced Communications Technology Sat-
ellite, scheduled for deployment in the early 1990s,
will be Ka-band. Ka-band satellites, using on-board
switching and narrower transmission beams, may
eventually enable direct point-to-point (school-to-
school) communication.

Regulation

FCC regulation of satellite communication most
directly affects satellite uplink operation. Every
C-band uplink must be licensed due to potential
interference with adjacent satellites and terrestrial
microwave sources. The licensing process requires
careful frequency cocrdination, a sometimes lengthy
process. Itis much easier to license Ku-band uplinks
because there are no terrestrial interference con-
cerns. Regulations regarding satellite downlinks are
not hard to satisfy. Downlinks need not bc licensed
at all for Ku-band receivers and for +>-band receivers
only when the user wants to protect against possible
future interference.

Issues and Future Implications

“he number of schools with satellite dishes is
- owing rapidly. The number of dishes installed
in schools has doubled since last year. Data from
the 1988-89 school year indicates that approxi-
mately 7 percent of school districts had satellite

dishes: 68 percent of those districts have C-band
dishes, 40 percent have Ku-band dishes, and 7
percent have dual-band dishes capable of receiving
both C- and Ku-band; 84 percent of dishes owned by
school districts are steerable.?

The amount and v.. ety of programming a school
can receive depend on many factors. Schools want-
ing to receive many different satellite programs must
be able to access different satellites; use different
frequency bands; decode different audio, video, and
data fcrmats; and adapt to different scheduling
times “.hools have fewer programming choices if
they have a fixed dish aimed at only one satellite as
opposed to a steerable dish, which may be reaimed
to receive other signals. While increased access is an
advantage, the higher costs and sometimes lower
performance of a steerable dish may prove to be
substantial barriers. The type of dish (C or Ku) also
limits programming possibilities. Satellite dishes
can usually only receive one band of transmission.
Dishes that can receive both C and Ku are more
expensive than single band dishes. The trend in the
satellite industry toward ¥ -band satellites may also
pose problems for schools;?’ \* may be difficult or
impossible to upgrade from C t¢ Ku without buying
2 new dish.

Acc.ess to programming also Gepends on receiving
electionics. Some receivers, especially at Ku-band,
are n-cse to receive signals from a certain satellite
(rr certain transponders on a certain satellite); even
if a schcol has a steerable dish. it may not be very
useful in accessing other satellites.

A shortage of satellite capacity {both C- and
Ku-band) may develop. Demand for satellite serv-
ices has increased rapidly, especialiy in the business
sector with the proliferation of VSAT networks.?
The generation of sat:ilites currently in orbit,
however, is due to be retired in the early 1990s.%

24The Pubhc Service Se:ellite Consortium (PSSC), m conjunction with Advanced Communications Corp ., an FCC-liccnsed DBS opcrator, had
planned to offer a dedica:ed educational channel called "Your Educauonal Service.” It was to provide educational programmang directly into schools.
especially rural schoo's. Unfortunately. plans fell through due to a lack of funds PSSC 1s continuing talks with satellitc supphicers in the hope of using
another satellite Su. *nne Douglas. Public Service Satellite Consortium, personal com.aunication. Apr 3, 1989

25Eurostep To Offer Surope-wide Classes,” Satelltte Communtcations, vol 13.No 6, June 1989, p 15

26pBS Elementary/Sccondary Service. The PBS School Satellite Survey (Alexandria, VA Public Broadcasung Scrvice July 1989) In addition, PBS
estimates that more than 1,200 institutions of higher education have satellite downhnk s

2"Much of the commercia: programming now avatlable 10 schools 1s on C-band, but many program providers, cspecially 1 *h2 business arcna. are
switching to Ku-band because there *s less terrestnal interference and because receive dishes are smalles and less expensive

28Tom Kerver. "Good ldeas To Pay Off 1n 89, Sasellite Communications. vol 13, No 1, January 1989 p 15

291bid.
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Nineteen satellites have been authonzed by FCC (10
are replacements); these satellites are not expected
to be operational for 4 to 5 years. in the meantime,
demand may outstrip supply of satellite capacity,
possibly forcing up the transponder fees satellite
program providers pay. More seriously if a shortage
were to develop, occasional users could he bumped
off the satellites in favor of full-time users willing to
pay premium prices. Educational providers (univer-
sities, consortia, regional school districts) would
have to lease their own transponders or cooperate
with those who do have access.

Technical developments may ease any potential
shortage. Ku-band transponders can be “split.”
doubling the number of channels that can be
transmitted.30 Thi. allows a provider to add addi-
tional programming without buying extra transpon-
der time.3! Several educational programming pro-
viders, including the National Technological
University and TI-IN, use split transponder tech-
niques. Another technique for maximizing transpon-
der capacity is to use digital compression. Systems
under development may allow up to 18 full-motins
video channels to be transmitted over one trans,.on-
der.

Cable Systems

Cable television systems use coaxial and fiber
optic cable to distribute entertainment and other
services to local subscribers. (See figure 3-6.)
Programming is received from local “~gadcast
stations and national programming services, such as
HBO, at the cable “headend” and is sent out over the
cable in a tree configuration. A cable headend can
receive many types of signals, such as satellite or
microwave trans.nissions, which can then be re-
transmitted o the schools over the normal cable
system. ‘the reach or scope of the system depends on
the size of the franchise area and interconnections
with other companies. A cable franchise area does
not necessarily follow the same boundaries as local
school districts, and in some areas, different schools
or districts may be served by different cable compa-

nies. Cable systems vary greatly in size. often
dependiag on the age of the system.32 In addition t¢
the actual cable, the equipment required includes:
modulators, demodulators. addressable convertors
(for certain programs such as pay-per-view), and
amplifiers. The iife expectancy of this equipment is
approxir.atelr 10 years.

Cable television systems are primarily one-way,
broadcast (point-to-multipoint) type systems. Many
systems also have a limited number of reverse
chonnels trat can give some measure of two-way
interactivity to the system. The number of reverse
channels depends on the design of the system. They
are most commonly used for data transmission or
ordering pay-per-view se:vices, but are capable of
transmitting video signals.33 A school could be
assigned its own reverse channel to allow it to
transmit information back “upstream” to the cable
headend. Most cable systems make only limited use
of this two-way capability, because additional (re-
verse flow) amplifiers are needed to move signals
upstream, as well as special filters to keep upstream
and downstream signals separate. Additional equip-
ment also requires increased mraintenance.

Most (two-way) cable systems have limited
switchiag ability; that is, they cannot directly
connect point-to-point. Instead, signals from the
schools are sent back to the headend via reverse
channels, and then retransmitted over a standard
(perhaps scrambled) downstream chan-el. Anyone
on the system can receive the signal (in addition to
the intended site) by simply tuning in that channel.
Some newer cable systems use addressable decoders
connecied 10 the television sei that restrict nonpay-
ing television subscribers, and allow specific pro-
gramming, such as pay-per-view services, to be
received. Some systems. such as the University of
Lowell’s cable system (see figure 3-7). do have some
switching ability, but this systcm is a dedicated
institutional network separate from the public cable
system.

30Because most C-band transponders do not have enough bandwidth (36 MHz7), ths techmiquie 18 not available to them
31There 15 a trade-off between dish size and cost I the signals merfere wath cach other, power can be reduced 10 lessen the interference. but larger

and more expensive dishes may then be needed 10 receive the signal

32Cable systems are limited by the number of umes a signal must be amphficd to reach a subscnber Sach time the signal 1s amplificd. more noise
1s introduced wnto the signal. and after 20 to 30 amphifications, picture quality becomes unacceplable New developments in fiber optic technology are

extending distances between amphifiers and improving signal qualt,

33Aninnovauve project in Sibley County, MN. found another way to increasr interaction hy connecting fax machines over the cab'c television Imes
The benefits realized include greater speed, no telephone charges (new dedicated hines and long distance charges). and simultancous broadc ast capability
(most fax 1s broadcast seq senually) David Czcch, “Fax TV and the Remote Ciassroom,” TH E Journal.vol 16, No 8. April 1989, pp 69-72
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Figure 3-6—Cable levision Distribution System
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Programming from many sources can be redistnbuted through a cable televisior: distribution system Schools can receive educational
programming through the local cable company and some systems can also be used for two-way commuricauon between schools

SOURCE Office of Technology Assessment, 1989

Converting a one-way system to two-way oper-
ation may require extersive redesien and up-
grading, depending on t!.: age and condition of
the system. Two-way capability can be accom-
pitshed by running an additional dedicated cable
from the school to the cable headend to allow signals
to be sent back, but this can be very expensive. (See
appendix B.)

Regulation

The main instruments of regulation of the cable
companies are the Cable Act o» 1984 and the local
franchise process and agreement. These franchise
agreements may provide opportunities for school
systems to gain access t0 cable programming and
capacity. For example, the local public agency

ERI

Aruitoxt provided by Eic:

s:guing the agreement could mandate public access
or requi:> educational channels. School connection
to the local public or institutional cable network
could be required. Many franchise agreements
already specify that a number of channels be made
available for public access or educational uses.
Many schools, however, have limited access or
none at all. As cable franchises come up for
renewal, local educators may increase pressure
o the cable companies to connect unwired
schools.

The growing move to reregulate the cable
industry because of alleged 1nonopolistic prac-
tices could have major impacts on educational
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Figure 3-7—University of Lowell Instructional Network
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The University of Lowell Instructional Network i1s a two-way cable television/microwave sysiem tnat local schools use to share lve
interactive classes. Each schoof can transmit and receve courses or other educational prograrming
SCURCE University of Lowel!, 1989
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uses of cable television systems.* Possible changes
in the Cable Act of 1984 could allow communities
more direct control over cable operations, and could
allow telephone companies to compete with the
cable operators in the provision of video services.’
Cable companies may be bought out by the tele-
phone companies or form new relationships with
them if existing cross-ownership rules are relaxed.

Issues and Future Implications

Cable television systems are an available tele-
communications resource in many parts of the
country. Cab.e penetration to the Nation’s house-
holds is now 50 percent, with cabie lines passing 83
percent of all American homes.36 An estimated 55 to
60 percent of schools have cable hookups, and 80
percent of the Nation’s schools are in cable franchise
areas.3” However, even if a school has access to
cable, it may be of limited value if ciassrooms are
net wired .0 receive the signals. In many cases, the
cable connectior only reaches one classroom or
office. Few schools have all their classrooms wired
to take advantage of cable-delivered program-
ming.38 Wiring all classrooms for cable is expensive,
and communities negotiating franchises might re-
quire not only .hat the school be connected, but that
all classrooms be wired as well.

Access to cable channels that could be used for
distance learning is not assured. In many orezs,
commercial programming and other commi:-
ments fill existing capacity. Cable operators mzy
resist reallocating channels for distance education
programs or courses that have limited audiences.’®

Current cable system channel capacity is con-
strained by the limits of coaxial cable; channel
capacity cannot be easily upgraded short of laying
more cable. The deployment of fiber optic systems
by cable comranies may alleviate this problem.
Fiber optic cable systems can transmit up to 150
channels. This new capacity conibined with more
advanced switching designs could allow cable
companies to offer many advarced services such as
two-way point-to-p. ‘nt video asd computer net-
working.40

Cable company interest in distance education
varies. but appears to be increasing. In Michigan, for
example, of the 27 projects identified in the State’s
inventory of educational telccommunications, all
involved local cable companies as participants. even
if the system was not cable-based.*! In some States,
districts have had difficulty getting cable companies
to paruicipate in distance education projects; with the
formation of the Alliance {or Cable Education by
several major cable company operators and pro-
grammers, opportunities to use cable systems for
education are likely to increase.

Microwave Systems

Point-to-point microwave systems, as opposed to
ITFS, operate in various frequency bands.*? They
can transmit audio. data, or video 1n either a one-way
(simplex) or two-way (duplex) format. These sys-
tems require a clear line-of-sight between sender and
receiver, making the signal sensitive to terrain and

34The 'ssue was raised In tesimony before the Senate Subcommutice on Antitrust. Monopolics, and Business Rights of the Commuttee on the Judiciary.

Apr 12, 1989,

3Ths 1ssue 1s the focus of both congressional and FCC interest Further Notice of Inquiry and Notice of Proposcd Rulemaking in CC Docket No.
87-266, In the Matter of Telephone Cable Television Cross Ownership Rules Sections 63 54-63 58 The 1ssue also came up at vanous points in lesumony
before the Senate Subcommuttee on Anttrust. Monopolies, and Business Rights of the Commuttee on the Judiciary, Apr 12, 1989,

36U.S. Department of Commerce, National Telecommunications and formation Admimstration. N7/A Telecom 2000 (Washington. DC U.S

Government Pninung Office. October 1988). note 1. p 563

3*Tumner to Launch 'CNN Newsroom® in High Schools,” Broadcasting. May 1. 1989, p 116 A survey just completed by Jones Intercabie indicates
that approximately 1.100 of 1,500 schools passed by cable n their franchise arcas have access Gregory Liptak. Jones Intercable. personal

commurication. July 1989

38The Dalias Independent School Distnict 1s presently wiring all the classrooms in 1ts school busidings. allowing students and teachers to access cable
television. telephone. and computer services. at a total cost of $3 8 milhon Diana Radspinner, director of media services. Dalla: Independent School

District. July 1989.

90ne creauve solution was found by the South Berkshire Education Collaborative in Massachusetts The cabl. company was in the process of
upgrading the system, and insicad of tearing down a ! the old trunk hines (a costly undertaking), they leased them 1 wne schoots for $1 per year

400ne such advanced system 1s now being installed 1n Augusta, GA, by Jones Intercable The company 1> nswiling fiber optic trunk lines to support

whatitc adls a Cable Area Network. The system will offer more channels more economically than the present all-coaxial cable network. Also. the company
is laying more fiber cable than 1t currently needs, giving 1t a huge unuscd channel capacity. some of which may be used for educational applicauons.

Liptak, op. cit., footnote 37.

4!Michigan State Board of E/lacation, Inventory of Instructional Telecommunications Syster s in Michigan (Lansing. MI March 1989)
42000 MHz, 19 GHz, 2.1 GHz. 6.0 Ghz. 12 0 GHz, 18.0 GHz. and 23 0 GH/
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Figure 3-8—Microwave Communication System
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SOURCE Office ot Technology Assessment, 1989

buildings. (See figure 3-8.) At each transmit/receive
site, microwave systems require towers, antennas,
transmitters, and receivers.

There are two type of point-to-point microwave
systems: short-haul ana long-haul. Short-haul sys-
tems typically have a range of 5 to 15 miles, suitable
for local commun:cation between two schools. One
university, for example uses a short-haul microwave
link to reach a high school not served by the local
cable company. These new short-haul systems
“... are relatively simple to construct and operate,
and require no State regulatory approval or right-of-
way.”3 The cost of these systems has fallen
significantly as the cost of the electronic compo-
ncnts has declined. Development of digital micro-
wave technologies has also improved performance
for some signal types. All of thesc changes have
resulted in a dramatic increase in the use of
microwave technology for short-haul applications.*

Long-haul systems typically have arange of up to
30 miles between towers. depending on transmitter
power, geography, dish size. and receiver seusitiv-
ity. In the recent past, multiple links of long-haul

microwave were useu extensively for the Nation's
long distance services. At this point, fiber optic
trunks have largely replaced these microwave facili-
ties. Typical equipment lifetime is 7 to 10 years.*

Regulatica

Microwave frequencies are regulated by FCC. and
licensing is required for all transmitter sites because
of interference concerns. and is necessary for receive
sites desiring protection from possible new sources
of interference. Local zoning ordinances may affect
placcment of towers. In some cases, towers cannot
be built near the school. but instead must be located

ome distance away and connected to the school via
coaxial or fiber cable.

Issues and Future Implications

The lower microwave frequencies are very
crowded in high traffic areas. They may be
difficult to obtain. Ma v of the newer microwave
links being installed, such as the University of
Lowell’s, use the relatively less crowded frequen-
cies at 18.0 or 23.0 GHz.46

PeterW Huber, The Geodesic Network 1987 Report on Compention in the Telephone Industry

January 1987). pp 2.13-2 14.
“lbid

#Some of the descripive matenial m this section comes from Karen

(Washington, DC U S Government Printing Office.

Kutchen and Wil Kitchen, Two-Way Interactive Televiston for Distance

Learming—A Primer (Alcxandna, VA: Natcnal School Boards Associaton, May 1988).
“Formore cxamples. «c¢ Bruce Jenn:ngs, “Short-Haul Microwave—A Versatilc Solution,” Telecommunications, vol 22. No. 6, June 1988, pp.47-48
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Proto credit Library of Congress

The pubitc telephone network has come a iong way since the early days of operators asking, “number please.”
Today's digital switches connect up to 300,000 calls per hour

Public Switched Telephone Network figure 3-9.) PSTN has several characteristics that
make it unique among the systems examined so far.

The Public Switched Telephone Network (PSTN) It is a public network; anyone can use it. The
uses a combination of technologies including fiber network is ubiquitous; it goes just about every-
optics, copper wiring, satellite, and microwave to where.’ It is a switched network, Each user has a
transmit audio, data, and limited video signals. (See unique address (telephone number), which allows

4’Nauonal Telecommunications and Information Administrauos, op cit., footnote 36. p 206
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Figure 3-9—7The Public Switched Telephone Network
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the network to connect any two points directly. It is
a two-way network; any site on the network can
beth send and receive. Any site can originate
transmission and programming.8

Since the divestiture of the Bell Operating System
in 1984, PSTN has been changing rapidly. Several
trends are driving this change. The netwock is
increasingly digital. The use of digital fiber optic

The public switched telephone network u .s many technologies to conriect subscribers near and far. Aithough vsed primarily for voice
services today, in the future the public telephone network may become more a public information network, capable of carrying

lines is pushing implementation of other digital
technolog;, such as digital switches. These switches
(which are actually specialized computers) are
essential for the development of the inielligent
network and the Integrated Services Digital Network
(ISDN). Further, fiber optics «nd digital technol-
ogy are the prerequisites for advanced broad-
band networks capable of carrying high-speed
data and switched video applications. Broadband

“*Thisisdifferent, forexamp™- from cable or satellite s
| switching and addressing capat.lities In addition. these
\ less true now with satellie data networks).
|
|

Q

ERIC

Aruitoxt provided by Eic:

e —

ystems, which usually function as point-to-multipoint broadcast technolcyyes, they have limited
systems are essentiaily one-way: they are not usually des.gned for twe-way ope:ation (this 1s




o

Chapter 3—Technology Links Chotces for Distance Learning Systems ® 75

capabiliiies in PSTN are no. expected to be
widespread for 5 to 20 years.*®

ISDN represents the next step in the integration of
voice, data, and video services. ISDN is an end-to-
end digital network that will allow users to send
audio, data, and video signals over the same line
simultaneously. Although not all the relevant stan-
dards have been worked out, manufacturers are
already making ISDN equipment, and there are more
than 60 trials under way.’® As yet, no distance
learning projects have been attempted over a public
ISDN facility.

The timeframe for ISDN services remains un-
clear. Narrowband ISDN technoiogies (which can
operate at 1.544 Mbps, but cannot offer full-motion
video services® are being offered now, but broad-
band applications of ISDN, including video, are not
expected to appear until 1995 or be widely available
until 2000. The rate of ISDN (broadband =nd
narrowband) deployment will depend on techmcal
factors such as how quickly digital switches are
installed, the implementation of new signaling
systems such as SS7,%! and the cost and availability
of optical fiber. The regulatory environment and the
demand for wide bandwidth services, such as
videophone applications and high-speed data trans-
fer, will also influence the rate of deploymer.t.%2

PSTN is becoming increasingly intelligent. New
and varied services give users more control over
their telephone. Hardware and software develop-
ment is making it easier to contrcl and cuswomize
communications. Network management, services,
and features reside increasingly in software instruc-
tions rather cian hard-wired connections. These
software-defined switches and networks are more
flexible than in the past and are easier to Change. In

many cases, upgrading a system or providing new
features means only changing a circuit board or
sof ware module, not rewiring the whole system.
Such applications may serve as the precursor to more
advanced services including educational services.
For example, users co'ild dial in and gain access to
various multimedia coarseware provided by inde-
pendent providers.

“urrent regulation has opened up the network to
more competition,>® while stifling the development
of new services and hardware in some fields
especially new information and video services.> /s
comrnetition intensifies in various parts of to:
network, more choices may opzn up for schools. The
continuing problem for State and Federal regulators
is Liow to assure inndvation and competition while
still protecting the ¢ ;nsumer; it is a tense balance
between the opportun ties of competition and the
threats of monopoly.

Future development of PSTN is closely tied to
the implementation of fiber optics. Fiber is in-
creasingly being used as the public network be-
comes digitized. The trends and issues su:rounding
the 2:ployment of fiber optic technology will have
a direct impact on PSTN.

Fiber Optics

Fiber optic systems work by converting the
analog electronic signals of voice and video and the
digital signals of data into light signals and transmit-
:ing them over thin strands of glass. Usually, these
systems send intormation digitally, although some
video applications do use an analog format. For
digital transmission, analog signals are converted to
digital bits, and then are transmitted by lasers orlight
emitting urodes (".EDs) as nulses cf light alorg the

49As of 1986, digital switches accourted for 40 percent of central oftice switches Eighteen percent >f Beli Operating Companies (BOCs) switches
were digital 1n 1986, but the 1ndependent telephone compamies. which accoun: for more wan one-half o1 the installed base of centrai office swatches had
a much higher percentage of digital equipment Fifty percen: uf their access lines are digital. while the BOCs acces. ''mes are only 33 percent digital
At this point, analog switch growth 1s hmited to additional lines being added to exirting aialog switches Nationa' Telecommunications and Information
Admunistration. op. c1t., footnote 36, pp 312. 314, Bob Keely. distnct manuger. Bell Communications Research, personal communication, Mar 31,1989

SOMichael War- =nd Ellis Booker. "*Open the Eox and Look Inside.” Tolephony. vol 215. No 24, De: 12, 1988, p 30

51Signaling System 7 1s the latest in cuntrol systems for the public network It allows greatly enhanced services to be provided to users such as
customized 800 se-vices and caller 1dentificauon.

S2Foradiscussion of the factors swrounding the development of ISDN see, Rolf T. Wigand. " Integrated Services Digital Networks Concepts. Policies.
and Emerging Issues.” fournal of Communications. vol. 38, No. I, winter 1988.

53 An example1s the proliferation of regronal backbone networks (which are pnmanly fiber-based; that offer an alternative to traduional long distance
casriers. Proposed systems in many States, including Indiana and Wisconsin, have met stiffchallenges from local and long distance carriers Mary Walker.
“Compeuuon in the Local Exchange.” Telephone Engineer and Management. Aug 1, 1988, p 82

54The Modfication of Final Judgment and the Cable Act of 1984 resinict the phone com,anies 1o only transporting video, they may not onzmatc or
own the consent pass'ng over their lines.
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Fioto credit Beficore

Is it spaghetti? No Fiber optic systems use hair thin strands of glass anc signals of light to car:y voice, video. and data.

fiber strand. Receiviug equipment senses these light
pulses, converts them back to electroni. dJigital
signals, and then back to analog form for output. The
cost of analog fiber optic systems is iuwer than
digital systems because digital systems require
expensive equipment to convert the signals from
analog to digital and back. Digitai transmission.
however, allows signals to be combined and com-
pressed, permitting many more signals to be
transmitted. Signal quality is comparable for Loih
systems. in theory, fiber optics offers almost
unlimited speed and capacity for voice, data, and
video applications. Because informatio is trans-
mitted as light, fiber optic signals are much less
susceptible to interference from weather, radio
frequency transmissions, or electromagnetic
“noise,” which iimit most conventional analog
transmission systems. In practice, however, the
capacity of fiber optic systems is limited by the

speed’of the transmitter and the sensitivity of the
receiver.”> The capacity of these systems, however,
is still far greater than other transniission media.

Fiber optic systems have been implemented
rapidly by the telephone companies and in large
private networks whose data or video needs cannot
be met by PSTN.>6 At first, the high cost of such
systems made them economical only for high-
density apnlications such as long distance telephone
trunk routes or video applications. As costs have
fallen, fiber has been deployed in many new areas
and applications. Continued advances in fiber optic
technology promise even higher capicities. lower
costs. and more rapid deployment. For example, in
a trial currently being conduc’ed around the country,
fiber is being used to deliver broadcast video from
five television nctworks to eight cities.>” The system
is expected to oficr lower cosi, higher quality
fransmission, greater security, and the abi'ity to

55The fastest fiber oplic s 7ssems commercially available today run at 3.4

8182 {billion) buts per second (Gbps): most systems operate at 565 Mega

(million) bits per second (Mbps) The average length between rep~ Mers is approximately 30 miles

36Fiber optics 1s spreading quickly in the Nation's telephone system. First used almost exclusively for long distance Links or: hugh traffic routes. fiber
is now being installed in the local loop and even to individual (new) homes in some areds. One projection says that most of the homes in the Unuted States
will be served by ativast one fiber optic lin’, by 2008. Robert M. Pepper, Through the Looking Glass' Integrated Broadband Networks, Reguatory Policy
and Institutional Char g (Washington, pC. Federal Communications Commission, November 1988), P. 16. Presently. 50 percent of all intercity traffic

is now carried on fiter. All the major long distance carriers have extensive fi
Telecommunicatic as and Information Adminstration, op. cit., footnote 36, pp. 76. 219, 260.

$™“Fiber Optic TV Trials Take Key Step,” High Technology Business, vol. 8, No. 12, December 1988, p. 37.
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deliver as yet undefined services. The development
of digital television receivers will eliminate the need
for expensive video codecs. The accessibility and
availability of fiber optic systems should increase
dramatically in the next several years.>

Regulation

Regulatory decisions will play an important
role in determining how the public netwoik
develops. The huge capacity and high cest of
broadband development present the telephione com-
panies and regulators with a classic problem. At
present there are no services the telephone compa-
nies can offer that justify putting in fiber optic lines
directly to end users. Putting in capacity for future
use that consumers pay for now, called “gold
plating,” has not been popular with State regulators.
Development may go slowly depending on demand
for new types of services and features, and how
regulators react.?

The restrictions placed on the Bell Operating
Companies (BOCs) by the Modification of Fipal
Judgment (MFJ) regarding manufacturing and
design of equipment, provision of long distance
services, and provision of information services
may hamper BOCs’ abilivy to offer the enhanced
services needed for distance learning. BOCs
cannot offer the complete service s. ools want, in
many cases, esp.cially wher vidzo is desired. In
other instances, BOCs find it uneconomical because
of restrictions or requirements of the MFJ or State
public utility commissions. Telephone companies
are currently prohibited by the Cable Act of 1984
from providing video content, although they can
transport video signals. Easing restrictions may
encourage the telephone companies to make more
resources available to education. The resolution of
the cable/telephone company cross-ownership de-
bate, changes in the Cable Act and the MFJ, and

evolving State regulation wil! impact what (videc;
services the telephone companies provide.®0 The
final outcome of these deliberations will signifi-
cantly affect the range of options for distance
education delivery systems.

Issues and Future Implications

There aie a host of issues that will determine how
the public switched network evolves in the next
decade.®! PSTN may become less a telephone
networ k and more a general-purpose broadband
netwoik capable of carrying all types of traffic,
includiag audio, data, and video. Because tele-
phone companies cannot yet provide all the services
many educators wan., a few sci.nols have built their
own customized systems. In the future, schools may
not have to bypass the public network. Transmitting
a live telecourse with full audio and video interac-
tion may be no mcre difficult than making a
telephone call is today. However, because of the
many political, economic, and regulatory issues
invelved, the timeframe for the development of
this network is uncertain.

The future of ISDN is unclear. The trials and
services now available are all narrowband applica-
tions for which services and pricing are still evolv-
ing.%2 Broadband ISDN (B-ISDN), which is not
avdilable yet, will offer users advanced data and
voice services as well as full-motion video applica-
tions in addition to existing narrowkand services.
Some of the services inat broadhand fiber optic
networks are ex}. xcted to offer inclt de: vidcoconfer-
encing and video transmission, hig. speed data and
fax, and HDTV.9 (See figure 3-10.) Many of these
services have clear applications in distance learning
projec.s. Since delivery of these services will require
the capacity of fiber optics transmission, the rate of
fiber deployment may determine how and when such
services become available for school use. B-ISDN

>8Pepper. op. cit.. footnote 56.

%91 ong amontization and depreciation tmes, for example. mean that the phone companies cannot recover costs on equipment with short hfecycles
This may prove (o be adisrcentive to future investment in the network. The debaie about untversal service and what 1t should be 1< aleo relevant, because
if universal service is redefined to include access to high bandwidih services such as video. the ducuion of fiber may accclerate

60For a discussion of the legal and regnlatory 1ssues surrounding the telephone companics' provision of video services sec Pepper. op cit . footnote
56.

61These are discussed tn more detail in Dennis Gilhooly. “The Poliucs of Broadband.” Telecommunications. vol 22. No 6. June 1988.p 51

62They offer speeds of either 144 kbps (2B+D) or 1 544 Mbps (23B+D). which allow the transmisston of enhanced voice and data services. but only
limited video applications.

63Many see video services as driving the deployment of fiber optics and the development of a broadband public network. Sec Andrew C. Barrett, “The
Potentic’ of Fiber Optics to the Home: A Regulator's Perspective.” Public Unlines Fortmghtly. vol 123. Jan. 19, 1989. Pepper. op cit . footnute 55.
A limiting factor in the deployment of broadband video applications 1s the swiiching equipment available. Video switching technology is sull in the early
developmental stages. Although technically possible. widespread application of broadband switching technology will depend on standardization and
demand. and is still probably many years away Keely. op cit.. footnore 49
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Figure 3-10—Information and Cornmunications Services of the Future
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In the not-so-distant future, schools will have access to a wide vanety of information and communications services Advances In
transmission and switching capabilities wili bring audio, videc, and data services from many sources directly to the school

SOURCE" Office of Technology Assessment, based on information from Ball Atiantic, 1989

may evolve gradually, as fiber capacity is put in, or
it may (in some areas) “leap-frog™ existing technolo-
gies, moving users directly to advanced broadband
applications. Availability of broadband services will
be uneven across the Nation for some time.

Because of the newness of these services, prices
have yet to be determined. Pricing policy, especially
in the area of video services, is evolving as the

telephone companies gain more experience with
video transmission and processing technologies. No
standardized price structurc or tariffs exist for
multichannel video service,® and in man J cases, the
telephone companies have had to price services on
a case-by-case basis.

Integrating the various ISDN “island” feld trials
may be difficult because each trial uses equipment

$4Dennis Pellant, executive vice president, Tele-Systems Associales, Inc.. personal communication. Aug 10. 1989.
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and software made by different manufacturers.
Schools using ISDN in one part of the country may
not be able to connect with schools sesved by other
phone companies. or the seivic.s and features
offered by vne phone company r..ay not be available
outside that company's se.vice area. As ISDN
moves into the implemer.ation phase, standardized
equipment and interfaces could resol'. . these differ-
ences.%

One of the fviidamental problems schools face
as they try to interconnect their networks is the
lack of uni‘orm natioral standards governing
digital vizeo and computer interconnection.®
With the proliferation of new technologies and new
compedtors, and in the absence of a national
stardard-setting authority, many interpretations of
siandards have emerged. Urcertainty about stan-
dards and compatibility may complicate schools’
hardware and software decisions.

Distance education needs may heip justify broad-
band and ISDN applications. In exchange for
permission to add capacity, telephone companies
rnay agree to install advanced systems in schools.
Education could be an iinportant fa<tor in €xpansion
of the telephone network. The telephone companies
are beginning to recognize the potential of the
education market, and schools that want fiber optic
systems will be seeking help from local, regional,
and national telephone companies and providers.

In most instances, schools implementing a fiber
system have to huild the system “from the ground
up,” laying new fiber from school to school and
classroom to classroom. In the near future, this
may not be the case. With an increasing prevalence
of fiber in PSTN, and with improved switching
capability, districts may be able to hook onto
existing fiber routes and only have to incur “final
mile” costs to link schools and classrooms. In that
case, fiber may be compeuuve, for €example, with
buying a satellite dish.

Even when ways are found to economically
deliver advanced information and video services

to schools via the public telephone network, most
school Yuildings lack the internal wiring to fully
take advantage of new PSTN capabilities. Tele-
phone connections in individual classrooms are
rare. To use computer n=tworking, compressed
video, and full video resources, classrooms will
recuire wiring—a telephone jack, a cable outlet, or
a connection (o an outside satellite or fiber equip-
ment. While new schools can be planned and wired
easily, retroji:ting some older buildings may prove
difficult and costly.%

PSTN was engineered for analog voice applica-
tions. Newer services, such as high-speed data
transmission and videoconferencing, strain system
capacity and switching capability. While long dis-
tance lines and major trunk lines are increasingly
fiber-based and have huge capacities, local tele-
phone lines remain largely copper, limiting their
ability to handle high-speed or high-bandwidth
applications. Some copper lines can be “condi-
tioned” to provide transmission rates up to 1.544
Mbps, but even this may not be enough for some
video applicatiozs.

COSTS OF TECHNOLOGY
SYSTEMS

{Tlhere are no simple formulas to help estimate the
cost of a technotogy system .6

The costs of distance leaming technologies are
difficult to analyze because technological options
are so varied and are changing so rapidly. The
technologies used in distance education ar¢ more
powerful today than in the past, offering advanced
capabilities and imprcved performance. At the same
time, costs for the electronic components that make
up these techrology systems have been steadily
declining. (Equ.pment and related costs for individ-
ual technology systems are discussed in appendix
B.) These two trends have produced systems that are
increasingly less expensive for the capabilities they
offer teachers and learners. Local schools and

65There are broadband applications availabie with « 1ay’s technology, however. Switched Multi-Megabit Data Service (SMDS) 1s a service concept
that will offer high-speed (45 Mbps) data communication services for computer communication using technology available now. This scrvice will be

available 1n the carly 1990s.
66with electronic mail (e-mail), for example, it has just become p

, .10 send an electronic message through various services or from one company

1o another. All the vanous ~-mail systems bave beer (and most probably remain) incompatible; each has its own formats and protocols. which make

interconnecting them very difficult
67Sec footnote 38.

68National School Boards Associaon, Planning for Telecommunications: A Schoot Leader’ s Primer (Washington, DC  1989), p. 10.
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districts are finding that they can now afford (often
with some help) the technology tools they need. Five
examples are illustrative:

¢ The Panhandle Shar-Ed Video Network was
installed at a total cost of $340,000. This
included laying fiber between four schools,
outfitting schools with all necessary hardware,
an¢ maintenance and operation for 5 years.
Annnalized costs come to $17,000 per site.
Afier 5 years the local telephone cooperative
will charge the schools a minimal fee for
continted maintenance and use.

¢ In the Missouri Education Sat.!lite Network,
participating schocls pay a one-iime fee of
$8,000 for equipment and an annual program-
ming fee of $1,000. Tuition costs for student
courses and st~“f development are extra. Partic-
ipating schools that choose to lease hardware
and services | 1y an annual fee of $3,500 plus
tuition.

¢ The Kentucky Educational Television initia-
tive wili construct a satellite uplink, install
satellite downlinks at each of the State’s 1,300
elementary and secondary schools, and build a
new Telecommunications Center, at a cost of
$11.4 million.

* Houston’s InterAct ITFS transmitting equip-
ment cost $330,000. This system reaches par
ticipating schools within a 50-mile radius
around the city. Pa-ticipating schools have
invested an average of $12,000 for hardware.

* Since 1985, the Pennsylvania Department of
Education has provided $952,000 to fund the
Pennsylvania Teleteaching Project, a s*atewide
audiogrart s project. Funding has supported a
pilot program and has purchased equipment for
48 schools. Funds have also been used to
upgrade software and hardware, for staff train-
ing, cud for maintenance. Local schools pay
telephone charges about $45 per month de-
pending on use.

Varying equipment requ.rements, use of local
resources, and the individual nature of each system

makes cost comparisons between different technolo-
gies impractical. For example, one study that com-
pared costs at five hypotheticai districts linked by a
variety of techr-ologies showed real differences in
the absolute cost of the various configurations, but
the results were judged to be of limited value
because the hypothetical construction was toc con-
trived, and because the capabilities of the systems
-aried so greatly.” Key factors affec. g overall cost
of distance leamning systems include:

® Instructional design: what types of connections
are needed? Instructional design requirements,
particularly interaction, will affect the cost and
type of system chosen.

® Scope of the system: how many sites will the
system serve? More sites will increase the cost
of the system, but costs per student or site may
decreas” as economies of s,ze are realized.

¢ Lxisting infrastructure: what telecommunica-
tions resources are available? Schools with
access to local resources, such as cable ielev.-
sion 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: who can schools share costs
with? Cooperaiive arrangements with business
or higher education can substanually reduce
costs by sharing facilities and resources.

® Engineering requirements of the system: what
are the technical requirements of the system?
Longer distance or rough terrain may increase
costs.

® Financial arrarigements: will it be cheaper to
buy or 'ease 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.

%State of Minnesota Task Force on Instructional Technology, State of Minnesota Task Force on Instructional Technology Report to the Legislature

(St. Paul, MN: December 1988).

"Joan Wallin. Minncsota Depast=nt of Education. person~! communication. June 16, 1989
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Table 3-2—Cost Categories for Distance Lea’ning

initial:
Capital

Development . .

Ongoing:
Programming

Operaton and mantenance .. ..

Infrastructure and hardware costs, such as sateliite dishes, Instructional Televisicr Fixed Service
and microwave towers, computcrs, fibar optic or coaxial cable, monitors, cameras {Equipment
and related costs for :ndividual technology sysiems are discussed inapp B)

Costs needed to actualiy put the system into opuration. These costs cover initial professional training,
program deveiopment, matenals acquisition, staff support, management, and miscellaneous
equipment Such costs are valued not only by actual doitars spent, but aiso in the time invested.

Costs paid to acquire, produce, or use educational programming or instruction These include
subscription ZJsts, costs for individual courses or matenals, and any other costs associated with
producing 1 course or program

Costs associated with continued operation of the system. Some costs include maintenance and
repair; salaries for teachers, aides, and technicians; and expendable materials Also included in

this cotegory are recurnng costs associated with training technicai staft, teachers, and aides

Transmission ......... ..
Expansion ............ .....
management costs.

Costs of satellite transponder time, or fong distance telephone charges, for example.
Costs that result from eniarging an existing program. These include- new equipment, personnel, and

SOURCE. O1A analysis, from Anne Batey and Richard N Coweli, Distant s Ea~~tion An Overview (Portiand, OR Morthwest Reg.onal Educational

Laboratory, Technology Prograr:, November 1986}

® Training: - 5> must be trained and what
expertise aueady available? Experienced
teleteact ..» and support staff will need less
training and support. Insecvice and staff devel-
opment costs vi!l var, depending on the types
of technology used and how the course is
designed.

Schools implementing distance learning systems
have two types of costs: 1) initial costs that include
equipment and development; and, 2) ongo.ng costs
that include programming, transmission, operation
and maintenance, and system expansion. (See tah'e
3-2) The most visible costs are the startup costs,
wk.ch can be quite high, especially if few resources
eaist and the system has to be built “from the ground
up.” High startup costs can make some technology
opuons too expensive for school districts to afford
on their own.

In the long run, the ongoing :xpenses associated
with operating a distance leaming system may be
much more sut-*antial than the imtial costs. The
equipment necessary for a schiool to participate in
Missouri’s Educational Satellite Network 7 rexam-
ple, costs $8,000, but annual subscription cost, for
receiving programming could soon equal or exceed
that amount and will continue to accrue each year
a schools subscribe. School districts that only use
free progrumming from public television or cable
programmers may have minirnal costs. Districts that
share local eachers and resources electronicully
tend to have lower programming costs, althou,’s for
disticts or schools producing their own program-

ming, costs will be higher. Schools tiat buy courses
from commercial providers pay subscription and/or
per cocurse cosis. Other o.:going costs associated
with distance learning include operating expendi-
tures for maintenance and repair, transmission, and
any costs associated with expanding the system.

Opportunities exist for local schools to reduce (or
even eli.inate some) costs by sharing infrastructure
resources a«d progiamming costs with other dis-
tricts or educ. tion agencies, private business. higher
education, and State anc local government. In the
Panhandle Shar-Ed Video Network, for eaample,
four neighboring school districts secured funding
rom private foundations and from the State and,
working 1n collaboration with the loca lepnone
cooperative, are sharing the costs of constructing
and operating a fiber optic system for the schools
and the community. Institutions of higher education,
with technology capdcity and instructioral re-
sources, become natural partners for K-12 distance
education efforts.

Growing opportunities exist for schools to share
ongoing expenses as well. By expanding the uses of
a system. schools can share costs with other user
groups. The State of Maine. for example, will use its
higher education telecommunications network to
serve other learmer communiti¢s after regular school
hours. In this way. the resources of the network are
more fully uiilized, and costs can be born~ by rmore
users. Local schoo.s can similarly reduce operating
costs and share benefits with local businesscs,
governments, and community groups.
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Photo credit Belicore

Sophisticated video processing lachniques and fiber optic capacity will .hance future distance education efiorts

SUMMARKRY

Improvements in telecommunications and infor-
mation technology have given schools many cptions
for delivering instruction ana educational resources
to distant students ard teachers. Furt’ : advances ‘n
technology, including more powerful computers and
sterage devices, the deployment of fibe. optics,
better signal processing and compression, and the
rapid advance of digital technology. promise even
more opportunities in the future. The capabilities of
distance education will expand as information pro-
cessing and telecommunications technologies con-
tinue to converge, as audio, data, and video become
easier to comvine, store, and use, and as various
technologies and networks are linked.

This explosion of technological possibilities pre-

sents schools and educators with a host of new
challenges and opportunities. Schools wiil face an

ERIC

IToxt Provided by ERI

increasingly complex array of technologies and
providers. Many new players, including the telecom-
munications industry and the post-secondary and
higher education community, can help sort through
the choices. Educational users can becorae leaders in
advancing the development of new education tech-
nologies, applications, and experiences. Education
and industry can work together.

Today, the technical capability exists for schools
to provide effective distance educatioa, and a
growing number of efforts utilize available telecom-
munications infrastructure and information re-
sources. However, access to telecommunications
resources varies ~onsiderably in different locations.
Channels that could be used to provide distarce
education are saturated in many areas. high-capacity
fiver optic lines are concentrated in more populous
areas, and schools’ internal wiring is often inade-
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quate. As 2 result, most efforts will require additions
to existirg systems and/or the construction of
entirely new systems.

A major factor in the advance of telecommunica-
tions technologies and services is the sometimes
confusing regulatory structure in the Unitec States.
Regulations and policy regarding computer and
telecommunications technologies have been largely
promulgated with little conscicusness of the needs
and concerns of education. Transmission costs can
be very high and gairing access to scarce communi-
cations channels anc rescrces can be difficult for
local schools. Future changes to telecommunica-
tions policy and regulation, e: pecially those govern-
ing the public telephone netwoik and the Nation's
cable television providers. coulu radically afvect the
options available to schools. To protect rising
interest and investment * . educationai zlecommuni-
cations, the edu:ation ‘ommunity needs a voice in
determining how these policies are defined.

The future promises vastly more sophisticated
telecommunications systems for educatior.. These
systems will generate new and different apvlications
as the technologies advance and as students and
teachers learn to use the systems more creatively and
effectively. These systems have the capability of
serving more than just the needs of ¢ducation—
telecommunications is achieving greater importance
in encouraging economic developmient, training the
work force, «nd extending the resources of the
information age to all citizens.

Policy options serving immediate needs and
long-term goals could include:

o Suppo:t technical assistance to schools and
States planning distance learning efforts.
Experieuces of those already up and running
could be shared more broadly.

e Review and siiape Federal and State tele-
communications policy to ensure a coherent
use of communications technology for edu-
cation. Assuring adequate capacity on telecom-
munications systems for education at reasona-
ble rates could expand the use of such facilities
for distance education and promote the irn-
provement and expansion of existing systems,
as well as help to justify investment in new
telecommunications resources.

¢ Svpport standards and protocols that pro-
mote the integration of different technol-
ogies and networks. The growing national
infrastructure for distance education is com-
posed of numerous systems with various ad-
ministrative and technical framew orks. Efforts
to expand the communications infrastructure
for education could build on resources already
installed, while seeking further connections
and flexibility.

Telecommunications and information technolo-
gles can advance teaching and learning to new
levels. The potential of technology for addressing
the needs of education cam.ot be negiected.:

Technology has the capac:ty to do more than aid
the exchange of informaton and ideas. It can
enhance students’ powers of analysis, sharpen their
capacity to think critically, improve their writing
skills, and increase their atility to develop independ-
ent judgments. If used properly, it is likely to alter the
learning environment to such an extent that the old
institutional models of campuses, classes, lectures,
schedwies, nmetables, and tests will not survive 1n
their present forms. How, when, what. and where we
teach will change.”

71Donald R. McNeil. “Technology Is a Hot Topic, But Its Impact on Higher Education Has Been Mimimal.” Tive Chromicle of Higher Educanon. June

7. 1989, p. Ad4
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Chapter 4

The Teacher Link: New Opportunities for the Profession

While the intellectual and social demands on teachers have escalated at an astonishing rate since
this century began, the nature and organization of teachers’ work have changed only a little since the
middle of the 19th century We now live in an age when many elementary school students have their
ownmicrocomputers. These students can put some of the most amazing achievements of modern science
and technology to work in support of their learning Yet their teachers are still working with the same
Job descriptions that teachers had in the mid-1800s, when McGuffey’s Readers and spelling slates were

the leading educational technology !

INTRODUCTION

Today not eveiy 1eaching need can be met by
applying the traditional classrrom model of 1
teacher standing in front of a class of 25 students. In
some cases, there may be just a handful of students
who need to take a particular course, not enough to
justify hiring a teacher. Or a district may be unable
to find a fully qualified teacher, especially in
specialized or advanced subjects. Because of this
mismatch between student needs and fully qualified
teachers, many districts are turning to distance
leaming technologies for help.

Distance learning technologies can bring the
teaching profession out of the age of McGuffey’s
Readers and into the 21st century. The very technol-
ogies that can bring better resources into the
classroom to help students can also improve the
quality of the \eaching work force.

Teacher quality is a charged term, subje. to
debate as to what constitutes teaching excellence.
This much is clear, however: we need to find ways
to bring into teaching people who are better pre-
pared, and w uaintain and nngrade the skills and
knowledge of those already in the classroon.. We
also need to do a better job of utilizing the human
resources we already have, to share professional
expertise, and to draw on the skills of the most
experienced and talented teachers so that their
wisdom will be available to others. Distance learn-
ing technologies offer a resource for meeting these
goals. But to improve teaching via technology,
enthusiasm and ¢xcitement for technology must be
matched with careful attention to three critical
factors: involving teachers in the planning and
implementation process, accounting for how teach-

ing with technology can change the nature of
teaching and the teacher’s role. and cducating
teachers to take advantage of these teaching tools.

FINDINGS

¢ A mismatch between student needs and quali-
fied teacners, especially in areas such as mathe-
matics, science, foreign language, or advanced
placement courses, has driven many districts
to adopt distance learning strategies. The need
to provide inservice training and professional
develop.nent to school staff has been another
motivating factor.

¢ The key to success in distance learning is the
teacher. If the teacher on the system is good, the
technology itself can become almost transparent.
Conversely, no technology car overcome poor
teaching; poor teaching is actually exacerbated in
distance education applications. Bu* when skilled
teachers are involved, enthusiasm, expertise, and
creative use of the media can enrich students
beyona the four walls of their home classroom.
Outstanding teachers can also serve as *‘electronic
mentors” to other teachers.

¢ Teachers’ concerns abou: being displaced by
technology must be taken seriously. Systems
imposed from above are understandably threat-
ening. However, when teachers are involved in all
aspects of planning and implementing distance
learning strategies, they can shape the systems to
meet the needs of the entire school community.

¢ Teachers using distance learning have had to
find new ways to structure student-teacher
interaction. Old styles of teaching 112y not be
appropriate or effective. The inherent limitations

1The Holmes Group. Tomorrow' s Teachers A Report of the Holmes Group (East Lansing. Ml April 1986), p. 6
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in distance learmug technologies can be catalysts
for instructional design and texching techniques
that eniiance the learning process.

Distance education systems offer many benefits
to teachers for professional growth. Courses
can make it possible to broaden and update
knowledge, enhance skills, or change specialties.
Electronic networks give teachers a chance to
connect with ccolleagues and share resources.
experience, and teaching. Teachers delivering
courses over distaiice learning systems can focus
on their specialties. They can negotiate more
flexible, individualized teaching options.

Teachers must be trained if they are to use
distance learning techrologies effectively.
Training opportunities, however, remain iimited.
Few preservice and inservice programs focus on
how to incorporate technology into instruction,
create new opportunities for imeractivity, or
develop materials and use the media most effec-
tively.

Distance teaching is not for everyone. For some,
nothing can substitute for the intimacy of the
classroom. Those who serve as distance teachers
report that it takes more time to prepare for class
sessions and more effort to compensate for the
separation from their students. They must be niore
organized. Being on stage at all times can be
intimidating. But distance teachers are excited
about the opportunity to be innovators, to teach
the subjects they love to a wider audience of
students, and to use technology as a springboard
to creativity.

¢ Classroom facilitators matter. How they work
with the distant teacher shapes the style of
instruction and affects the success of the effort.

* The opportunity exists to develop regional or
national resources for teacher development
over distance learning systems, similar to
professional development programs now avail-
able for engineers. Gne of the reasons for the
success of engineering and technical programs is
the support provided by employers. Convinced of

the crucial need for their staff to keep up-to-date
with courses relevant to their work, employers
provide not just tuition fees, but classroom space
at or near the work site and release time so that
employees can participate. If education were to
support similar efforts, the current and developing
nationwide distance learning infrastructure could
make it possible to create a national sysiem of
teacher enhancement, drawing on the best re-
sources around the country.

MATCHING EDUCATIONAL
NEEDS AND QUALIFIED
TEACHERS

Do we have today, and will we have tororrow,
the number of qualified teachers needed to equip our
young people to meet the social and economic
challenges of the 21st century? It is casier to
describe the curre..t situation than it is to project into
the future, particularly since the future of schooling
is being redefined by many forces. Shifting demo-
graphics and social needs, advances in technology,
and changing demands on the profession of teaching
all contribute to current school reform and restruc-
turing efforts.

Teacher turnover is the factor that most affects the
demand for new teachers. Districts continually need
to replace teachers who leave the profession before
retirement. Of special concern is the fact th»t much
of the current teaching force is nearing retirement
The Department of Education projects that hetween
1988 and 1997 about 1.6 million new teachers will
be needed.?

School reform efforts have alse pushed hard on
the demand side of the equation. State graduation
requirements and prerequisites for university en-
trance have increased demands for curriculum offer-
ings, especiaily in mathematics, sciences, and for-
eign languages. Many schools find themselves
unable to meet this demand. Techmcally, few
positions for .equired courses stand vacant, but
many schools have had to use teachers who are not
fully qualified to fill those positions. The '985-86

2Much of this discussion comes from James B Stedman, Congressional Research Service, “Teachers Issues for the 101st Congress.” 1ssue bnef,

June 1, 1989.

“The Depanument of Education relies on Bureau of Labor Statistics estumates of teacher attrntion in 1983-84 a14.9 percent for public clementary school
teachers and 5.6 percent for s=condary teachers. Some analysts challenge these attntion rates arguing that a higher percentage of teachers leave annually.

raising the number needed by a substantial margin Ibid.. pp. 6-7
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National Survey of Science and Mathematics Educa- demand was also dropping. After years of ieacher
tion found that a majority of high school principals surplus, in 1985 ijobs and job seekers were roughly
reported difficulty hiring fully qualified physics, in balance.? Reflecting a number of factors, includ-
chemistry, computer science, and mathematics ing increased demand for teachers and improved
teachers, among others. The situation among foreign teacher salaries, enrollment in undergraduate

language teachers is equally troubling. Forty percent teacher education programs jumped by slightly more
of those responding to a State survey of foreign than 20 percent between 1985 and 1986, and is
language teacher availability reported an existing expected to reflect an increase of about 10 percent
shortage at the elementaiy level; 48 percent reported between 1986 and 1987.10

shortages at the secondary school level. Further-
more, they expect these shortages to increase: 57
percent anticipated foreign language shortages at the
elementary level within the next 5 years, and 62
percent at the secondary level.’

Teacher applicants are coming from a wider pool
than just the recent graduates of education programs,
however. Teaching is attracting diverse populations,
including many reentering teach :rs. Data from the
American Federation of Teachers’ survey of States

Concern has also focused on the number of show that 53 percent of new hires in 1987-88 were
minority teachers in schools today and in the future. reentering teachers.!! In a recent study of teacher
At a time when the proportion of students from applicants,!? school districts reported that about 50
minority groups is expanding rapidly,® the number to 60 percent of their applicants for teaching

of teachers from minority populations is not keeping positions are “recent college graduates,” 10 to 20
pace. At one time, 18 percent of the U.S. teaching percent are “former teachers trying to get back into
force was made up of Black teachers. Today the teaching,” 10 to 20 percent are “substitute or
figure is 7 percent, and some estimates suggest that part-time teachers seeking full-time teaching posi-
the proportion will fall to less than 5 percent by tions,” 2 to 5 percent are “mid-career changers

1995. Only 2 percent of teachers in public schools seeking teaching jobs,” and 2 to 5 percent are retirees
are Hispanic.’” Mir.ority enroliment in undergraduate wanting io become teachers.!3

teacher education programs has remained relatively
stable over the last 3 years, never exceeding 5
percent of the total enrollment.?

Many States have created special programs to
recruit and train new teachers in the areas of
mathematics and science. Three approaches are in

Can the needs for qualified new teachers— use.!* Two types of programs recruit professionals
especially in these areas of special need—be met (retirees or career changers) who may be interested
through traditional me2as? Are colleges of educa- in teaching. Some programs orovide the coursework
tion producing enough qualified new teachers? required for full certification, while others (known
Throughout the 1970s and early 1980s, the number as alternative certification) establish less restrictive
of newly trained entrants graduating from under- criteria for the teaching credential. A third type of
gradnate teaching programs declined by more than program recruits teachers who are currently teaching

one-half. However, this was a period when teacher other subjects and gives them the courses they need

4See Ins R. Weiss, Report of the 1985-86 National Survey of Science and Mathematics Education (Research Triangle Park, NC. Rescarch Tnangle
Institute, 1987)

SJamie B. Draper, Jont Commuttee for Languages. State Activities Update Focus on the Teacher (Yonkers, NY. Amernican Council on the Teaching
of Foreign Languages. December 1988)

6By the year 2000, one-half of the student popuation will be made up of Blacks, Hispanics. and members of other minonty groups In many  hool
districts, especially urban districts. thus 1s already the case The Task Force on Women, Minonities, and the Handicapped in Science and Technolegy,
“Changing Amenca: The New Face of Science and Engineening.” unpubhished intenm report, 1988

"Martin Haberman, "More Minonty Teachers.” Pt Delta Kappan. vol. 70, No. 10, June 1989, p. 773
SLynn Olson, “Education Schools' Enroliment Riscs for Third Straight Year, Study Shows.™ Education Week. vol 7, No 26, Mar 22.1989.p 7

9Camegic Forum on Education and the Economy. A Nation Prepared Teachers for the 215t Century, The Repon of the Task Force on Teaching
as a Profession (New York, NY. 1986). p. 26.

1001son, op. cit., footnote 8.

11Amenican Federation of Teachers® Survey. cited n C. Emily Feistntzer, Teacher Supply and Demand Surveys 1988 (Washington DC Natoral
Center for Education Information. 1988). p. 7.

121byd.
131bid.

14For more information on t2<c programs, see Linda Darling-Hammond etal , Redesigning Teacher Education Opening the Door for New Recruits
‘Q""znce and Mathematics Teaching (Santa Monica, CA. Rand Corp , Center for the Study of the Teaching Profession. 1989).
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to obtain certification in mathematics and science.
Of those graduating from all three alternative
programs, 85 percent enter the teaching profession
immediately after graduation, and about 75 percent
stay in the classroom at least 2 years. Both percent-
ages are comparable to those for graduates of
traditional teacher preparation programs. Sixty-four
of these programs provided about 10 percent of new
science and mathematics teachers in 1986-87.15
These nontraditional programs also appear to be
attracting substantially mere minority candidates
than other teacher preparation programs. !¢

What Role Can Distance Learning Play in
Matching Educational Needs and
Available Teachers?

Distance learning provides a way to overcome
field-specific teachir shortages by offering
classes taught by fully qualified teachers. Because
today’s technology makes it possible to bring a
teacher from any distance to the school electroni-
cally, sharing teachers among schools, once a
geographic or physical impossibility, is now feasi-
ble. For example, in a recent survey of shortages
in foreign language teaching, 38 percent of the
States reported that they now offer foreign
language instruction via technology (most com-
monlg satellite-delivered courses) as one solu-
tion.

Distance learning can do more than fill the gaps in
an uneven teaching supply. It can allow student
teachers to observe and work wi.h outstanding
teachers—"‘electronic mentors"—anywhere in the
country. It can provide a way to keep teachers
up-to-dete or to develop expertise in new areas. it
can facilitate the preparation of new teachers from
nontraditional sources. And it can bring new re-
sources to enrich the classroom environment, create
opportunities for team teaching, and open up the
walls of t.ie once-isolated classroom.

IMPLEMENTING DISTANCE
LEARNING: CLASSROOM
CONSIDERATIONS

The Need for Teacher Involvement

If distance learning is to take hold, teachers
must be involved in the planning of these systems,
trained to use the tools they provide, and given
the flexibility to revise their teaching accordingly.
Some school reformers and technology zealots have
eagerly embraced technology as the new educational
fix, an all-purpose solution to the educational ills
that beset America today. Those responsible for
running the Nation’s schools typically take a more
conservative, long-term “.iew of change. The physi-
cian's “First, do no harm” may be the unspoken
watchword of school administrators looking at
alternatives to the present system. One requirement
for constructive change is the involvement of those
who will be left holding the reins—the teachers.

Distance learning, like most technological solu-
tions, may instill initial skepticism a2 apprehension
among parents, students. anu teachers. Like the
introduction of computers, some of this apprehen-
sion subsides once the technology becomes “‘demys-
tified.” When teachers develop experience and an
understanding of how to complement their own
teaching, their outlook changes. With familiarity,
they look at technology as another teaching tool.

But teachers are awarc that some schools may try
to take educational shortcuts by buying into distance
learning courses as a way of reducing staff. Teachers
also worry about the cuality of instruction students
will receive if distance learning systems are not well
planned. Teacher concerns must be factored into
any planning for distance learning. The National
Education Association has taken a strong stand on
this issue:

The commuttee believes that the Associaion and
its affiliatr . should be involved in the planning,
implementation, and evaluation of long distance
learning proposals and programs to provide students
the highest quality learning experience.!8

151bid., p. xiv.

160verall. 20 percent f the nontraditonal recruits are minonty group members; 10 percent are Black. By comparison. the 1985 Survey of Recent
College Graduates ‘ound that only 9 percent of all bachelor's and master's degree candidates newly qualified to teach (1n all subject arcas) were minority
group members; 5.6 percent were Black. U.S Depatment of Education. Center for Education Statistics, May 1986. cited in Darling-Hammond. op cit ,

footnote 14, p. 49.
17Draper, op. cil., footnote 5. p. 2.

18Natictial Education Association Special Committee on Technology, “Polic; Statemen: on Technology.” unpublished document, July 1989, p. 7.
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Some teachers fear that they will be replaced by
teachers beamed in from afar, in a Star Trek vision
of the future. Interestingly, this concern diminishes
in schools that have used distance learning technolo-
gies; those teaching in distance leaming projects are
adamant in their feeling that teleteaching will not
replace regular teachers.!® Other teachers are con-
cerned that they will be forced to teach over these
systems. A more realistic concern is that teachers
will be given distance learning responsibilities as an
add-on to their regular teaching, with no allowance
for the demands of this new role. There is some basis
for this concern. Teleteachers (those who teach a
course over distance learning systems\ consis-
tently report that it takes them morc time to
prepare for distant teaching lessons, and more
time for followup with students. For example, in
the OTA case studies,? despite the varyin:; systems,
most teachers strongly agreed that prepe.ing lesson
materials for distant teaching is much more time-
consuming than preparing lessons for regular teach-
ing. These teleteachers estimated that preparation of
a typical daily lesson ranged from 38 minutes up to
4 /2 hours. Yet, despite the increased preparation
time, fewer than one-half of the teleteachers sur-
veyed in the OTA case studies received a highe.
salary for teaching a telecourse than they would in a
regular classroom, and 87 percent were not given a
reduced teaching load.?!

Some districts that have not involved teachers
early on have eaperienccd labor-management diffi-
culties. Unions representing teachers want to ensure
that teacher employment and responsibility levels do
not decrease after the implementatioa of a distanze
learning network.”> When faculty feel they do not
have enough input into the planning, implementa-
tion, and uses of distance learning systems, the result
can be frustration, confusion, and potentially less
effective use of any system.23

When teachers are involved in the development of
distance learning systems they have been able to

shape the systems to assure appropriate and high-
quality instruction and to help planners consider a
broader range of services for the entire school
community. More importantly, this planning can
contribute to a rethinking of staffing requirements
and alternative educational arrangements as part of
school restructuring efforts. There has been little
research on the issue of how distance learning can
affect staffing, or how new or desirable teaching
models can be utilized, but alternative staffing
arrangements and flexibility in collective bargaining
issues can be negotiated. Several new possibilities
could be considered.

* Part-time or reduced load teaching assign-
ments.

Teachers who are at home with young children, or
have retired or left teaching for other careers may
wish to keep their hand in teaching on a part-time
basis, specializing in distant teaching. For example,
in Houston’s Region IV Interact system, the 11
instructional television teachers are recruited from 3
alternative sources of public school teachers: retired
teachers, teachers not currently employed full time
in secondary teaching assignments, and full-time
university graduate students who hold teaching
certificates.?

e Using master teachers or subject area spe-
cialists for some or all portions of a distance
learning course to supplement the skills of the
home-site classroom teacher.

In one example, a high school in New York State
offered Russian history using faculty from a nearby
university via distance learning.?* The classroom
facilitator was a history teacher who lacked the
special qualifications to teach Russian history. The
teacher took the course along with his students,
collaborated with the teleteacher throughout the
course, and was able to teach the Russian history
class himself the following year. Distance leaming

19Sce Bruce Barker, Texas Tech University. "Distance Learning Case Studies.” OTA contractor report, May 1989

20T,
2Hbad.

228¢e for example. New York State United Teachers, Division of Research and Educational Services, Survey of Distance Learning Projects. No.

868718 (Albany. NY: hime 1987)

New York State Legisiative Commussion on Science and Technology. Distance Learning The Sky's the Limit (Albany, NY September 1988), p.

26.
24Barker, op. cit., footnote 19.

Center for Leaming Technologies, Emerging Technologies Distance Learning. The Learming 1 New York Teleconference Series (Albany, NY

Department of Education, Feb. 2, 1988).
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did not displace this teacher; instead, it expanded his
skills and areas of expertise, increasing his teaching
options.

¢ Employing student teachers, retired teachers,
or paraprofessionals as classroom facilitators.

Here, too, the unique cooperation possible be-
tween the teleteacher and the teacher in the receiving
site makes it possible to comtine the skills, exper-
tise, and experience of different levels of teaching.
In many distance learning projects, the teleteacher is
a uniquely skilled teacher; a teaching intern could
learn a great deal by working with these teachers as
a site facilitator. Conversely, a retired teacher
serving as a classroom facilitator could bring experi-
ence and perspective to enrich the distance learning
course.

e Sharing teaching among several teachers
within a distance learning course (see box 4-A).

Opportunities exist for creating new interdiscipli-
nary courses, combining the expertise of several
teachers from many schools. A district could offer a
course in “Major Issues of the 20th Century,”
highlighting the teaching of a top-notch history
teacher from one school, the literature teacher in
another, and science and technology experts from
other schools. Teachers might welcome the opportu-
nity to participate in special courses if each could
focus on those topics in which they have special
expertise and interest, working with distant col-
leagues whose expertise complements their own.

In the traditional classroom, one of the barriers to
team teaching has always been schedwing. In
distance learning, scheduling adjustments, while
difficult, are accepted as the norm. In cooperative
distant teaching, changing concepts of time and
place can make team teaching more feasible. The
class environment can remain the domain of the
home school teacher, but it can be expanded by
sharing teaching resources with colleagues.

Distance Learning Technologies and
Teaching Style: Issues of Interaction and
Instructional Design

Clearly, distance learning can add new resources
to the traditional classroom, whether those resources

are specialized teachers or contributions from wise
and unique people from many walks of life. These
resources will change the design of courses and how
teachers conduct their classes. In fact, many teachers
develop new skills and insights that carry over into
their regular classrooms. 26

Students, teachers, course materia' and presenta-
tion, and interaction are all affected; distance
learning creates a new context within which the
educatic', process and student-teacher interaction
take prace. Old styles of teaching and learning may
not be most appropriate o1 effective when mediated
by telecommunications technologies. These tech-
nologies impose inherent limitations (which vary by
individual technology), but they can also enhance
the learning process.

In attempting to incorporate distance learning into
a classroom setting, or in designing distance courses
or modules, teachers and instructional designers
have had to find ways to restructure interactivity.
Various types of distance learning systems may limit
interaction in different ways. Some systems, such as
~udiographics, do not permit students and teachers
to see each other, but they can converse and
exchange written materials, sophisticated graphics,
and visual images. And use of the graphics tablet can
be very effective in courses such as astronomy and
calculus. This interaction, while not face-to-face,
may be equally effective.

In one study?’ looking at several projects using
audiographics systems, teleteachers confirmed that
the preparation required for audiographic presenta-
tion forced them o rethink the design of their
courses. Many coi'mented that the lack of visual
contact with their students forced them to imiprove
weir communication and listening skills.

Regardless of whether they changed teaching
styles, virtually all instructors claimed they were
better teachers after teaching e\ ~n one course over
the audiographic system. They attributed this to the
fact that they had to be much better prepared than in
the traditional environment. They began to think
more systematically about what they were teaching
and how best to present the information in spoken

2Barker. op. cit.. footnote 19.

27Kay W. Gilcher and Sally M. “ohnstone. A Critical Review of the Use of Audiographic Conferencing Systems by Selected Educanonal Institutions
(College Park. MD: International University Consortium. University of Maryland. 1988)
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Box 4-A—Team Teaching Over a Two-Way Video Link!

During the 1988-89 school year, two high schools in the Hartford area piloted a two-way video and audio
hookup over the local telephone system. This demonstration project was funded by the State of Connecticut and
Southern New England Telephone (SNET). Bulkeley High School in inner-city Hartford was linked with Hall High
School in suburban West Hartford. A teacher at each school volunteered to participate in the first pilot run of the
compressed video system and to explore applications for teaching advanced Spanish in their districts.

Why were the two teachers in these high schools eager to participate? Mary Foley, Hall High School teacher,
wanted 90 join the two classes in order to expand her students’ cultural understandings and enrich their course
content. She felt that her students would benefit from experiences that prepared them for learning and working with
peopie from many different walks of life. And although her students were “advanced” in Spenish, they were not
fluent speaksrs. Bulkeley's students, many whose first language was Spenish, had much to contribute. For Bulkeley
mwmmm DiPietro, the project “. . . provided an opportunity for others to learn about us, and us

The two teachers spent many hours working together, preparing to team teach their advanced Spanish courses
{one Advanced Placemen*, the other designed for native language students with high levels of fluency). They found
common ground, despite a contrast in their teaching styles, curriculum emphasis, backgrounds of their students, and
classroom facilities.

The firs? day of team eaching started with both classes coming together for a joint class held at Bulkelev High
School. The day was an exciting one; officials cut the ribbon at the door of the electronic classroom at the hagl. school
and the technoloyy links between the sites were tumed on. The classes met in a roundtable forum, conversing in
Spanish, while d: strict, State, school board, and telephone officials watched. Teachers felt that this first “face to face”
meeting was casential. The classes teamed for 1 week during the spring 1989 pilot, and will continue on a regular
basis in the fall. In addition, the two-way classroom link will be used to offer a new course in ltalian from Bulkeley
to Hall, adding curriculum resources that neither school had offered before.

How will this joint project influence other efforts in the State? According to Betty Sternberg, State Supervisor

for Curriculum and Instruction, this project will help educators understand the strengths and limitations of distance

. She is cautious about the benefits: technologies alone cannot resolve differences in educational resources.

“Let’s not kid ourselves, technologies are not educational panaceas.” Nevertheless, State Commissioner of

Education Gerald Tirozzi believes that these efforts can open up thinking about sharing teachers and resources
across districts.

From the SNET point of view the project will help telephone companies learn how students and teachers can
use telecommunications, what technical changes are needed to make the system work better, and what creative
applications are possible. As Kathy Buccy, head of the SNET Links to Learning Project notes: “. . . these schools
will use our telecommunications resources to serve their needs——two different schools, two differe~t facilities linked
by the need to share knowledge.”

10TA site visit, February 1989.

and graphic forms. They stated that thts improve- The best way to learn new tnformaton ts o
ment in thewr teaching carned over into the tradt- recetve it while tn an active. rather than passive. state
tonal classroom.?# of consctousness. ..One sumple method the in-
structor can use to asstst the leamer...1s 10 do
something that 1s never done on broadcast televiston.

Distance learning teachers have found that. unless to talk dtrectly to the dustant learner and require a

they pay close attention to the need to create an response at the very beginning of the session.?

interacuve environment appropriate to the technol-

ogy. students can and will tune out. One study In another project. instructors show a short

suggests: vi-leotape during the (irst class session that high-
28 Iid . cited in American Journal of Distance Education, vol 3. No 1, 1989, p 82

9Sally M Johnstonc. “Interactive Teaching Breaking Television Viewing Habus,” ED. The Distance Education Neswork Report.vol 2. No 5 (San
Ramon. CA* Applied Bu- 1ess Telecommunications, May 1988). p 4
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Photo credit: John Mubberd, Coigate University

Teacher and student, though miles apart, work together on a mathematics problem over this audiographics system.

lights the difference between recreational viewing
and interactive instruction via television.*® When
teachers help their students prepare themselves for
active viewing of  =dia, the students are more likely
to overcome the passive habits acquired from
recreational use of media.

Teaching in a distant learning setting chal-
ienges teachers to rethink their interaction with
students. Even in the traditional classroom, interac-
tion between teacher and student does not just
happen—good teachers are always looking ior ways
to involve their students. Furthermore, student
learning comes not just from inter-.ting with the
teacher; it comes from interacting with other stu-
dents, and relating new information to prio- under-
standing and knowledgc. The distance learning
teacher must deliberately structure opportunities
that encourage students to work together in small
groups, tackle problems on their own, or work with
materials like computer programs to test and rein-
force learning when the teleteacher is not availa-
ble.3! In these instances, t+ 2 local facilitator can play
an important role. Both the teacher and facilitator
function a< instructional guides or coaches, to
expiain, answer questions, and go into greater detail.
With less opportunity for traditional forms of
interaction, stadents may have to take more respon-
sibility for their own learning.

Because of the physical separation between the
teacher and students, teleteachers need to establish
ways for students in the remote classrooms to feel
comfortable contacting them. These arrangements
vary with the type of distance learning projzct, the
technology used, distances, and the number of
students involved. Tkey include:

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

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

e asking students to send in pictures of them-
selves to personalize their responses to ques-
tions on the air;

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

e sefting up assignments for students to handle as
members of learning groups;

e using electronic keypads to gauge student
understanding during the lesson, allowing the
teacher to assess if the material is understood
before moving ahead in the lesson; and

e 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.

30Rich Gross, Dean of Telecommunications, Kirkwood Community College, Cedar Rapids, IA, personal communication, July 1989.
31Barker, op. cit, footnote 19 Sec also Toby Levine, Communications, Inc . “SERC Pilot Semester Evaluation Project.” report prepared for Satellite

Educauonal Resources Consorium, Columbia, SC, July 1989.
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Photo crecit Sandy Weich, Kentucky Educational Technology

In some sateliite courses, students send answers
instantaneously via electroniC ke pads. Teachers know at
once who needs additional heip.

Teleteachers interviewed in the OTA case stud-
ies2 were concerned that distance made one-on-one
communication more difficult. In systems that had
no immediate visual feedback, teachers missed
being able to read their students’ visual cues and
nonverbal behavior. These negative features c:eated
by the technology should not be minimized. One of
the main reasons many teachers chose teaching
and remain in the position is the satisfaction they
derive from working closely with individual
students, listening to their problems, and observ-
ing and guiding them in their personal and social
development as well as academic growth, botk in
and out of class.* The implication for distance
learning efforts is important. Not all teachers want
to teach at a distance, especially if the distance
learning system is one in which they teach to an
empty studio and have no classroom that is their
“home class,” or in systems where all students
cannot immediately reach them with questions and
comments. It is easier to maintain interpersonal
relationships between students and teachers in
systems where the distance learning teacher main-
tains a home ciassroom and extends his or her reach
to students in distant classrooms, while limiting total
student enrollment to \1at found in a typical class.

What Skills Do Teachers Need
To Teach Via Technology?

‘The ey to any distance learning system is the
teacher. Not ewery teacher makes an effective
icleteacher. As suggested by one researcher:

Just as every person in the world is not born to be
a teacher, every teacher is not born to be a
teleteacher. Being a good teleteacher calls for all of
the understanding, experience, and skills of a live
classroom teacher—and lots more. A good voice;
pleasing appearance; stage presence; plenty of self
conf*dence; a flair for the dramatic, artistic, creative;
being comfortable with the use of the technology:
and a willingness to gc the extra mile are all vital
qualities. Most important is an openness to becom-
ing comfortable w'th the new technology and ap
ability to use its strengths to enhance teaching and
learning. 3

More is required, however, than just these per-
sonal attributes. The critical role of the teacher in
the distance learning setting makes it imperative
that teachers get adequate training not only in the
technical aspects of the system, but also n the
educational applications of the technology.
Teachers’ understanding of how to design a course
and of appropriate and effective communication
skills for teaching at a distance are central to the
success of the effort. These are also the lessons they
will most likely carry with them back to the
face-to-face ciassroom environment.35

Many teachers have asked for more training on
how to usc distance learning systems most effec-
tively. For example, faculty members in the Leamn
Alaska Network requested preparation for distance
teaching, identifying the need for assistance in such
areas as:

¢ the amount 5f time needed to preare and teach
distance delivered courses.

® methods to establish and maintain effective
communication with distant students,

o experiences of other faculty members,

32Barker, op. cit, footnote i9

3For example, one study found that the majonty of teachers (70 percent) discuss personal interests or hobbics. current events, and persunal problems
with their students outside the classroom. And, when the relationship between teachers and students 1> described as positive, teachers are more likely
tobe percerved as “excellent” teacher .. students listen more offen in class, and students’ performance and enthesiasm for learning are tugher Lows Harns
& Assocuates, Inc., The Metropolitan Life Survey of the American Teacher 1988 (New York. NY- 1988), p. 8.

34Dean Bradshaw, The Promuse of Distance Learning (San Fiancisco. CA Far West Laboratory for Educational Researc h and Development. January

1989), p. 22
3Gross, op. cit., footnote 30
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e strategies for adding visual compoients to
audio courses,

e strategies for increasing \nteracticn both among
students and between students and faculty,

¢ planning and management of organizational
details involved in distance delivery, and

® strategies to encour. Ze group cohesion and
student motivation.36

Unfortuaately, many projects throw their teachers
into distance teaching assignments with littie prepa-
ration. One study suggr.sts:

With onlv & few exceptions, the best training 1§
little more than a quick effort at tme last moment
before impiementation or after problems have al-
ready appeared. Often teachers are left to grapole
with the new programs on a “sink or swin1™ basis
under the assumption that no training is required.?’

In OTA’s seven case studies,3® nearly two-thirds
of the teleteachers surveyed (64 percent) had not
received training prior to teaching over their respec-
tive distance learning systems.

All the large multistate distance learning projects
have, however, addressed the training of both distant
teachers and facilitators. Some projects give pro-
spective distance teachers screen tests. For example,
in the STEP network, despite the fact that teleteach-
ers are certified high school teachers who have
extensive teaching experience, they all receive
instruction in communication skills for presentatinn
over television. The training is provided by the
private broadcast studio from which STEP program-
ming originates. As the general manager of the
studio said:

You can’t just walk in front of a camcra and start
to talk. Our major role is 1tegrating the teachers’
teaching skills with the broadcast medium. The
producer and director show thein how to use the set,
how to move across the set. We emphasize the
importance of maintaining eye contact with the
camera and projecting an image that personalizes
their instruction to the students. We don’t want any

of the broadcast or teaching of the teacher to look
clumsy. The students will recognize clumsy pro
gramming and judge the quality of instruction
accordingly . . . .We want the student to see that the
teacher looks smooth, comfortable, under control,
and professional in front of the camera.®

Many teachers are natural actors. The classroom
is their stage. For them, communiczting in front of
a camera may not be so different. But tel:teachers
must learn how to use the resources prov.ded by the
distance learning system creatively to communicate
with their students, however far away they may be.

Research on collaborating in the workplace and in
“virtual ciassrooms” (educational communities sep-
arated in time and place), suggests new opportunities
for learning and different communication meth-
0ds.* In research on computer-supported coopera-
tive work, research focuses on crealing virtual
environments similar to human communities and
facilitating emotional bonding and social relation-
ships over distances. The major applications devel-
oped so far use video imaging and digital voice to
widen communication as much as pessible, so that
users can transfer face-to-face ‘nteraction skills into
the new environment. However, whilc many as-
pects of virtual environments are similar to
facc-to-face encounters, the overall communica-
tion style needed to be effective in electroni~
interaction is different.

The interchange of ideas in distance leamning
requires different communication methods than in
conventional classrooms for a number of reasons:

¢ information technologies are predominantly a
visual medium, rather than the textual and
auditory ervironment of the conventional
classroom,

o the affective content of technology-mediated
messages is muted compared to face-to-face
interaction, and

e complex cognitive content can be conveyed
more readily in electronic form because multi-

3See Michael Moore. Pennsylvania State University. “Effects of Distance Learning A Summary of the Literature,” CTA .uniractor report, May 1989,

p.- 23.

%Anne Baiy and Richard N. Cowell, Distaace Education An Overview. ERIC, ED 278 519 (Portland OR Northwest Regional Educauonal

Laboratory, 1986), as cited 1n Moore. op. cil., footnote 36, p 22.
38Barker, op. cut., footnote 19.

WJason Vingelen. RXL Ccmmunications. Spokane. WA, personal communication i Barker. op. cit.. footnote 19, p 12
“For a fuller discussion of this concept. see Chnstopher Dede, Umiversity of Houston-Clear Lake. “The Evolation of Distance Learning-

Technology-Mediated Inieractive Leaming,” OTA contractor report. July 1989
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ple representations of material (e.g., anima-
tions, text, verbal descriptions, and visual
images) can be presented to give learners many
ways of understanding the fundamental con-

cept.4!

Training is also an integral part of distance
learning projects that are intended as supple-
ments to, rather than substitutions for, regular
classroom teaching. The training that is given to the
classroom teacher who is responsible for implement-
ing these activities and lessons in the classroom
varies with the depth, sophistication, range, and,
perhaps, novelty of the enrichment materials. For
example, in programs presented by the Public
Broadcasting System, the National Aeronautics and
Space Administration, and Talcott Mountain Sci-
STAR, advance materials help teachers prepare for
thc series with their students. Suggestions and
materials for followup activities are often provided
as well. Other projects take a more intensive t:aining
approach to prepare teachers for an instructional
approach that will be different. The Technical
Education Research Centers (TERC) Star Schools
Project involves the use of electronic databases for
students to recurd, analyze, and compare scientific
data they have collected in their communities. This
“hands on” teaching approach to science and tech-
nology may be novel to many teachers. TERC staff
believe that teaching with databases and telecommu-
nications is new to most teachers and thus teacher
training and ongoing support is central to the success
of the project.

The Role of the Classroom Facilitator

Although the role of the classroom faclitator
varies across distance learning projects.? training is

important 1if this individual is to be more than a
“babysitter” for the students in the receiving class-
room. Many projects take a hit or miss approach to
facilitator training, despite the fact that this new
position offers opportunities to enhance learning for
students in the remote classroom. The facilitator 1s
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 teacher.*® Under ideal circum-
stances, 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 impor-
tantly, how the facilitator can contribute to the
students’ learning experience. For example, in some
cases, facilitators allow students in receiving sites (o
discuss and explain points to one another during
class, with the talk-back microphones turmed off.
This peer tutoring can greatly enhance learning
without disrupting the rest of the class in othe, »ites;
it is an example of srructuring the situation to
encourage altemative learning. This would be diffi-
cult to manage in traditional classroom settings.

DISTANCE LEARNING AND
THE PRE}YARATION OF
NEW TEACHERS

Despite the fact that teacher improvement has
been a major issue in recent school reform efforts,
schools and departments of education are not well
funded; and, many are not well respected. Even
though there are some encouraging signs that the
number of students entering education progra.ns is

4i1bd., p. 14.

“2Some distance learing projects do not nvotve classroom facilstators. In these projects, no teacher or other adult 1s present in the remote site with
the students. although a video monitor in the principal or counselor’s office may be used 10 keepan “eyc™ on the students In these projects. distant teachers
develop a different instrucuonal approach, requinng increased student responsibility for their learnsng See Minnesota Depanment of Education.
Interacuve Television Teaching (St. Paul. MN 1988)

“3Bradshaw. op. cit., footnote 34, p 23

“A study of multiple classes taking a German-by-satellite course found significant differences in the role of facilutators in the reccaving sites These
differences corresponded with student success 1n the course. Students were consistently most successful in those sites where the facihtators had
responsibility for coordination of and assistance with sofiware use. watc » ng all broadcasts with the students. encouraging student interaction with the
instructor, learning German along with the students. troubleshooting equipment. answering or finding answers to simple student questions, providing
additional quizzes or worksheets, solving individual problems, and assisting with use of the modem The faciiinators 1n these sites were also much more
likely to have received training in operation of the equipment and software use. Vicki M. Hobbs and Donald D. Osbum. Distanc e Learring Evaluation
Study Report 11 An Inter- and Inira-State Comparison (Denver, CO: Mid-Conuncnt Regional Education Laboratory. 1989)
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slowly rising*S and that their quality is also improv-
ing,% the teacher education programs are still of
mixed quality.

Almost every State has taken steps to alter the
education of teachers.4’ The reforms include h'gher
standards for admission, improvements in the
teacher preparation curriculum, and requirements
that prospective teachers pass tests of subject matter
or professional skills as prercquisites for initial
certification. Leading education professionals are
developing a broad agenda for improving the
profession, taking as their charge the goal of
enhancing the intellectual underpinnings of teacher
education while simultaneously improving the pro-
fession.48

Educators today have also come to appreciate that
computers, videodiscs, and other technologies
should be basic tools of the teaching trade; neverthe-
less prospective teachers are not necessarily trained
in their use.*® Although over one-half the States
require or recommend technology training for teach-
ers prior to certification, many schools and colleges
of education are still struggling to find ways to train
teachers to use computers as a general teaching
tool. 50 As difficult as the problem is with comput-
ers, even fewer programs prepare teachers for
assignments that go beyond the four walls of the
classroom. Few education school faculty are experi-
enced in the use of new technologies, and few
universities tie such training into educational meth-
ods courses. In one survey’! of .« z00ls of education
and teacher training programs (undergraduate and
graduate) examining the extent to which future
teachers and administrators are trained in distance
education technologies, 84 percent of the institu-
tions surveyed offered training in the instructional

use of computers. 64 percent in the instructional use
of video, and 55 percent 1n the i.structional use of
audio technclogies. These courses dealt primarily
with the use of equipment. Only 52 percent of the
institutions offered training in the management of
small groups of students using computers, 37
percent offered instruction in the use of live interac-
tive television for instruction, and only 26 percent
offered courses in the use of audio technologies in
instruction. Fewer than 20 percent of institutions
required this instruction for teachers.

Because of the rapidly changing nature of distance
learning technologies, it is not possible to try to
prepare students for all the situations that lie ahead.
There are. however, some examples of teacher
preparation programs in which prospective teachers
are trained to understand the distance learning
experience. In some cases, distance learning systems
help prepare teachers for classroom work.

At Mansfield University in Mansfield, Pennsylva-
nia, education students taking an elective course in
instructional technologies use audiographics to
teach students in Riverdale, North Drakota.52 Com-
puter screens prepared ahead of time can accompany
lessons, as can pictures, charts. outlines, or other
visuals sent live from the student teacher " computer
to the distant sites via high-speed scanner technol-
ogy. Students in the participating Riverdale class-
rooms send written or graphic responses via com-
puter and talk to their student teachers via telephone.
Riverdale, which has no teacher education institu-
tions nearby, welcomed the opportunity to expand
their curriculum with the mini lessons presented by
the distant student teachers. The project makes it
possible for prospective teachers to develop student

450lson. op. cit.. footnote 8

“SIndicators of quality of prospective teachers are mixed One survey noted that the typical teacher education student is in the top one-third of his or
her hizh school graduating class American Association of Colleges for Teacher Education. Teaching Teachers Fact & F. tgures (Washington, DC* 1987).
Nevertheless. other indicators, while showing improvement. stil! give reason for concern For example, although the average SAT scores of high s hoot
semuors intending to major tn education have rtser: mn the last 2 years. thts shight gain follows a peniod of over 10 years dunng which scores of prospective
teachers declined at a faster pace than the drop expenenced by all coilege-bound students. and a wide gap remans between prospective teachers and
all other college-bound sentors. Carnegie Forum on Educauon and the Economy. op cit , footnote 9, pp. 31-32,

47" A Survey of Two Years of Action by 50 States and D.C to Reform the Education of Teachers." The Chronical of Higher Education. Apr. 20, 1988,
p. A3l

43Scc The Holmes Group. op cit., footnote |

49U.8. Congress, Office of Technology Asscssment, Power On! New Tools for Teaching and Learming, OTA-SET-379 (Washington, DC. U.S
Governmed Prinung Office. September 1988),

50Tbud., p. 102.

51J A, Riccobono, Instructional Technologv in Higher Education A National Study of the Educational Uses of Telecormmunications Technology i
American Colleges and Universities, ERIC, ED 278 369 (Washington. DC Corporation for Public Broadcasting, 1986)

52Barker, op. cut., footnote 19,
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teaching experience early in their edncation pro-
gram, and to learn about distance leaming technol-
ogy through direct practice.

Classroom Observation for Education
Students Via Distance Learning

A major focus in “he reform or teacher education
is the clinical teaching experience. Observation and
analysis of classroom practice prepares future teach-
ers for more extensive teaching and clinical experi-
ences. However, many teacher preparation institu-
ticns lack the avility to provide a variety of early
observation opportunities. Distance iearning tech-
nologies can fill this gap. (See box 4-B.)

Electronic Networxs Linking
Student Teachers

Another way distance learning technologies can
improve the preparation of new teachers is through
the use of computer networks to link education
schools and novice teachers during their first teach-
ing experiences. These networks provide an on-call
help line, a resource that education facuity, supervis-
ing teachers, and beginning teachers find valuable
for asking questions, colving problems and minimiz-
ing the ser.e of isolation many new teachers feel.
(See chapter 1, box 1-C.)

Other education schools are establishing net-
works to communicate with student teachers as well
as recent graduates. Iowa State University has a
network for student and first-year teachers and new
public school administrators, partially supported by
Apple Computer. The Harvard Graduate School of
Education’s Beginning Teacher Network links 50 of
Harvard's newest graduates with one another and
several faculty from the School of Education.
Information sharing, professional advice, and sup-
port for the new teacher in the difficult first year of
teaching are the goals of the network.?

RESOURCES FOR THF. ONGOING
PROFESSIONAL DEVELOPMENT
OF TEACHERS

Distance leaming technologies are being em-

braced by many school districts as valuable re-
sources for the entire school staff, not just the

students. Staff support via distance technologies
ranges from breaking barriers of isolation via
elecironic networks to ihe offering of graduate
degrees. .. sampling of these activities include:

¢ support over networks linking teachers and
other school staff (e.g., librarians, counselors,
and principals) to their colleagues;

¢ live teleconferences or video conferences using
open audio lines (e.g., AIDS information meet-
i.gs and State education association annual
meetings);

¢ short courses on con:ent or pedagogy based on
new research or newly available materials;

o full courses to meet recertification require-
ments, change teaching specialties, or eam
advanced degrees; and

¢ any variations and combinations of the above.

The major advantages provided by the distance
leamming technologies are the same for teachers as
they are for students: expanded curricular access,
opportunities to interact with top quality instructors,
and opportunities to take classes without having to
travel. Yet different factors come into play in the
training of adults than in the training of children, and
it is these factors that make analogies to business
training appropriate. Schoo!s are beginning to use
technology in much the same way as businesses—
as an efficient means of providing professional
development.

Much of the literature on distance leaming
effectiveness has dealt with the training of adults via
distance learning technologies.>4 That is not surpris-
ing since most of the use to date has been in higher
education, business, and military training applica-
tions. The factors contributing to the success of
distance learning involving coliege students, busi-
nessmen, and army personnel also make distance
learning effective for teachers. In training adulis,
there is less concern about the physical absence of
the teacher. Teachers, like other adult professionals,
have the maturity, attention span, motivation, and
discipline to succeed in the somewhat unusual
distance learning environment.

$3See Office of Technology Assessment, op. cit., foutnote 49, p 104
S4See ch. 2.

‘ 10,
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Box 4-B—Guided Observation: Iowa Teachers on Television!

At Iowa Stase University (ISU), student teachers observe exemplary teaching in diverse classrooms across the
State, without leaving the campus. The Teachers on Television (TOT) program, which received a 3-year (1985-88)
grant from the Fund for the Improvement of Postsecondary Education (FIPSE), is now in its fourth year of operation.
The TOT project addresses two concerns in teacher education: preparing preservice teachers to become comp...¢nt
observers of izaching and leaming environments, and providing a diversity of high quality introductory observation
expuimwwadmundidawsngardlessofﬂwirlouﬁm.m“sdesiywd to add-ess these issues by using
remote structured observations, supplemented with course material that shows the education students the
relationship of pedagogical theory to real life teaching practice.

The TOT program uses live microwave television broadcasts that are remotely controlled via telephoise from
an observation site at Iowa State University at Ames. Classroom teachers are chosen for their diversity in grade level,
curriculum materials, teaching style, and educational philosophy. Al are exemplary teachers. Each observation
classroom has a camera mounted on a pedestal with remote pan, zoom, and tilt features. The audio is mixed with
the video signal and returned to ISU via microwave. The receiving site at ISV is equipped with a large video screen,
multiple telephones, a control panel, a broadcast camera, and mixing equipment to overlay the facilitator’s
comments onto the classroom signal.

Prior to each broadcast, the participating classroom teacher supnlies information about the instructional setting
(c.2., lesson plans, student work, floor plan, teaching philosophy). An ISU education school facnlty member serves
as the fecilitator, maintains regular contact with teachers, and interprets the class activity during the broadcast,
showninaseeondwindowinmetelevisionpictm.mfacﬂitator‘smleistobﬁdgeeduuﬁonmeorywiﬂlacwal
teaching practice. At the end of each broadcast sequence, a followup interview with the teacher allows for discussion
of what happened, identification of successes and problems encountered, and future classroom plans. Education
students are able to observe TOT classrooms live on a drop-in basis at one of two classroom sites, or via videotape
at their convenience.

Evalvation of t.c original FIPSE project focused on the impact of the TOT program on sophomore preservice
teachers’ attitudes and abilities to recognize effective teaching behaviors, and found positive outcomes in both areas.
Students were enthusiastic about the experience, especially the opportunity to observe real classes on a regular and
convenient basis, and to go back over certain portions of an otscrvation with the use of the videotapes. Cwiriculum
materials helped guide their observations. Some of the best teachers in the State were svailable to every education
student at ISU without interrupting their work. The partnerships formed between the participating schoo!s and the
education school faculty also created an unusually high level of university/classroom collaboration leading to joint
research projects, curriculum revision, and national presentations. Classroom teachers enjoyed the challenge of
being role models for a new generation of teachers and found that teachirg on television provided an opportunity
for professional growth and statewide recognition while allowing them to remain where they are happiest—in the
classroom.

At first, most of the ISU education faculty viewed the TOT project with skepticism. Education faculty lacked
time and resources to integrate TOT into their courses. Faculty training and discussions focused on how these new
esources could be used effectively. These discussions led to the design of a project funded by the Iowa Department
of Education in mathematics and science instruction using teachers from the TOT classrooms and the ISU faculty.

As the project gained acceptance, tansmission cost, became a critical factor. A university-wide change in
telephone service resulted in long distance call rates (Ames to Des Moines) jumping from a 50 cents per day flat
fee to an hourly charge averaging $10 per hour and $60 per day. In addition, technical support. costs increased when
the university television station became a for-profit enterprise, and charges for service, microwave transmission,
satellite transmission, and other activities were no longer subsidized. Both t'~se factors made the project more
expensive than anticipated.

At the conclusion of the FIPSE grant the projeci sought to become self-sustaining by developing a national
consortium of university subscribers. In 1988-89, there were 7 subscribing institutions, with along-term goal of 40
participants. Because of ezonomic factors and the difficulties of scheduling broadcasts to other institutions across
time zones, the observations are videotaped and mailed to subscribing institutions rather than being offered live over
satellite.

10TA site visit, March 1985,
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One of the bent ways to learn about teaching is by watching good teachers. Nancy Frazier's second grade class at Feliows
Elementary Schoo' in Ames i1s beamed live to education students at the university.

Inservice T'raining

No nationwide figures reveal the number of
teachers who receive staff training via distance
learning technologies. However, of the more than
100 distance learning projects entered in OTA’s
database, one-half include teacher support or train-
ing components. Projects in Virginia and California
are illustrative.

Through funding from the National Science
Foundation, the Center for the Liberal Arts at the
University of Virginia (UVA) offered a 14-week
chemistry course by satellite to teachers at nine
regional classrooms across Virginia.* Two hundred
sixty-taree science teachers, or the equivalent of
one-half the chemistry teachers in the State, com-

pleted the course. The ciass was carried live every
Saturday morning to the downlink sites, where
teachers gathered with their local colleagues. In-
structors from local colleges s~rved as on-site
facilitators. Each session consisted of 1 hour of live,
two-way audio, one-way video lecture/discussion
conducted by a UVA chemistry professor, followed
by 1 hour of group activity led by the local instructor.
During the third hour of each class, videotaped
laboratory demonstations and videotours of univer-
sity research laboratories were sent via the satellite
transrnission. In each of the local sites, teachers
ccllaborated on classroom projects, and at the final
session each regional classroom presented its most
successful project to the other sites via the sysiem.
The course also provided articipants an advance
level textbook and over 5 printed handout:. which

35R. Bruce Marun, Professor of Chemistry and Associate Director, Center for the Liberal Arts. University

communication, August 1989.

ERIC

Aruitoxt provided by Eic:

Juginia, Charlottesvitle, pereonal

o



A ¥ N N

102 o Linking for Learning A New Course for Educanon

Bex 4-C—Los Angeles Educational Telecommunicatic 4s Network!

‘The Educational Teiscommunications . jetwork (ETN), owned and operated by the Los Angeles County Office
of Education, provides staff development via sateilite. Programming :s provided at no charge to 62 school ¢'istricts
in the county as well as to 25 other counties around the State. Subscribing counties pay an annual membership fee
<€ 42,000, plus an additional amount basec on their average daily attendance count (15 cents per pupil). Subscribers
and the districts within Los Angeles county can participate in any of the live telecourses offered over the system,
or may record and retain the tasllite transmissions for later use. Each series includes leaders’ guides and other
support muserials that can be duplicated and dis'ributed within the participating district or county.

‘Telocasts for staff development in curriculum reform have been the largest use of the system. From October
%0 May in the 1988-89 school year, ETN broadcast 54 programs dealing with changes in California curricula (28
in Englisi/ianguage arts, 14 in K-8 mathematics and 4 in preparing for mathematics “A” (9-12), and 8 programs
on leadership issues for administrators charged with instituting the new curriculum). Publishers of English/language
ari and mathematics textbooks sponsored an additional 26 telecasts to review alignment of their texts with the
revised curricula. ETN also offered several hours of programming for teachers on such topics as suicide prevention
strategies, child abuse prevention, AIDS update, and Hispanic parenting, as well as 4 hours for parents on speciz!
education resources. Administrative briefings and special meetings were also transmitted over the system. In
addition, 26 hours of instructional television programs were broadcast over ETN for teachers to copy for later use
in the claysroom.

An advisory committee composed of teachers and assistant superintendents for curriculum and instruction
recommend programming priorities, scheduling, key issues, and staff support requirements. Programs are live and
interactive; viewers call in their questions and reactions. Some programs have been designed to be interrupted so
that participants at local sites can discuss ideas and issues among themselves in the midst of the program, then go
back to the presenters with their groups’ questions and comments. Presenters also use video footage from
classrooms to model the strategies and content being discussed in the telecast.

Of special interest in the ETN model is the use of on-siie satellite facilitators who are trained in both
technological “know-how” to receive ETN satellite transmission:., and in leadit.g group discussions. The facilitators
work with local district content specialists who are trained to answer questions on the content presented and to
manage the pre-viewing, telecast, and post-telecast activities, £nd to organize later followup activities. Facilitators
and conterit specialists receive leaders’ guides that contain a summary of the video conference, masters for haadouts,
suggesicd optional activitics, facilitators remarks, and detailed suggestions for followup activities.

The network resources can serve a broader range of training needs. Under a contract with the Los Angeles
County Board of Supervisors, ETN will produce and telecast staff development courses for paramedics, law
enforcement personnel, librarians, and social workers in the county.

10TA site visit, February 1989.
included a demonstration handbook and teacher lum reform 1n English/language arts, mathematics.
resource guide prepared by the collaborative history/social science. science. and the visual and
groups,3¢ performing arts, .ncludes changes in what and how
teachers are expected to teach The Los Angeles
The Califorma Department of Education distance Educatonal Telecommunications Network has been
learning activities focus on teacher inservice train- the catalyst for a statewide staff developtment
ing. This emphasis reflects both the needs of program that supports and enhances Californ.a’s
teachers. who must complete 150 hours of staff ~ cumiculum reform efforts.*® (See box 4-C.)
development during each 5-year cycle as acondition
for renewing their teaching credential.’” and the Many States and localities subscribing to multi-
State mandate for curriculum reform. This curncu- state satellite distance learning systems have utilized

56With the second phase of Nauonal Sciencc Foundation funding. in January 1990. the center will of fer a similar cousse for middle school physical
science teachers. All physical science teachersin the State have  1invited to partiaapate i planning the course to mect the needs they decni most urgent,
300 will be selected to parucipate in the twition-free, three-cred,  ourse Ibid

$"Margaret E Goen, Stare Educational Standards in the S0 States An Update (Princeton, NJ Educanonal Testing Service, March 1988), p 36

38Patricia Cabrera, directorfexecutive producer. E-icanonal Telecommunications Network, Los Angeles County Otfice of Education, personal
corhmumcation, July 1989

ERIC

IToxt Provided by ERI




Chapter 4—The Teacher Link- New Opportunities for the Profession ® 103

Photo credt ETN. Los Angeles County Ofice of Edvucation

Facilitators are important to successful distance leaming.
Here teachers are trained as site faciitators for staff
development courses sent via satellite.

the inservice training programs they offer nation-
wide. Additionally, inservice teacher training is a
component of all Star Schools projects. While the
number of teachers varticipating is unknown, the
value of access to national experts is clear. As one
superintendent said: ‘“To get a Rita Dunn or a Harry
Wong [both well-known inservice trainers] here in
person, we can spend between $3,000 and $5,000 on
aone-day presentation. . . . For $5,000 via TI-IN, we
get a whole year of top quality in-service training. "
As States and districts build their own distance
learning networks, or link up with others, applica-
tions for teacher inservice and professional develop-
ment are likely to expand (see appendix A).

Electronic Networks for Linking Teachers

Teacher support of a less formal sort is available
through electronic networks for teachers. Several
States and districts have developed these systems.
One interesting example is Montana’s Big Sky
Telegraph Network, a grassroots telecommunica-
tions system supporting rural educators with elec-
tronic mail, computer conferencing, a lesson plan
database, and a software loan library.

The Big Sky Telegraph Network links teachers in
114 one-room schools across the State of Montana.
This bootstrap effort encourages participation by all
persons interested in improving rural education
through the computer-assisted sharing of creative
ideas and available resources.5 A one-semester
credit course for teachers, “Microcomputer Tele-
communications for Educators,” is also available on
the system. The course objectives are to demystify
the telecommunications uses of computers as they
relate to K-12 education and to provide needed rural
community services through better communications
with resource persons, Western Montana College,
various service agencies, and other on-line services.
The course also aims to develop confidence in
computer telecommunications and to encourage
continued professional uses for peer networking,
resource sharing, and K-12 student/classroom use.
The course meets on-line at the learner’s conven-
ience for aminimum of 2 hours per week for roughly
20 minutes per call. The location of the course is the
*“ ... nearest microcomputer to the student’s loca-
tion.”6!

New York State also has an extensive support
system for teachers through their Teacher Centers
electronic bulletin board, TECHNET, at New York
Institute of Technology. This, like other teacher
networks, can provide a number of professional
benefits by:

e increasing the availability of preservice and
inservice teacher training, while realizing often
substantial decreases in mileage payments to
participants;

e providing the capacity for telecc .aferencing
among the boa.ds of education and staffs of the
school districts, thus eliminating or reducing
some transportation costs;

e increasing the possibility of interdistrict sub-
ject-area departmental meetings that allow for
continuous improvement of instruction through
the sharing of successful techniques and strate-
gies; and

$John Rinaldi, Chittenden South Supervisory School District, quoted 1n National School Boards Association, Institute for Transfer of Technology

in Education. The Electronic School, Scpiember 1988, p. A19.

%Frank Odasz, Big Sky Telegraph. personal communication, Mar. 7. 1988.

¢1Big Sky Telegraph is funded by grants from the M J. Murdack Chanitable Trust of Vancouver, Washington and the US West Foundation of Montana
Based at Western Montana College, Big Sky Telegraph customized conferencing software to create a powerful, casily teachable, on-line environment.
Over the initial 10-month penod. the system logged more than 10,000 calls resulung 1n 7,000 messages from some 450 callers, of whom approximately
150 are consistent users of the sysiem. Frank Odasz. personal communication, December 1988
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Photo creckt: Libesry of Congress

Wouldn't Miss Lamont have loved to have been linked electronically with other one-room schoolhouses?
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e overcoming the feeling of 1solation experi-
enced by many teachers at various stages of
their career.

Teachers often express the belief that they are alone
and out of touch with their peers. With distance
learning systems, communication among teachers
on a consistent and structured basis can lead to
solutions to cominon problems and concerns.52

Courses for Credit for Professional
Development

Teachers, like other professionals, often have a
desire to upgrade their skills 1n their field, either in
pedagogy or in subject matter. But for many there is
no university program nearby, limiting their options.
Distance learning technologies can bring courses
from universities or community colleges to them at
home®3 or at nearby sites, perhaps in the local school.
Even when universities are near. there can be
advamages in providing professional development
courses via distance learming technologies. For
example, George Washington University 1n Wash-
ington, DC, has established, in cooperation with the
District of Columbia schools and several school
districts in nearby Maryland and Virginia, amaster's
degree in education and human deve!opment broad-
cast over their instructional television fixed service
(ITFS) system. The districts negotiated a reduced
tuition rate for their teachers, and provide space at
local schools where teachers gather after school in
small groups to take the courses.*

The phrase “‘televersity”® has been applied to
programs like the National Technological Univer-
sity. one of the oldest and most successful nontradi-
tional university programs. which serves the ad-
vanced educational needs of engineers, scientists,
and technical managers. (See box 4-D.)

Could such a comprehensive system of advanced
professional education be developed and offered
nationwide for teachers? Momentum toward this end
1s growing. In 1989, the Carnegie Foundation
awarded a grant to New York University, on behalf
of a group of institutions of higher learn:ng. to study

Box 4-D-—National Technological University

The National Technological University (NTU) is
a private, nonprofit institution founded to serve the
advanced educational needs of today’s busy, highly
mobile engineers, scientists, and technical manag-
ers. NTU, which is governed by a Board of Trustees
predominantly made up of industrial executives,
began regular satellite delivery of advanced techni-
cal education in August 1985. Today NTU offers a
wide range of instructional television courses
taught by the top faculty of 28 of the Nation’s
leading engineering universities. Over 7,000 hours
of academic credit instruction were provided to
scientists and engineers choosing from the 455
courses offered by the participating universities in
curriculums leading to Master’s of Science in
computer engineering, computer science, electrical
engineering, engineering management, and manu-
facturing systems engineering. Two additional
programs in materials science and management of
technology were added in 1985. In addition, over
40,000 technical professionals participated in over
1,000 hours of noncredit state-c£ the-art advanced
technology and management programs.

Receiving sites are generally the laboratories and
offices of the 60 some participating corporations
and government agencies. Direct telephone lines
from the receiving sites to the campus classroom
provide for faculty-student interaction. The live
classroom activity is supplemented by electronic
mail, computer teleconferencing, and telephone
office hours.!

Employee participation in courses is usually on
work time and paid for by the subscribing corpora-
tion. Along with the quality of the educational
courses, these factors are credited with much of
NTU’s success. Student motivation is high because
of the support of their employers. The employer, in
turn, benefits by being able to keep key staff
up-to-date with technical information without los-
ing them for long periods of study.

INational Technological University, NTU Executive Sum-
mary (Fort Collins, CO: 1989).

$2New York State Legislative Commussion on Science and Technology. op <1t . footnote 23, pp 19-22

3For example, Mind Extension University utilizes a cable channel to bring «atellite courses from colleges and universtties into the home Both credit
and noncredit courses are available The 1989 summer schedule offered six educanon courses for credit trom Colorado State Umiversity. one from the
University of Minnesota and one from the University of Wisconsin a: Stevens Pomt Several other courses of mnterest to educ ators are offered from among
the mine universities affiliated with the program

®Janelle Leonard, District of Columbra Pubiic Schools. personal communic ation. Augus! 1989
%Thomas L Marun, Jr, The Televersin The Universin of the Future (Surrcy. England Industry and Higher Education, September 1987)
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106 e Linking for Learning: A New Course for Education

the prospect of a national distance learning consor-
tium for teacher training.%6 One such effort is under
way. Starting in the fall of 1989, the Joint Center for
Telecommunications Studies, a collaboration be-
tween Howard University in Washington, DC, and
the New York Institute of Technology, with support
from Northern Telecom, will offer courses leading to
master’s and doctoral programs in educaiion to
teachers nationwide via telecommunications.%’

The distance learning technology infrastructure in
schools around the country may make it possible for
teachers to participate in workplace professional
development, but there are still a number of obsta-
cles that must be surmounted. The success of these
efforts will require cooperation between providers
and the schools to guaraitee that courses are relevant
to the classroom needs. Universities and other
program providers will have to collaborate with one
another in involving the best teacher educators and
subject arca specialists. Administrative and fiscal
support for teachers will also be required. Will
schools follow industry’s model and pay for tuition,
provide release time, and cover transportation costs
to a nearby site, or offer courses at school?

POLICY ISSUES

Technologies for learning at a distance, while
reaching a small but growing number of teachers
today, will clearly affect the teaching force of
tomorrow. Some will teach through these sys-
tems, others will use them to add resources to
their classrooms, and many will receive profes-
sional education and training over them. Few will
be unaffected. These possibilities offer exciting
opportunities for the profession. In the past, student
enroliment changes meant that teachers were shifted
to other schools, had to teach out-of-field, or left
their home district altogether. Today teachers can
continue teaching the subjects they love by combin-
ing students in electronic classrooms. As efforts
expand, outstanding teachers can reach larger num-
bers of students than just those lucky few who
happen to be in their home classrooms. They can
become electronic mentors to other teachers in
distant locations. Role models—superstar teachers,
women in politics, minority scientists, poets. artists,
business innovators, and creative individuals any-

where in the world—can join communities of
learners and directly contribute to the instructional
process.

But far more troubiing visions could also occur.
Will schools districis facing reduced funding use
distance learning technologies as an excuse to cut
back on needed staff? Limited resources might also
place severe constraints on the flexibility and
expandability of systems. Schools may find increas-
ing competition for time on networks they helped
create. Even more tioubling would be investments in
hardware and startup operations without adequate
investment in the training and resources for teachers
who will use the systems.

As policymakers invest in distance learning, they
must consider systems to meet immediate needs, but
also ensure long-term viability. Policy options
serving immediate needs as well as long-term goals
could include:

¢ support to schools and colleges of education
enabling them to utilize distance learning
technologies as tools to improve the prepara-
tion of new teachers;

e support for the development of local, State,
regional, and national networks for teachers,
for their ongoing professional development and
informal communication;

¢ research on alternative teaching styles facili-
tated by distance learning technologies, with
demonstration models and evaluation of ongo-
ing efforts and long-term impacts;

¢ support for involvement with the private sector,
through tax benefits, employee educational
credits, or other means, encouraging their
sharing in the provision of educational re-
sources via distance learning technologies; and

e expansion of the infrastructure for distance
learning technologies, so that more, and even-
tually all students. teachers, and districts can
access the resources they need.

Setting long-term goals requires expanded vision.
Restructuring education to meet the needs of the 21st
century will involve today’s technologics and to-
morrow’s. These technologies will not be ends in
themselves, t.ut means to an end—Ilevers for change.

66Arthur Melmed, New York Unaversity. Center for Educational Technology and Economic Productivity, personal communication, July 1989.
67Sun Silverman, New York Institute of Technology, personal communication, August 1989.
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Chapter 4—The Teacher Link: New Opportunities for the Profession ® 107

Distance learning has already been used to overcome
problems that conventional instruction cannot ad-
dress: problems of scale (not enough students in a
single location) and scarcity (an instructional spe-
cialty not available locally). Distance learning also
offers opportunities for the new kinds of learning
that will be needed in a global information society.
Restructuring efforts could include different ar-
rangements of classrooms and schools. By overcom-
ing pupils’ segregation into isolated enclaves, dis-
tance learning makes possible different combina-
tions of learner communities and teaching arrange-

ments. Each school can be an “‘electronic magnet
school.” drawing in resources from the wider
community. Students’ learning environments will
expand from the isolation cf the classroom to the
world; from individual insight to collaborative
experience.5® Similarly, doors will open for teachers.

For those of us who have worked in schools that
keep teachers distant from one another and condemn
us to the chill of isolation, the idea that a teacher in
Arizona can seek the counsel of a teacher in Florida
is nothing short of exhilarating.®

68Dede, op. cit, footnote 40, p.19

%Mary Futrell, “The Last Fronuer,” NEA Today, December 1988, p 2
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Chapter §
States: Catalysts for Change

INTRODUCTION

States have become major players in planning,
supporting, and organizing distance learning activi-
ties. This reflects the general increase in State
activity in education as well as other public services,
such as health, transportation, social welfare, and
telecommunications. Expanded State authority over
the last decade reflects both the reduced Federal role
in these areas and the growing sophistication of State
governments.

There are three underlying reasons why States are
increasingly shaping and regulating distance learn-
ing. First, since responsibility for public education
rests principally at the State level, it is only natural
for States to shape distance learning policies.
Second, as deregulation of telecommunications has
occurred at the Federal level, many policy and
regulatory issues in telecommunications have
shifted to the States.! Finally, as critical decisions
made at the local level affect future telecommunica-
tions services and facilities, some States have
recognized that a statewide focus could improve the
coordination and efficiency with which resources
meet educational needs.

FINDINGS

e State-mandated curriculum changes and in-
creased requirements for graduation are driv-
ing distance learning developments. A similar
push has come from new course and distribution
requirements for admission to State university
systems. Increased standards have forced schools
to find ways to offer a more extensive and
intensive curriculum,

e Small and rural districts unable to meet the
standards fixed by States have traditionally been
forced to consolidate. Today technology provides
an alternative. The future of small and rural
school districts may therefore be intimately
tied to the availability of appropriate and
affordable distance learning technologies.

e Telecommunications systems initially targeted at
isolated rural schools are now bringing needed
resources into urban and suburban schools as
well. Traditional classroom courses are being
enhanced through the infusion of resources and
new curriculum modules. Students at all learning
levels and of varying skills can profit from the
varied opportunities. States expect the systems to
upgrade the teacher work force through inservice,
professional development and networking. As
these new opportunities appear, competition
for services will force States to carefully con-
sider the equitable deployment of telecommu-
nications resources.

e State educational policies and telecommunica-
tions regulations are shaping the development of
distance learning. Yet present State policies may
be outmoded and block the opportunities that
advancing technologies offer for creating new
classroom boundaries and new telecom-
munications services.

* Educational policy conflicts center on traditional
approaches to teacher certification, course credit,
curriculum materials, and instructional logistics.
Little attention has been paid to how distance

" learning can meet broader school reform goals,
such as restructuring education and using
technologies as tools for change.

e Many States look to telecommunications as a way
to stimulate economic growth. Where the »duca-
tion community has taken the lead in these
planning efforts, it has hud the unusual oppor-
tunity to be in the forefront of technological
innovation and, through early involvement, to
ensure that its needs are recognized and
included in statewide telecommunications
plans.

e Although States have rarely worked together to
solve common educational problems in the past,
distance learning provides economies of scale
that encourage multistate use. When new
boundaries are created, educational ard telecom-
munications issues will need to be resolved
between the States.

1See Lynne Gallagher and Dale Hatfield. Distance Learming Opportunities in Telecommunications Policy and Technology (Washington, DC The

Annenberg Washington Program of Northwestern University. May 1989).

=111~

ERIC

IToxt Provided by ERI

1is




112 o Linking for Learning: A New Course for Education

Photo credit, OTA staf?

Many States have increased course requirements for high
school graduation.

s Most State plans involve creative partnerships
with the private sector that offer opportunities to
provide resources for education. As school dis-
tricts band together as consumers for distance
learning services, they become an attractive
market for ‘elecommunications providers.
This is a unique opportunity for schools, and one
that should be pursued actively.

EDUCATIONAL REFORM:
SETTING THE SCENE FOR
DISTANCE LEARNING

The growing State interest in and support for
distance learning parallels increased State involve-

ment in educational reform. States have been driven
by issues of equity, by economics, and by the
pullback of Federal responsibility. States are taking
many steps to meet school improvement goals. As
noted by the National Governors' Association
(NGA):

States increased their financial support for public
elementary and secordary education by $27 billion
or 56 percent between 1980 and 1986. They set
graduation standards for students and created major
aid programs to help students meet those standards.
They recruited more qualified teachers through
higher salarie-, petter training, and demanding entry
standards. 1 hey monitor the performance of school
dstricts, and require corrective action when it is
needed.?

Concern for the quality of public education
follows the growing competition among States to
maintain their existing industrial base as well as
attract new development and industry. School qual-
ity is a key factor in attracting business. Companies
require an educated work force as well as good
schools for the children of their employees. Recog-
nizing that good schools are essential to their State's
economic vitality, legislators have focused on how
students statewide measure against students nation-
wide, and how student achievement varies across
districts. One response has been to set higher goals
for all students, by raising requirements for high
school graduation3 and for entry into State university
systems. As a result, foreign language and higher
level mathematics and science courses, once op-
tional, now must be offered if schools 1re to provide
equal educational opportunities for all students.
Schools have to find ways to teach these courses or
be shut down.

Many States are tuining to distance learning as a
resource for improvement. In their annual report on
education reform, NGA notes: “By far the most
prominent area of State involvement in 1987-88 was
distance learning or telecommunications.”™ Fewer
than 10 States reported any involvement in telecom-
munications in the NGA 1987 survey. In the 1989

INationa) Governors’ Association, Nattonal Governors' Association Policy Positions 1988-89 (Washmgton, DC: 1989), p. 51.

3In 1983, the National Commussion on Excellence in Education recommended that hugh 5chool students take more courses 1n the “New Basics™—4
years of English, 3 years of mathematics, 3 years of science, 3 years of social stuaies. and /2 year of computer science. In addition, 2 years of a forcign
language was strongly recommended for college-bound students. Forty-two States responded by raising coursework standards for high school graduation.
Margaret E. Goenz, State Educational Standards in the 50 States An Update (Princeton. NJ: Educational Testing Service, March 1988).p §

“National Governors’ Association, Results in Educanion 1988 (Washington DC: 1988), p. 29

.
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survey, 37 States reported distance learning initia-
tives and expansions of efforts already begun.’ See
appendix A for examples of State planning.

STATE PLANNING FOR
EDUCATIONAL
TELECOMMUNICATIONS
NETWORKS

Education and telecommunications have both
been the focus of State policymaking in the past;
what is new is the convergence of these two State
issues. This convergence has important implications
for both fields separately and for the emerging
hybrid of educational telecommunications policy.

Traditionally, there has been no one administra-
tive or planning body looking at State educational
telecommunications as a whole. State Education
Agencies (SEAs) assumed responsibility for plan-
ning and financing the educational infrastructure, for
conducting needs assessments, and for setting state-
wide educational standards that affect local school
districts. State telecommunications policy most
commonly is derived from inputfrom a combination
of authorities. In this broader arena, distance learn-
ing planning may come under the auspices of other
State agencies, not just the SEAs. Educaticnal
telecommunications policy may emanate from the
State telecommunications agency, the public televi-
sion organization, the university system, the State
Department of Educatio; or a special task force set
up by the Governor or iegislature. Texas, Hawaii,
and Oregon present a range of examples of State
planning for distance learning. Each planning proc-
ess was unique, yet the overall goals and recommen-
dations are quite similar.

In Texas, the impetus for change came from a
legislative mandate to the State Board of Education
to meet the requirements of the 1987 Long-Range
Plan of the Siate Board of Education for Public
School Education. One of the reports presented to
the legislature, with recommendations for funding,
was the Long-Range Plan for Technology, 1988-
2000. Distance learning is one of four priority areas,
along with classroom instruction, instructional man-

agement, and communications, outlined for meeting
the goals for educational reform. In this context,
distance learning is viewed as a vehicle for improv-
ing education. The plan focuses on today’s class-
rooms and the changes needed to prepare an
educated work force for tae 2lIst century. State
action is called for in meeting K-12 goals related to
curriculum, attracting and retaining qualified and
effective teachers, and iniproving instruction
througl. innovation. The plan recommends that the
State:

e .. .investigate, provide assistance for, and
encourage implementation of distance learning
technologies in order to provide a well-balanced
curriculum to all students;

® ... investigate, provide assistance for, and encour-
age implementation of distance leaming technolo-
gies to overcome the absence of qualified teachers
in Sparsely populated areas;

® . . coordinate public and private telecommuni-
cations Systems for delivery of distance instruction
and administrative services.®

In Hawaii, the State legislature appropriated
$590,104 over 2 years (fiscal years 1987-88 and
1988-89) for the development of a Distance Learn-
ing Technology Pian.” The plan was prepared
through a unique cooperative endeavor involving
the Department of Labor and Industrial Relations.
the Department of Education, and the University of
Hawaii. These agencies worked together because of
their common concerns for education in serving
statewide employment priorities that *... will
move Hawaii into a preferred future of the 21st
century."8

Successful education and training programs are
not single-agenCy endeavors—they necessarily in-
volve educational institutions with community part-
ners, including business and government sectors.
Cooperative problem identificatior, planning and
implementation have produced training programs
which optimize the use of limited resources, offer
both short- a:d {ong-term solutions, and promote
continued sharing of resources.’

In 1987, the Oregon legislature established an
Ed-Net Committee, with nine members appointed

3bid., p. 31; and National Governors' Association, Results tn Education 1989 (Washington, DC: 1989), p. 31.
%Texas State Beard of Educauon. /988-2000 Long-Range Plan for Technology (Austin, TX: December 1988), p. 17.
THawaii St te Depanment of Labor and Industnal Relations. Distance Learning—Technology Plan (Honolulu. HI Augusi 1988)

Sod..p ..
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by the Governor, to examine the prospect of a
statewide telecommunications system. The ED-Net
concept was initiated in 1985 when the American
Electronics Association created a planning com-
mittee involving representatives from education,
business, and Oregon Public Broadcasting. Ed-Net
was originally envisioiied as a television system that
would make college and university courses available
in all parts of the State, but the concept created under
the plan'® has a much broader focus, scope, and
range of technologies:

Ed-Net can be a powerful tool for economic
development, and simultaneously it wili be a cost-
effective way to broaden access to higher education,
improve the delivery of instructional materials to
schools, strengthen library services, and make gov-
emnmental agencies and social service organizations
better able to conduct their important training,
education and information functions.!!

Whatever the motivating force, the resulting State
agency or newly formed organization is empowere.
to assemble and coordinate the various telecommu-
nications users within a State to plan for ways to
meet common goals and needs.!? This coordination
can be “horizontal,” when accommodating a range
of State agencies that share telecommunications
needs despite varying responsibilities and audiences
(e.8.. Departments of Corrections, Health and
Human Services, Public Works and Transportation,
Labor, and Education). Coordination can also be
“vertical” between levels of a particular agency. Of
special interest in the education sector are link-
ages among the providers of educational ervices
across the elementary, secondary, university, and
continuing education spectrum. A common sense
of purpose fostered by planning for shared
telecommunications needs can lead to new con-
structive dialogs and relationships among agen-
cies responsible for education, creating a bond
that unifies these typically independent commu-
nities.

In several States, the educational institutions have
been in the forefront in statewide telecommunica-

tions planning. lowa and Maine provide two exam-
ples. Both States were looking for ways to provide
educaiional services equitably to their constituents
dispersed across great distances. lowa had a system
of community colleges and some experience in
reaching out to learners via telecommunications.
Planning centered on meeting educational needs,
coordinating resources, and avoiding costly duplica-
tion of services. The Iowa network will assure that
all parts of the State receive equal attention. (See
figure 5-1 and chaper 1, box 1-D.) Maine was in a
different position, using Jistance learning technolo-
gies to provide a community college system for the
State. (See box 5-A.) Connecticut provides a third
example. (See box 5-B.)

THE STATE EDUCATION
AGENCY

State Education Agencies can play a major role in
distance learning because of their responsibility to
assure that all school age children in the State are
provided equal educational opportunities, regardless
of school size or location. An SEA typically
determines State funding distribution, sets statewide
curriculum standards and graduation requirements,
regulates teacher certification and recertification
policies, and provides technical assistance to local
districts. State leadership can be a strong force in
articulating educational goals and illustrating how
solutions like the use of distance learning technolo-
gies can help address them.

There are, however, likely to be circumstances
where the State view and the local view will diverge,
especially in the area of providing service to small
rural schools.!3 Since State education authorities are
generally charged by law with oversight of the
educational enterprise, they must consider basic
questions of adequacy, efficiency, and equity of e
entire State system. The local community may have
a strong bias toward preserving the small, often
isolated rural school at all costs, as a key to the
continuing life of the community. When I~cal

1%Oregon Ed-Net Commitiee, Oregon Ed-Net A Report on the Feastbulity of a Stasewide Telecommunications Network (Salem. OR. July 1988)

bid., p. 1-1.

In Washington State, planning efforts by the Office of Public Instruction, the Higher Educanon Coordinating Board, and the Department of
Community Development came together when the three groups found arcas of common ground. The resulting proposal outiined a system where
telecommunications resources and services could be shared at considerable savings lo taxpayers. Sec Washington State Office of the Supenintendent of
Public Instruction et al., Proposal for Sharing Video Telecommunications Resources (Olympia, WA January 1989)

3K enncth H. Hansen, Distance Education and the Small School Policy Issues (Portland, OR: Northwest Center for Stale Educational Policy Studies,

Northwest Regional Educational Laboratory, August 1987), p. 3
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Figure 5-1—lowa Educsiional Telecommunications Network
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Communities all across lowa will be connected to the network through numerous Instructional Television Fixed Service (ITFS) links,
SOURCE' lowa Public Television

interests and State interests conflict, new solutions last few years almost all the States have created an
such as distance learning technologies may provide educational technology division or director within
a partial solution. (See box 5-C.) their SEA.!S In most cases, these technology direc-

tors or offices have been responsible for developing
policies and support for procedures for computer
hardware and software purchases, software evalua-
tion, technical assistance, curriculum development,

Management of distance learning within SEAs and teacher training in computer use. They are not
varies.!4 Distance education, in contrast to computer necessarily charged with planning or administering
education, has yet to find its niche in SEAs. Over the distance learning efforts in their States.

Organization and Management of Distance
Learning in State Education Agencies

14Much of this discussion comes from Donald C. Holznagel and Thomas Olson, Northwest Regional Educational Laboratory, *'A Study of Distance
Education Policies in State Education Agencies,” OTA contractor report, February 1989.

15In the 1988 OTA survey of the States, 41 States had a iechnology division or staff position for educauonal technclogy. 24 had a long-range plan

for educational technology, and 13 others had plans under development. U.S. Congress, Office of Technology Asscssment, Power On! New Tools for
Teaching and Learning, OTA-SET-379 (Washington, DC* U.S. Government Printing Office, September 1988).
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Bex 5-A—Maine’s Telecoramunications Network: A Community College for the State’

Plamning for a statewide telecommunications system in Maine was driven by a clear need to improve overall
educational opportunities in the State. The: statistics are stark: approximately one-quarter of Maine adults are
functionally illiserate, 37.5 percent have '10i earned a G.E.D. or high school diploma, and real earned income of
workers places them 49th in the Nation. The State ranks lust in adults participating in higher education and 48th
in high achool students secking postsecondary education.

Thess statistics eflect a collection of problems that currently serve as barriers to education. Perhaps the greatest
beetier is Maine’s size (the State is as large as the other five New England States combined) and dispersed
populstien & combination *hat has made access to educational services difficult. Today two-thirds of the population
five beyoad 2 reasonable commuting distance of one of the State's seven university campuses or one of the six
pasteccowiacy vocational-technical institutes. Severe weather, predominantly secondary roads, and limited public
transportstion systezas compound the problems of geographic isolation. In addition to these geographic obstacles,
asheatage of taculty at both the high school and postsecondary level, combined with increasing costs of instruction,
crents additisnal educational problems, especially in the State's rural areas. At the same tir>+, the State found itself
facing demands 1% increase the breadth and depth of curriculum available to all students st the high school and

Tha University of Maine system has been a key player in seeking solutions to these statewide educational
challongss. the declining number of students who typically make up the pool from which university
stadents are drawn—the 18 10 22 year-old just leaving high school—the university looked for a way to reach a
broader spectrum of learmers. University leaders were convinced that the Stat had to find a way for older, part-time,
and commuter students to access educational programs. Nationally, approximately 40 percent of all students
ensolied in higher education are served in community colleges, bu: Maine had no community college system.

*As a so/iit of a 2-year planning precess, involving the faculty and staff of each of th~ seven campuses in the
university system, the six vocational-technical institutes, and the public schoois, a Plan for a Community College
of ications System was adopted. This plan calls for the development of a telecommunications
delivety systoms allowing the transmission of “live” classes by linking existirg campuses of the university, the
vocational-t~dmical institutes, the Maine Maritime Academy, numerous off-campus centers, and all the public high
schoois in the State. The pian also calls for SO locations to h. on-line by September 1989, the first year of operation
of the statewide system. L effect, teJecommunications will c.eate the community college system for the State.

The sechnical specifications call for a fiber optic spine (a high-speed electronic highway) linking the campuses,
each of which will be transnr ssion sites. Several of the off-campus centers will also have transmission capability
when the system is complate. The 1 ser optic spine will carry three channels of full dupiex (two-way) video, audio,
and dete, while an Instructional Television: Fixed Service microwave system will extend beyond the spine and carry
two channels of video, audio, and data, with audio return. The University of Maine at Augusta (UMA) will serve
a8 bath the hub of the terresial system and the site for satellite linkages. Dishes on all high schools State and local
governmant buildings. hospitals, and businesses, and cable television systems will make live programming,
avellable % vasrs across the State. Course materials, examinations, syllabi, and data can be distribu*~d electrozically
(using facsiisile machines and computers) or by mail between sites. Funding for the system by come :oo~ 2des
Highwe Sdupaion Acs Title III grants and from a $2.2 million appropriation from the State b gislature.

e *«ﬁ‘“ﬁﬁl“ operation, programming will include a sitewide offering of UMA's Associate Degree in
‘CGunerdt Sidlise. Twenty-six courses will be broadcast each semester of the 1989-90 school year. Five additional
courses will be broadcrist by the university. Nine courses and workshops will be offered over the
television system by the vocational-technical institutes, and high schools and the Department of
Bduestionsl and Culsural Services have been allocated 5 he.urs per day on the system. Inservice training for teachers
is expacsed 1o be 2 major use for the system. In all, the system will broadcast live courses over two channels from

7 aan. © 10 p.m. Monday through Friday, and from 8 a.m. to 4 p.m. un Saturday.

Minine iElustrates how a State can, with coordinated pianning use a telecommunications system as a means to
address a novee of problems.

IMiach of this discussion comes from George P. Connick and Pamela MacBrayne, University of Mane-Augusta, "Educational Access
in Maine,” unpublished menuscript, April 1988.
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Bex $-B~ ocin, Togeiher Educasional Telecommunications: The Connecticut Approach’

Athcagh _onnecticet has not adopted a formal Staxe plan for educational telecommunications, it has
develoned a r altifaceted approach to providing education over a distance. The components of the sysiem are
designed i operac independently, but, since they serve convergent needs, they may interconnect when completed.
The backbonk, of the system is StaseNet, a fiber optic &4 copper cable network. This system will serve al! State
Jovernant agencies, predominentdy for data and voice transmission. Immediate plans do not call for educational
ues; howsver, once the selocommunications needs of government and education are more clearly defined, StateNet
may omsvy education traffic.

The second facet is an Instructional Television F ted Service (ITFS) network that will allow schools and
bu.inesses all over the State t0 access courses and enrichment materials from many providers, including the State’s
consnunity colleges, which already have their own smail ITFS network. The State Department of Education is
charged with buliding and operating the K-12 ITFS system. The system will provide instructional television,
distance delivery of courses, professional development, teleconferences, and materials distribution among schools.
‘The first phase of this syssemn, sexving 25 school districts, became operational § >ptember 1989. The complete system
sevving 1l school districts is projected for 1991.

A Tlecommmunicasionz Incentive Grant Program, suthoriz.oa by the Connecticut General Assembly in 1986,
WMNMMNWMWMMMM.MWMW

of selecorynusications in education. Most of these grants are small (none has exceeded $23,000), in keeping with |
State gouks 9 premate & veriety of pproaches and 1 encourag: the commitment of local districts. Grants awarded |
50 far sotal $252,000, approxisately $85,000 per year. As a result of interest generated by the Telecommunications | |
Incentive Grant Program, the Stase Departhent of Education is also cooperating with Southern New England |
‘Telephone (SNET) 1o explore how schools could better apply selecommunications services to education. SNET |
funded the pilot program, at a cost of approximately $1.5 million. Three types of “links” operate at different sites
the State. The “voice link™ uses a voice message system to promese links between parents and teachers.

The “deta link™ gives students and teachers access (c remote databases through personal computers in the school |
library. The “video link™ connects sites with an interactive two-way video system. One of these video links connects
an Advanced Placement Spanish language high school class in suburbar, West Hartford with an advanced class of
native Spanish speakers in Hartford's inner city. A future video link will provide engineering classes, taught by
from the University of Connecticut, to high schools via the system. The College of Education at the
Univessity of Hartford also has indicated interest in joining the project to expand classroom observation and student
seaching experi ‘nces. SNET plans to continue funding for an additional year in order to evaluate how the technology
is being used in the pilot projects, and the State will fund 10 additional dat» link sites.

1OTA stee visit, February 1989,

Even in those States where the State education nate information and technical assistance. while

department has developed a plan for distance
learning, there may be the mistaken assumption that
distance education technologies can be treated in the
same manner as computer technology in the plan-
ning process, ignoring the unique impacts of dis-
tance education on areas such as teacher certifica-
tion, curricutum approval, and funding formulas.
And. while most States involved in planning are
taking an active role, the tone. format. and level of
involvement varies. Some States see their role as a
“bully pulpit” to encourage local activity. while
others provide direct support for local demonstration
projects. Some States orly go so far as to dissemi-

others are more assertive in the setting of standards
and development of materials.

In the OTA analysis of State policies.'® 21 States
were studied for their policies regarding distance
learning. Legislative mandates. policy documents,
technology plans, distance education plans, and
telecommunications plans were reviewed as possi-
ble sources for State policies on distance education.
Only 7 of the 21 States sampled have policy
documents specific to distance learming. Another
survey, taken by the Council of Chief State School
Officers :n February 1989,!7 had similar findings.
Judging from the sample of States surveyed, most

8Holzna, * and Olson, op cit. footrote 14

Y7Council of Chief State School Officers. *State Survey on Dis.ance Educanon Networks.” unpublished document, Febn.ary 1989
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Box 5-C—Bencefits of Preserving Small Schools
Education is an intimate process.!

One benefit of distance leaming :echnology is its potential for allowing small, underserved schools and school
dwlcuwluminaedvedupicwuﬁngmdentpopulaﬁonsandaslmugeofcﬂﬁcdmsoms.Accordingmothe
U.S.Wof&ueaﬁm.mximml!ﬁpuwuofﬂw 15,579 school districts in the United States can be
classified as small (less than 2,500 students). These districts enroll lightly over 26 percent of the Nation’s student
population. Additionally, over one-half of the school districts in the United States can be classified as both small
mnnl."lhudimiasmomnMaﬂyisohm&mdmﬂuﬁana]wkofﬁm.shmofquﬂiﬂed
seachers, a minimum of resources, and limited course offerings—especially advanced courses. In Texas, for
mple.mllachooldisﬁctsoffa.hgumﬂ.aﬂyuboutmﬂﬁrdd\enmnberofcomsoﬁ‘emdbylm
districts, whi’e rural districts offer only ab ut one-quarter as many courses as do their major urban counterparts.*
Through distance leaming, however, small and rural districts can provide some of these previously unavailable
mﬂﬁj‘i:igmeirmdemsmm‘ opportunities similar to those offered students in larger urban and
suburban (istricts.

For many years, the most viable option available to school administrators faced with the limited curricular
offerings in small schools was to consol* date schools and school districs. Some education experts, however, have
begun to challenge the belief that “bigger is better.” For example, recent studics have demonstrated that small
schools and school districts often promote high levels of student achievement. A study of New Jersey school
districts concluded that in “ . . . all cases, larger district enroliments are associated with lower test scores.””s Even
when the socioeconomic status and expenditure levels of each district were taken into account, the conclusion was
the same: the larger districts in the study were generally less efficient in attaining achievement. Other studies of
individual schools have resulted in similar conclusions. A 1975 survey of Colorado schools determined that
* ... large school size lowered achievement levels,”s

Research also shows that smaller school districts are generally as cost efficient as their larger counterparts. The
New Jersey study found that although very small districts (those with fewer than 300 students) spend more per
student than larger districts, the . . . per student costs of districts with 500 to 5,000 students and over ... differ

1Jane Ruseo, “College Comes 1o North Haven,” Community College of Maine Newsletter, prepared by the University of Maine, Augusta,
Office of Distance Education. vol. 1, No. 3, August 1989, p. 1.

2 8. Department of Education, National Center for Education Statistics, “Public Elementary/Secondary Education Agency Universe
Survey, 1987-88,” unpublished document, 1989.

3Bob Cole, “Teaching in a Time Machine: The ‘Make-Do’ Mentality in Small-Town Schools.” Phi Delta Kappan, October 1988, pp.
139-144.

4In Texas school districts with 50,000 or more students, the average number of courses offered in 1985-86 and 1986-87 was 209; in
districts with 1,300 to 1,579 students, the average number of courses offered was 76, For those school districts with fewer than 500 students.
this figure was 34 cour.es. When analyzing district type, major urban districts in Texas offered on average 200 courses, while rural district
offerings averag<d 56. Texss Education Agency, 1988-2000 Long-Range Plan for Technology (Austin, TX: December 1988), p. 26

SHerbert J. Walberg and Will.an J. Fowler, Jr.. Expenditure and Size Efficiencies of Public School Districts (Chicago, IL.: Heartland
Institute, Seprember 1988), p. 17.

SKenneth F. Palmer, “S7.ail Is Beautiful: Schools As If Kids Mattered,” The Clearing House, vol. 51, No. 9, May 1978, p. 437.

States have yet to spell out specific pohcies that
guide distance learning. In most cases existing State
policies become, de facto, the basis for distance
learning policy in the State. This is particularly true
1n States where distance learning projects are locally
based and do ~ot involve importing courses £ m
out-of-State. Where multistate courses are brought
in by satellite, however, some States have felt more
pressure to develop policies addressing issues such
as vhat is required of teachers and what curriculum
and texts can be used.

ERIC

IToxt Provided by ERI

In both the telecommunications and the educa-
tional arenas there is a tension een the
State’s role as regulator and as empo. ~t.r. In the
education policy arena, States have traditionally
served as regulators to assure that quality standards
are met in all schools across the State and that all
children are equally well served by the public
education system. Consequently, educational poli-
cies tend to be restrictive, focusing on mimmum
standards of traditional instruction. While impor-
tant, these policies tend to maint- in the status quo.
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very litde.””” Additiordlly, since the New Jersey study had previously determined that smaller districts generallv
produce higher standardized test res.dts, it has been suggested that smaller districts actually attain * . . . more
achievement value per dollar. . . ” than do larger districts.?

Student participation—both in the classroom and in extracurricular activities—was also found to be higher in
smaller schools. Small class size, close teacher-pupil relationships, and more personal attention all result in higher
levels of student participation in the classroom. Students at smaller schools typically pariicipate in more
extracurricular activities as well. Although larger schools are able to provide a greater number of activities, researct.
has shown that “ . . . students from small school s participated in a wider variety of extracurricular activities than di1
students from large schools, and a much larger portion of studen.s from small schools held important and
responsible positions ... than did students from large schools.”®

Clearly, the challenges faced by teachers in small, rural schools are substantial. Often, they must contend with |
a lack of resources. little technical assistance, geographic isolation, and low pay. Nonetheless, small schools can
offer numerous advantag:s to their staff that large schools cannot. For instance, teachers clearly prefer smalle:
classes and increased personzi contact with students that small schools offer. Less tangible advantages, such as a
heightened sense of «.fTicacy, existence oi a functional support system, and a stronger identification with the school,
are more prevalent in smaller schools as well. ™ These factors all contribute positively to the way in which teachers
identify with their cchool. Finally, smaller schools have generally demonstrated a more desirable social climate than
larger ones. Due to their isolation, as well as the small population served, many smaller schools create a heightened
sense of community as well as * . . . the special feeling that each student matters.”!! As a result, smaller schools do
not experience as many behavior problems. Studies have shown that the ** . . . relative incidence of student truancies,
teacher assaults, vandalism, intra-student fighting, school expuisions and dropouts ... increase as student
population densug' incrases.”'2 Additionally. attendance and student satisfaction levels are generally higher at
smaller schools.!”® It appears, then, that the “community” environment of small schools creates a nurtur’
atmosphere for both teachers and students.

Small, rural schools face special problems that affect their ability to remain competitive in the educ.tional
marketplace. However, th® numerous positive attributes of smallness argue for their preservation. In order to
compete effectively, small schools must be provided with the same resources and advantages as their larger
counterparts. Distance leamming can provide at least a partial solution to this dilemma, by helping to keep small
schools and school districts open in the face of consolidation.

Twalberg and Fowler, op. cit., footnote 5. p 6
8ibid., p. 17.

9Roger G. Barker & 1 Paul V. Gump, Big School, Small School High School Size and Student Behavior (Palo Alto, CA: Stanford
University Press, 1964), cited ir. Gary Green and Wanda Stevens, “What Research Says About Small Schools,” Rural Educator, vol. 10, fall
1988, p. 10.

10Cole, op. cit., foomote 3, p. 144,

11bid.

12Edward J. Kelly, *Our Overcrowded Schools: Current Problems and Future Prospects.” College Student Journal Monograph, vol. 10,
No. 2, Part 2, spring 1976, 9. 3.

13Pau) Lindsay, “The Effect of High Schoo! Size on Student Participanon. Satisfacuon. and Attendance.” Educational Evaluation and
Policy Analysis 1, soning 1982, p. 60

Far less common are empowering policic wkich more 1nnovative service in the future. This philo-

encourage experimentation to try to meet needs 1n
new and innovative ways, even 1f 1t means relaxing,
bending, or elimnating przvious restrictions

A comparable tenston 1$ seen in telecommunica-
tions policy. State public utiity commissions are
charged v'ith protecting consumers today and keep-
ing rates as 10w and as fair as possible. However. the
regulations that respond tc this gral may make it
difficult for telephone companies under their juris-
diction to modermze 1n rder to provide broader or

ERIC

sophical battie has broad consequences for the future
economic development in a State. Do policies
mortgage today 's consumer to pay for better services
in the future? Another issue is equity v public
service: is 1t appropnate for one class of user to
subsidize service to others if a public interest will be
served by this subsidy?

The tension between empowerment and regula-
tion also 15 evident 1n the marriage of education
policy and telecommunications policy. Should tele-




120 o Linking for Learning: A New Course for Education

communications policy support innovation for the
educational needs of a State as a way of ultimately
best serving the interest of the citizens and busi-
nesses of that State? Should educational needs drive
the telecommunications policy? How can States
balance the need for innovation with the need to
contain rising costs for services?

OTA finds that States are today in a position to
rewrite or develop new educational policies in
light of the special opportunities and challenges
posed by distance learning options. The broad
question for educational telecommunications poli-
cymakers is how to enable practitioners to take
advantage of the opportunities presented, yet meet
standards for educational quality. Binding districts
with restrictive regulations shaped by an older
model of education is inappropriate for the new
educational models distance learning can make
possible. By superimposing yesterday’s rules on
tomorrow’s opportunities, States may be cutting
off options before they can be fully developed and
tried. A regulatory moratorium may be needed to
allow for experimentation and evaluation of distance
learning’s role in meeting critical educational needs.

STATE EDUCATION POLICIES
AND DISTANCE LEARNING
ISSUES

The sections below present illustrative policies
addressing distance learning issues from State docu-
ments sampled in the OTA survey mentioned earlier.

General Philosophy

Most State di. ce learning policies are moti-
vated by the mandate to provide all students equal
access to education. Technology is often cited as a
means to attain this goal. North Carolina, for
example, has taken a comprehensive approach,
using satellite downlinks as the vehicle for equaliz-
ing educational opportunities across the State. (See
box 5-D.)

This directive from the North Carolina General
Assembly is clear:

(a) It is the continuing intent of the General
Assembly that every child in the State’s public
school system shall have equal access to educational
opportunities, no matter where the child lives or how
smali the school which the child attends. It is the

further inient of the Assembly to encourage and
subsidize _:ate-of-the-art technology as an efficient
and cost-effective means of making equal access to
opportunity available to all children.

(b) The State Board of Education shall establish
one satellite earth station at the 54 smallest and most
rural schools in the St te, to insure that students in
these schools havs full access to all courses required
in the Basic Education Program that small enroll-
ment or lack of qualified teachers would otherwise
make unavailable.!8

Despite the general goal of providing educational
equity, States are concerned that distance learning
projects meet established standards for curriculum
and instruction. This concern is reflected in a variety
of policy statements regulating how and when
distance learning technologies can and should be
used. A central issue is that of certification and
training requirements for the teacher delivering a
course from the originating site (teleteacher), and for
the teacher or classroom aide (facilitator) at the
receiving site. Other issues are course credit, State
approval for courses, and classroom and instruc-
tional logistics.

Certification of Teleteachers

The certification of the teleteacher is the most
prominent issue that SEAs are grappling with
regarding distance learning. This is particularly
true when a complete course of instruction
originates in one State and is received in another
State. Most States require that any course offered for
credit must be taught by a teacher who possesses o
valid teaching certificate in that State. Because few
States grant automatic reciprocity to teaching cre-
dentials from another State, teleteachers in multi-
state projects must apply for certification in each
State where courses are received. In some cases, the
teleteacher must not only meet individual course
requirements in State history, counseling, and guid-
ance, but also pass several competency examina-
tions, in subject areas as well as State and national
teacher examinations. Fingerprint checks and physi-
cal examinations may be vequired, despite the fact
that the teleteacher may 1. ver physically step into
the State. Finally, after meeting coursework, health,
and competency requirements, feachers in multistaie
distance learning projects may also need to meet
individual State and local requirements relative to
student teaching experience, time spent in classroom

18General Assembly of North Carolina, S. 298, “Learming by Satellite,” <0s;, 1987, Apr 6, 1987
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Box 5-D—North Carolina’s Distance Learning by Satellite Program'

In January 1988, the North Carolina State Department of Public Instruction (SDPI) and the TI-IN Network of
San Antonio, Texcs, entered a contractual agreement to form a statewide satellite network to provide high school
instruction and staff development throughout the State. This statewide investment and partnership with a private
corporation was motivated by the realization that: “‘North Carolina has many small, rural high schools which,
because of low enroliment and remote locations, cannot offer all the courses mandated by our state’s Basic
Education Pian, Nocth Carolina has desperately needed an alternative method to bring students the kind of education
envisioned by developers of the (basic education) plan.”? Interest in making quality siaff development and training
more accessible to all educational employees around the State was another factor spurring the Department's interest.

As & first step, SDPI staff investigated several distance leaming programs across the country, and surveyed
principals +f the State’s smallest rural high schools to determine the areas of greatest curricular need. During the
1985-86 school year, the State piloted distance learning by satellite at four sites with Federal Title Il grant monies.
The pilot used TI-IN Network programming and hardware to provide staff development training on the use of
computers in the classroom. Participating teachers were very positive. Information on the pilot, the survey data, and
examples of services that could be offered to North Carolina were provided to legislators, and the 1987 General
Assembly passed the Leaining by Satellite bill.

The bill appropriated just under $2 million for fiscal year 1987-88 to purchase satellite receiver equipment and
hardware for 153 sites. The sites were SPDI, each of the 52 smallest high schools in the State, 2nd 100 additional
sites chosen by district superinten-dents for staff development programming. The legislature allovated $1.04 million
for fiscal year 1988-89 for steitite programming ($944,850) and staff support for the project ($95,150).

Under the North Carolina plan, a district coordinator ove.sees satellite programming for all receive sites within
each perticipating district; at each site, one person serves as manager (usually the principal or assistant principal).
Each school site also has a cla sroom facilitator and an equipment manager. Fcr the 52 small. rural high scihools,
State funds cover the annual sub: cription fee (84,750 per school in North Carolina, a rate lower than TI-IN’s normal
subscription fee), staff developmont programming fees (determined by the district’s average daily attendance). and
course fees for a maximum of 20 stulsats at each school ($240 per student per course per semester, plus $50 extra
for foreign language and science laboratory classes). If the rimber of enrolled students exceeds 20, the local school
must pay tuition fees. In the 1irst year, over 1,100 high school students enrolled in the satellite classes.

OTA visited with administrators, teacners, and students participating in the first-year effort in North Carolina’s
Region 8. The project got high grades for expanding curriculum offerings and for the quality of teleteachers, but
there were concemns regarding student/teacher interaction. As one principal stated: “In a small school like ours,
students are used to a great deal of individual attention. We had to adjast our attitude on this for satellite classes.”
And, as in many distance learning projects, coordinating bell schedules, school calendars, and grading periods
presented problems. Although each of the principals was pleased to have TI-IN classes in their schools, six of the
seven indicated that, without State funding, the program would no: continue. As another principal said: “This is
something which the State has provided and I'll use it. But, this is not something that I would go out and purchase
for our own school from local monies."*

North Carolina is a member of the TI-IN United Star Schools Network and has added 17 new sites to the
statewide network as a result of Star Schools funding. Under special arrangements with TI-IN, North Carolina uses
the network for staff development 1 hour per week. SDPI also developed their own 18-hour methods course for
teaching foreign languages in the elementary grades, which is available on the network.

North Carolina’s distance learning efforts are expected to expand to more schools and to offer a wider array
of programming in the future. This support is grounded in the bill that authorized the program: “It is the intent of
the General Assembly that the Distance Learning by Satellite program shall be an ongoing component of the public
school system and that operational funds for the program shall be included in future continuation budgets."

IMuch of this discussion comes from Bruce Barker, 7exas Tech University, ""Distance Learning Case Studies,” OTA contractor report,
June 1989,

2Elsie Brumbark, assistant superintendent, North Carolina State Department of Public Instruction, in T/-IN Network News, 1988, p. 1.
3Barker, op. cit., foomote 1, p. 20.

4bid., p. 21,

5General Assembly of North Carolina, 'Learning by Satcllite,” Senate Bill 298, Sess 1987.
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instruction, and possibly additional requirements of
individuai school districts.! When a distance learn-
ing course is taught by others, whether they be
university professors, scientists, artists, poets, gov-
emnment officials, or any other subject matter ex-
perts, these restrictive requirements may make it
impossible for the course to be accepted in a
particular State.

At present, there are no generally applied stan-
dards for teleteachers. Some States (e.g., Utah,
Nevada, and Alaska)® do not require certification
for the teleteacher in either the State where the
course originates or in the receiving State. Others
(e.g.. Idaho and Washington)?! require certification
in both the sending and the receiving State. These
statements from Idaho, Minnesota, and Montana
illustrate three different approaches:

A teacher must hold a teaching certificate valid in
the State where the program originates and must
meet the minimum academic requirements of the
Northwest Accrediting Association.22

The satellite course teach: r must have a Minne-
sota teaching license.2?

To use distance leaning programs, iocal school
districts shall apply for an alternative by validating
that the teachers of distance learning courses are
certified and appropriately endorsed in Montana or
in their resident State and have experience in
delivering instruction via distance learning.2

Many States have not yet established a policy
regarding certification of teleteachers and the tele-
teachers are approved on a case-by-case basis.

Several of the producers of satellite courses for
high school credit have worked out separate arrange-

ments for certification of their teachers across State
lines. In the Satellite Telecommunications Educa-
tional Programming (STEP) network, which origi-
nates in Washington State, all high school teachers
hold current Washington State teaching certifi-
cates.? Reciprocity agreements for teacher certifica-
tion have been arranged in the seven other States
receiving STEP high school courses. However, this
reciprocity varies among the receiving States.26
Teachers in the TI-IN Network, a private corporation
supplying a range of courses nationwide, must hold
teaching certificates for each of the States in which
their courses are received. In Oklahoma State
University’s Arts and Sciences Telecommunica-
tions System (ASTS), all teleteachers are university
professors and generally do not hold K-12 teaching
certification. However, ASTS requires that facilita-
tors in the receiving classrooms must be certified
teachers, although not necessarily endorsed in the
distance learning course subject. ASTS staff work
with SEAs and, to reassure reluctant State education
personnel about the quality of the teaching over the
system, send them tapes of their teleteachers teach-
ing lessons. With their courses now being used in
classrooms in 35 States, ASTS has been turned down
by only 1 State.??

One lever for dealing with the issue of cross-state
certification of teachers may be the professional
standards being developed by the National Board for
Professional Teaching Standards, formed in 1987 as
a result of recommendations in A Nation Prepared:
Teachers for the 215t Century.?8 The Board’s goal is
to improve education by raising the standurds of the
teaching profession by recognizing first-rate teach-
ers, providing them with better compensation, and

19Lloyd Otterman and Pamela Pease. “The Role of Pnvate Business in Distance Learming The Educational Partnership,” OTA contractor report, June

1989, pp. 17-18,

20Northwest Association of Schools and Colleges, “Survey of Distance Learming,” unpublished document, December 1988
211bid. Both these States indicated they are studying the 1ssue. In Washington. the standard 1s considered most important «f the course 1s used 10 meet

graduation requirements.

Zjdaho Depaniment of Education. “Idaho Guidelines Regarding Distance Learning,” unpublished document, 1987

BGilben M. Valdez, manager. Instructional Design Section and James E. Sauter. acsistant commussioner, Division of Education Effectiveness,.
Minnesota Deperiment of Education, “Satellite Course Requitements.” memo outhning areas 1 State i3oard of Education rules perunent to satellite

courses, Mar. 31, 1988.

24Montana Board of Education. Rule 10.55.907, Distance Learning (d). effective July 1, 1989,
ZSee Bruce Barker, Texas Tech Umiversity, “Distance Learming Case Studies * OTA contzacior report, June 1989
26For example. one STEP high school teacher, rerufied o teach precalculus/calculus, was required to take a first aid course 1n order to teach tn Oregon,

even though the course is broadcast from Washington State and she may
teacker. Spokane. WA, personal con:munication, June 16. 1989

never enter the Oregon classrooms receving her course Debra Wilison, STEP

27smith Holt, Oklahoma State University, personal communication, August 1989
BCamegic Forum on Education and the Economy, A Nation Prepared Teachers for the 215t Century. The Report of the sk Force on Teaching

as a Profession (Washington DC: May 1986)
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placing important decisions about teaching policy
and practice in their hands. The certification process
is one key step toward these goals.

At present, teachers are subject to State licensing
systems that set minimum entry -level standards and
vary considerably from State to State. The national
certification, which would be voluntary, goes be-
yond this minimum proficiency level. Board certi-
fied teachers will have to meet high and rigorous
standards of experience, creativity, professional
judgment, and teaching skill, as determined by a
range of assessment procedures including such
techniques as simulations of classroom situations,
observations of teachers in a school setting, inter-
views, essays, oral defenses of teaching portfolios,
and written examinations. The concept of national
certification will, in many respects, correspond 10
the standards applied in the certification systems
used by other professiviiale in such fields as
medicine, architecture, and accounting.

Because the Board expects o adopt a single set of
standards and assessment practices to be applied
uniformly across the country, it is anticipated that
State reciprocity agreements will be facilitated,
making it easier for teachers to teach in States other
than those in which they were originally licensed.
This is important in light of today’s variable demand
for teachers from State to State. It also has implica-
tions for the question of cross-state acceptance of
teachers on distance learning systems. Since the
national certification process goes above and be-
yond what would normally be required to teach in
any one State, it would appear that a Board certified
teleteacher would be acceptable to any State. There
has as yet been no discussion of creating a separate
certification around a subspecialty of distance learn-
ing or teleteachers, but the concept could evolve,
especially if distance learning projects continue to
blossom acioss the country. Finally, distance learn-
ing technologies themselves may be used as a part of
the assessment procedure. Teachers could be ob-
served in their everyday teaching activities and
evaluated based on a set of these observations.

Requirements for Classroom Facilitators

There is great variation in State policies regarding
the facilitator or monitor, the person responsible for
the students at a receiving site. Policies range from
the niost open? to the most restrictive. In States like
Washington, the on-site monitor must be certified in
the subject being delivered if the course is used to
fulfill graduation requirements.30 It may be in cases
such as this that the teacher has general certification,
for example, high school mathematics, but is not
trained to teach a higher level course such as
calculus or an Advanced Placement course. In such
instances, the classroom monitor can be learning
how to teach the course and may indeed take over
teaching that subject in subsequent years. Several
States (e.g., Alaska and Oregon) require a teacher as
a monitor, but do not require that they be certified in
the subject. Most common is the model in which
noncertified personnel (aides) serve as monitors,
usually after special training. In some cases, these
aides must be supervised by certified staff.

Training and Staff Development

Several States have established policies that
mandate inservice or preservice instruction for any
aides or teachers involved in distance learning
activities. For example:

The satellite classroor instructor shall receive
inservice training pertaining *~ the course organiza-
tion, classroom management, and technical as-
pects.3!

The teacher will participate in instructional and
technical inservice education developed and made
available by the developer or sponsor of the ap-
proved course.3?

These States recognize that successful implemen-
tation of distance learring activities require that the
teleteacher be trained in the most effective use of the
medium, and that the on-site monitor be trained in
classroom management. One State with considera-
ble experience in distance leaming produced a guide

For example. in many of Mi~vesola’s district-run projects using two-way video interactivity there may be no adult at all in the receiving classroom.
See Minnesota Depariment of Ed  aucA, Instructional Design Section, Interactive Television Teaciung. Integrating Technology Sencs (St. Panl. MN:

1988).

3INorthwest Association of Schools and Colleges, op. cit.. footnote 20.

310klahoma Department of Education. **Accreditation of Learning by Satellite Courses.™ unpublhished documnent. 1988

32Montana Board of Education, op cut.. footnote 24
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In some projects using two-way video, no teacher or facilitator Is required in the distant classroom.

for teieteachers suggesting techniques for delivering
effective personalized instruction via distance learn-
ing 33

ing.

Each of the major organizations now delivering
coursework by satellite specifies the skills and
training necessary for the site monitors in their
systems. Some States have also required facilitator
training.

To use distance learning . . . a school shall venfy
that local facilitators (not necessarily certified) who
1ssist students in receiving the instruction on-site
have adequate preservice training and local supervi-
sion 4

Course and Teacher Evaluation

Most SEAs have a responsibility for the quality of
instruciion. or instructional materials used in the
schools in their States. Two types of rules have been
proposed: either that districts show evidence of
course effectiveness before adopting distance learn-
ing courses, or that districts establisii a system to
assess the effectiveness of a distance education
course during its use.

The Texas Education Agency refers to the respon-
sibilities of districts with the following statement:

Schools that use alternative delivery proce-
dures . .. should have written policies governing
those options. Distance learning . . . should at least

3Minnesota Department of Education, op. cit., footnote 29
34Montana Board of Education, op. cit., footnnte 24.

ERIC

Aruitoxt provided by Eic:




|
I
|

ERIC

Aruitoxt provided by Eic:

Each of the multistate course Providers specify skills and training neccessary for site monitors in their systems. Here Kathy Hansen
monitors a STEP Advanced English class at Riverside High School.

have written policies for its governance. Each
district’s policies shall include responsibility for
evaluating the instructional effectiveness of the
delivery procedure as reflected by student mastery of
intended skills and essential elements. By granting
credit, the school district accepts responsibility for
the level of student achievement attained in distance
learning courses . . . the contracting district, by vir-
tue of granting student Credit, can be held responsible
for the quality of instruction by distance learning %3

Although some States require evaluation of dis-
tance education ccurses, whether this evaluation is
the responsibility of the local school district or of
SEA, little guidance is given specifying the instru-
ments, criteria, or processes to be used. Missonri
provides an exception. (See table 5-1.)

What is noteworthy is the fact that these criteria
are generally no more than the standards that would

Photo credit STEP Network

normally be applied to any course, whether tradi-
tional or delivered by technology. While holding
distance education to the same standard as any other
type of education is important if it is to be accepted
as legitimate, the unique characteristics of distance
education courses warrant additional criteria. These
might include topics such as:

e degree of interactivity in the logistical and
instructional design of courses and supplemen-
tary resources;

e guidelines to help State and local educators in
the process of deciding between courses using
different delivery systems; and

e criteria for assessing the relative value of live
versus delayed interaction.

3Texas Education Agency. Guide to Distance Learmng as an Alternanve Delivery Procedure, GE 7 301 04 (Austin, TX. March 1987).
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Table 5-1—Missour! Evaluation Criterla for Eiectronic Media Courses

The course hes been developed on the basis of clearly =tated

leamer outcomes or objectives:

* The course has been developed based on a set of learner
outcomes or objectives that are siated sufficiently clearly to
communicale to school district staif and students.

* The learner outcomes or objectives are stated in a manner that
implies measurement through testing, observation or evalua-
tion of s;udont performance or products (th smes, essays,

* The learner outcomes or objectives encompass content com-
parabie to that which would be includes in a traditonally
delivered course in the same subject and at the same level.

The course is logicelly organized and dovelopmentslly

sultable for the grade level(s) at which it is intended to be

used:

e The course content appears to be organizsd in a logical
sequence appropriate to the subject and recommended grade

« The course content is developmentally apprcpriate for age
groups or grade levels for which it is intended to be used.

The course includes teaching strategies snd reeource mate-
risls which are educationslly sound, address o variety of
leaming modeiities, and are consistes? with thy learning
styles of the age groupe for which intended:

« Teaching strategies are varied and intentionally address all
three major leaming modalitiss—visual, auditory, ractile/
kinesthetic.

+ Teaching strategies emphasize those most appropnate to the
subject and for the age group for which the course is primarily
intended to be useu.

* Teaching strategies are consistent with research on #: ‘ective
teaching—i.e., they incude frequent review, guided prastice,
extensions (enrichment), and correctives (reteaching).

* Textual materials support the stated learner outcomes or
objectives, both in terms of content and organization.

+ Textual materiais are appropriate in focus, vocabulary, anc
reading level for the subject and grade Ievels for which
intended.

* Supplementary resource materials (aither provided or recom
mended) support a varlety of learning modalities.

* Supplementary resource materials (either provided or recom-
mended) support extension (enrichment) and correctives (re-
teaching) activitie s.

The course inciudes both formative and summative tests that
are closely aligned wiih stated learner outcomes or cbjec-
tives and provides for frequent feedback to students:

« There is a series of formative tests intended to be admi=stered
frequently and relating to instruction provided in the immediate
[

« Formative tests are clearly related to and appear to validly
assess student nerformance on a limited number of stated
leamer oulcomes or objectives.

* Formative tests are scored and the results returned to students
Guickly together with comments and opportunities to discuss
individua! resuits.

» There is a series of summative tests intended to be admini-
stered periodically which relate to instruction on a defined set
of objectives or leamer outcomes.

* Summative tests are clearly related 1o and appear to validily

assess student performance on a defined set of learner
outcornes or objectives.
* Summative tests are scored and the results returned to

students quickly together with comments and opportunities to
discuss individual results.

The course has been reviewed by subject matter axperts for

cantent velidity and objectivenees of presentation:

* The course has been raviewed and found to be valid in terms
of content and objective in terms of presentation or reviewars

believe the content to be valid and the presentation objective
based on their review.

The course has been demonstrated to be effective in schiev-

ing stated learner outcomes:

* The course has been used by school districts and found to be
comparable to traditional courses in terms of student outcomes.

*» The course has been field tested, and results of the fieid test
indicate that it achieves stated student outcomes.

* The course has neither been field tested nor used by school

districts, but itis 8o well developed it should be approved for use
in Missouni on a trial basis.

The course includes insiructional and technical inservice

educetion for the locel classroom teacher:

*» The coursae developers provide comprehensive inservice edu-
cation on the instructional role of the local classroom teacher in
delivering the course.

» The course developers provide comprehensive inservice edu-
cation in utilizing the textual and nontextual instructional
materials provided or recommended for use in the course.

*» The couise developers provide inservice education in the
technical aspects of operating and utilizing all equipment
necessary in delivering the course.

The course meets high standards ofquality in production and

presentation:

» Appropriate production techniques are used 1o focus on the
critical components of the instructional setting.

» Oralcommunication is clear and understandable; the language
is appropriate for the subject and the age or grade laveis for
which the course is intended.

+ The use of music, special effects, graphics, and set design
contribute to the overall effectiveness of the instructional
presentation.

» Lighting and sound are consistent in |evel and intensity from
scene 1o scene and contribute to the effectiveness of the
presentations.

* The instructor's style, appearance, voice, and movements are
natural, pleasing, and contribute to the effectiveness of the
presentations.

» The director successtully manages the integranon of all
production elemeiits > achieve an effective instructional
presentation.

Local classroom teacher/monitor qualitications:

* L'stbelow the major instructional and noninstructional activities
requred by the course to be conducted by the local classroom
teacher/monitor; the knowledge, skills, or competencies rea-
sonably required to perform each activity at a desirable level;
and the qualifications most likely to ensure that a classroom
teacher/monitor would possess the knowledge, skills, or com-
petendies.

ERI

Aruitoxt provided by Eic:

SOURCE: Missouri Depariment of Education, *Recommended Evalation Instrument for Acredited instructional Programming Via Satellite,” unpublished

document, February 1989,
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Photo credit. Bill Davie, Trinlty Productions

Small classes can be combined to use teachers more efficiently. Some States restnct the total number of students
enrolied in all sites.

Finally, if distance learning te.“nologies are to
move beyond the experimental stage and become
options available on a regular basis, States will need
to support evaluation efforts. Educators considering
the role of distance delivery of instruction need data
telling them what needs distance learning can meet,
under what circumstances, and at what cost.

Classroom and Instructional Logistics

Although it would seem that classroom logistics
are the responsibility of a school district, some
States place restrictions on their districts. One major
issue in this category is class size. For example:

Since the teacher at the sending site interacts with,
evaluates, and remediates students, the maximum
class size shall not exceed 32 pupils per teacher. This
may limit enrollmer:. at a given receiving site and it
may also limit the number of receiving sites based on
the total number of students that are enrolled per
hour, per teacher %

In this case, not only is the standing rule on class
size in traditional classes extended to distance
learning classes at a receiving site, it is further
extended to the total number of students enrolled at
all sites during that time period. This policy
indicates the strong belief in the instructional value
of small classes and the need to guarantee opportuni-
ties for traditional modes of student/teacher interac-
tion. It does not, however, consider alteative ways
to provide interaction in distant classes.

Another logistical issue is the use of live versus
taped broadcast course sessions. In both Oklahoma
and Montana, districts are directed to use live
sessions even if it means altering the class schedule.
Scheduling is exacerbated when transmissions cross
time zones, since a class broadcast from Texas at 9
a.m., for example, would be received in California at
7 am., before the school day normally begins.
Furthermore, students may lose flexibility in sched-
uling their other classes at the school in order to
accommodate the fixed schedule of a satellite class.
Difficulties in coordinating school holidays, vaca-
tions, and daily bell schedules have been a barrier to
broader acceptance of distance learning classes, and
the situation is made even more difficult if live
broadcasts must be adhered to at all times.

Credit

State policies regarding student credit may en-
courage the use of distance delivery of courses, as in
this example from Missouri:

Courses delivered primarily through electronic
media may be offered by school districts and counted
toward meeting the curriculum standards and State
minimum graduation requirements if approved and
implemented in accordance with this rule.3’

Other policies limit the number of courses that
may be offered via distance delivery by placing
restrictions on allowable credits or in the way that
credits are calculated:

36]daho Department of Education, op. Cit.. footnole 22.

37S1tate of Missoun, 5 CSR 50-340.100, “Department of Elementary and Secondary Education.” 1987.

ERIC

IToxt Provided by ERI

).

!
'y




128 o Linking for Learning: A New Course for Education

Credit eamed via distance learning is to be limited
to 3 units or 6 semester credits for graduation
purposes.3®

Three units of satellite course credits may be
applied toward graduation requirements. Districts
designated as isolated may request permission from
the Department of Education to offer a fourth unit of
credit.¥?

Superintendents in Minnesota schools consider-
ing offering courses to their students via national
satellite networks are reminded that these courses are
still subject to the State Board of Education Rules,
and that these rules require that one credit/hour is
equal to 120-clock hours, while the number of hours
in a satellite course vary with the different course
providers 4

State Approval for Courses, Content, and
Instructional Materials

Many States require that school districts apply to
SEAs for permission to use distance learning pro-
grams. In some cases there is a review of courses
independent of any district usage, analogous to
textbook approvals, resulting in a statewide ap-
proved purchase or usage list for curriculum pro-
grams. This can be a major hurdle for multistate
distance learning projects, with each State having
different requirements related to subject matter
taught, the scope and sequence of that subject
matter, the amount of time devoted to each topic, and
what type of credit may be granted for successful
completion of the courses. Idaho, Oklahoma, Mis-
souri, and Montana are examples of States that have
a formal application process specific to distance
learning, especially geared for courses delivered via
satellite.

Concern for the content of courses delivered via
technology seems to parallel that for standard
courses. Content review is part of the approval
process. In some cases, this approval requires the use
of texts also approved by the State. For example,
Oklahoma regulations spocify:

Satellite courses offered for high school credit
shall utilize textbooks selected from the Oklahoma

approved list of textbooks. Exceptions will be made

for advanced placement courses by the Accreditation

Section 4!

These requirements can create barriers to multi-
state course offerings. As one supplier of multistate
courses suggested:

It is literally impossible to offer a course in which
there is a standard textthat is used nationwide. Many
States pay only for State adopted textbooks 0, to the
extent an alternative book is used then the local
school district has the burden of paying for a new
one. This poses a hardship on many school districts
fmd‘;\egatively impacts the use of distance learn-
ing.

ENCOURAGING INNOVATION
AND BROADER APPLICATIONS
OF DISTANCE LEARNING
TECHNOLOGIES

The policies discussed above tend to be restric-
tive—oprotective of State insistence that courses
meet minimum standards based on models of
traditional instruction. Few States have adopted
empowering policies to encourage experimentation
based on a new vision for education. If distance
learning is viewed in the context of a restructured
education system, new recipes for educational
organization are suggested. These issues include
alternative funding models, new concepts
surrounding curricula and instructional design,
and opening doors to new institutional relation-
ships and interstate cooperation.

Policies could support demonstrations of innova-
tive alternatives to the status quo. For example, most
distance leaming projects are now funded in the
same fashion as other education activities. But
creative models have begun to appear. Missouri
enacted a tax on the rental of video cassettes to
support distance learning activities. The State esti-
mates that approximately $5 million will be raised in
the first year.*? In other States, special bonds have
been issued. In still other States, cooperative ar-

3%]daho Department of Education, op. cit.. footnote 22.

39Arkansas response to the Council of Chief State School Officers Survey, op. cil.. footnote 17.

4%Valdez and Sauter, op. cil., footnote 23.
410klahoma Department of Education, op. cit., footnole 31.
“20nerman and Pease, op. cit,, footnote 19, p. 14,

435.709 stipulates that video rental taxes shall be collected for § years Legislation provides for grants to educational insututions 10 fund the purchase
of technology and instructional programmung for both stud=nts (courses) and for teachers (nservice traming). Beity McCarthey, Missount Education

Smellite Network, personal communication, April 1989.
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Photo credit: Bl Oliikkela for Talcolt Mountain Science Center

Telecommunications make it possible to offer inncvative
courses using teachers who come from a variety of
backgrounds. Here Dr. Eugenie Clark discusses “Life in an
Undersea Desert” on a Talcott Mountain Science Center
Interactive Teleconterence.

rangements with the private sector have supported
the development of the technology base, with users
paying for their participation on a subscriber basis.
In Oklahoma, the State has provided “small school
cooperative grants” totaling $3 million, with approx-
imately $1 million for distance learning), to encour-
age activity benefiting these schools. In response to
this policy, some rural electric cooperatives have
contributed satellite dishes to schools in their service
areas. 45

Should funding formulas designed for traditional
classroom settings be revised to accommodate the
new circumstances of distance learning? What new
funding formulas could be devised to provide
incentives for cost-sharing across districts or across
educational levels? When only contact hours are
counted, or bodies in the building, or course units
offered over a semester, then technology enhance-
ments that require different instructional time allot-
ments may be impossible. And what of cost-sharing
among States?

Similarly, existing State curriculum policies dis-
courage development of new curricula that cross
traditional disciplines or grade leve) boundaries.
However, cross-curricular design can be enhanced

by distance learning systems that combine the best
of many teaching resources beyond what any one
classroom teacher could previously offer. How will
interdisciplinary or other open-design courses be
counted toward State graduation requirements?

Instructional design issues are also neglected.
Distance learning technologies, especially when
used in combination with computers and other
interactive technologies, can offer new instructional
possibilities that can and should be reflected in the
design of distance learning courses. The expanded
use of distance learning technology could contribute
to a reawakened concern that questions the qualita-
tive standards of good instructional design. State
policy rarely provides incentives to try new instruc-
tional approaches, and thus new efforts may never
get off the ground despite their potential to improve
curriculum.

Interagency Coordination

As discussed above, State legislative planning
documents are calling for broad planning and
coordination among the various State agencies,
communication authorities, and public and private
utilities involved in each State’s telecommunica-
tions systems. Each level of education providers in
a State (K-12, community colleges, vocational/
technical schools, and universities) also has a stake
in these outcomes. SEA’s role in planning for future
telecommunications services should be clearly artic-
ulated. In the case of ever-expanding communica-
tions networks, the issue for educational institutions
will be: “who controls the highways."*¢ With early
and aggressive involvement in the planning pro-
cess, educational institutions can shape the sys-
tems to assure that the specialized needs of
education are articulated and receive equal, if not
preferred, service.

There is anoiher motive for increased coordina-
tion. The ability to negotiate favorable terms and
condit:ons with competing telecommunications sup-
pliers is enhanced because the education community
within a State is likely to be a major user. Together
with other cooperating State and local agencies,
educational institutions represent a substantial

“4For example, under an arrangement between New York Telephone and New York State's Board of Cooperative Education Services, the telephone
company will develop the infrastructure to link five ditricts in Long Island. and guarantee a fixed 10-year service and subscription fee, Kevin Fennel,

New York Telephone. personal communication. May 31, 1989.
45Holt, op. cit., foomote 27.

“Rich Gross. Kirkwood Community College. “The Impact of Educanonal Telecommunications.” unpubhished manuscript, }1ay 1989.
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amount of buying power that can be Jeveraged in
& competitive market to ensure the availability of
flexible, cost-effective systems that meet the
parti‘g’ular needs of the distance lear ning commu-
nity.

TELECOMMUNICATIONS
REGULATION AT THE
STATE LEVEL

Although the Federal Government has responsi-
bility for setting national telecommunications policy
(see chapter 6), States have a large role in developing
regulations for provisior of telecommunications
services within their Lo sers. These in-state tele-
communications policies .iave a large impact on the
provision of distance education services.

The State Futtlic Uulity Commissions (PUCs) or
Public. Service Commissions, through their regula-
tion of telephone service and rates within a State.
play a growing role in the State distribution of
distance leaming services that use the telephone
lines to transmit voice, video, and data between
sites. The rates and policies vary broadly from State
to State. As noted in a paper on distance learning:

Atthe State level of gov *mment, most State PUCs
and, in some cases, State legislatures are now
grappling with many of the same types of issues
regarding the role of competition and regulation that
the federal govemment has grappled with for more
than two decades. Some of the issues represent
fundamental philosophical concerns, such as
whether the concept of “universal service” shouid be
cxpanded to include access via telecommunications
to basic information resources. Other issues center
around the introduction of competition. For exam-
ple, while all states now allow some form of long
haul competition, many are strusgling with the issue
of uow much competition, if any, should be allowed
for traditional local telephon~ services. They are also
trying to dea with how to fairly allocate costs among
competitive and monopoly services, and «nany states
are in the process of deregulating competitive
services or relaxir.g the regulation of services that are
at least subject to some competition.48

If the rates set by the State PUCs are based on
commercial payment expectations, schools may be
priced out of the market and find themselves unable
to pay for the telecommunications that run their

distance learning systems. Basic telephone service is
a not insubstantial piece of the yearly budget of
schools. When telecommunications needs expand,
budgets will be forced to rise. Some have argued that
schools should have a special education rate to make
it easier for them to take advantage of the advances
telecommunications can make to improving educa-
tion. The marriage of State concern for education
and State telecommunications policy could pro-
«ide a forum in which schools’ distance learning
needs and requirements could be given special
attentio..

Furthermore, with each State having one or more
commissions that regulate telecommunications, it
becomes difficult for multistaie programmi.ig pro-
viders and telecomnunications companies to coor-
dinate and provide services. What is allowed and
available in one State =7y be available under
different conditions in another State, or not available
at all. The rapid changes taking place in State
telecommunications policies are often difficult s
follow, putting a burden on potential service provid-
ers 10 locate and understand the regulations stem-
ming from a myriad of commissions and boards that
set the terms under which providers must operate.

The problem is compounded when regional net-
works are established, linking services across State
lines. The regional Bell Operating Companies each
serve several States; some are actively supporting
cooperative educational networks serving some or
all the States in their regions. For example, New
England Telephone, part of the NYNEX Corp., is
working with Maine. Vermont, and New Hampshire
in considering the creatior of a Northern States Long
Distance Learning Cooperative in which the interac-
tive projects within each State could be linked to
provide broader economies of scale. Organizatior il
issues and concerns for “turf” must first be over-
come, as well as technical barriers (the three States
have each tzken different technological approaches
to their in-state networks). A third issue is regula-
tory. Recently the Federal Communications Com-
mission (FCC) changed the criteria for “con-
tamin ition” of an intrastate circuit, allowing upto 10
percert of ar intrasiate network’s traffic to be
interstate  without reverting to FCC tariffs. The

“IGallagher and ‘1atfield, op. cit., footmote 1, p.S.
41bid.. p. 8.
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crossover between State and Federal regulatory
telecommunications policy is exemplified in this
compromise.

Several States have or are in the process of
undertaking major studies of their future telecom-
mu- ications requirements and infrastructure as a
means to ensure the competitiveness of industry
within the State and to serve social needs across the
State.

These State proceedings and studies are especi. iy
importan: to educators and [roups interested in
distance learning because thew telecommunrications
requirements are often at the State and local level
rather than at the national level. The proceedings are
especially important because they will impact on the
choices of technology and the prices and terms and
conditions under which distanc. learning delivery
systems are available to the education community. It
is at the State level where educators can take hold of
key policy levers; since education is largely State
and local government-controlled, State telecommu-
nications policy should be particularly sensitive to
its needs 4

SUMMARY

Policymaking in the distance education area is not
just education policy, and not just telecommunic a-
tions policy. it is both. Hence, it is important for
individuals from both fields to be involved in the
policy process: educators who know what they want
and what _ey need, and technology and telecommu-
nications people who know what is possible and
what may be available in the future. It is from the
convergence of these two interests that the most
successful policies are likely to emerge.

The peicies require new perspectives and coordi-
nation simong all players. As one educator noted:

Since most of the leaning technologies and
telecommunications capacities were not invented
when many of the policies and regulations were
drawn, a particular sensitivity must be placed on the
review of laws, policies, and regulations from the
transcendent perspective those technologies now

afford. For instance, policies, programs and funding
sources that support distinct telecommunications
systems for hoine delivery of TV, public library
dalabase access ai inter-litrary resource sharing,
elementary and secondary instruction and manage-
ment and postsecondary instruction and manage-
ment—all in the same community—would be
. .. extremely redundant, costly and probably reflect
less capacity in all independent cases than might be
true if developed as a comprehensive system. 3

Most distance education policies will be initiated
ai the State level, since States have primary responsi-
bility for education. Furthermore, . any of the
telecommunications decisions made by State PUCs
will surely shape what educational services can be
provided via telecommunications and whether the
K-12 education community can afford them.

Nevertheless, nationdl telecommunications
policies will also determine much of what tele-
communications services States are able to
choose from.5! And, because of the border!'ss
implications of distance learning, there is clearly
a role for the Federal Government. The Nation’s
educational interests would be served if the
Federal Government provided assistance to
States that need help, enabling them to undertake
comprehensive educational telecommunications
planning before charging ahead. One form of
assistance could be technical assistance, making it
possible for States that are further along to share
information and technical resources with those
States or regions lacking in expertise or experience.
The Federal Government ..uld also provide finan-
cial assistance to States in the form of planning
grants.

Finally. a warning. Unless the education commu-
nity at all levels makes its requirements and needs
known to the suppliers and to the telecommunica-
tions policymakers, the schools may not be fully
served, students could miss out on the enormous
benefits available, and the promise of distance
learning may not be realizea.

“91bid.

30Gregory M. Benson, Jr., " Technology Enhanced Distance Education. The Promuse of New Opportunities for Lifelong Learning in New York State.”
paper presented to the International Conterence on Distance Education, Oslo. Norway. July 1988

S1For an extensive discussion of these 1ssues. see U.S Congress. Office of Technology Assessment. Critical Connections Commumnication for the
Fugure, OTA-CIT-407 (Washington, DC: U.S. Govemment Pninting Office. in press).
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Chanter 6
Federal Activities in Distance Education

INTRGOUCTION

Distance education presents a new set of con-
cerns, challenges, and opportunities to Federal
policymakers. These new issues join continuing
concerns about equity, access, and quality of sduca-
ton. Distance education places educators in a new
marketplace: the volatile and rapidly changing arena
of telecommunications. Thus, the Federal Govern-
ment’s relationship to the public education commu-
nity is expanding. In the past seen primarily as
funder, infrastructure builder, guarantor of equality,
ar.., priority-setter, the Federal Government’s role in
K-12 education has evolved to include regulatio.: of
marketplace conaitions.

This new situation brings new concerns as well as
new ornort-nities. On the one hand, distance
learning iequires significant front-end expenditures,
as well as large investments of time and continued
support to integrate these efforts intn the school.
Such efforts are complicated by the ne=d to purchase
hardware and services in a marketplace in which the
rules and capacities are changing rapidly.! On the
other hand, this state of rapid change is favorable
toward distance learning. An open, competitive
market of suppliers gives groups involved in dis-
tance learning an increased opportunity to negotiate
favorable terms and conditions for the facilities and
services they require.

Growing concerns about work force quality,
international competitiveness, and economic devel-
c¢pment have brought education to the attention of
segments of the marketplace never before involved
in education. Business and industry are showing an
increasing interest in the welfare of our public
school system. The Federal Government’s interest in
education reflect this broadening of concerns.

FINDINGS

® Federal Government funds have accelerated
the growth of distance education in this coun-
try, through direct purchasing power as well as
the leveraging power of the Federal dollar. The
Star Schools Program (Department of Education)
and the Public Telecommunications Facilities
Program (Department of Commerce) are the

primary Federal programs directly affecting dis-
tance education in elementary and secordary
schools.

e Other Federal agencies have interests in distance
learning through their responsibilities for technol-
ogy development, training, and education. Yet, no
agency-wide strategy or interagency coordination
is now in place.

e Federal agencies will have increased opportu-
nities to ac.omplish agency missions via distance
delivery in the near future. The largest providers
tozether can reach a great number of American
schools and communities today, and that number
will increase in the next few years. Agencies may
find distance delivery an attractive way to reach
national audiences for a variety of missions
including education.

¢ Federal telecommunications regulations are
central to distance education, because they
affect costs, availability, and types of services.
Iix light of the rapid growth of distance learning,
itis time to review and shape Federal telecommu-
nications policies to ensure a more effective and
flexible use of technology for education.

FEDERAL ACTIVITIES IN
DISTANCE EDUCATION:
CURRENT STATUS

The Federal Government is not the basic provider
of K-12 education in this country; this role is
traditionally exercised by the States and localities.
The Federal role in education has been to address
particular issues, most prominently equity, access,
and national priorities “rough targeted funding and
research. In 1988, Congress created the Star Schools
Program, a comprehensive Federal effort to develop
multistate, multi-institutional K-12 distance educa-
tion. The other impacts of the Federal Government
in the K-12 distance learr.ng field are on compo-
nents such as curriculum, hardware, regulation,
research, and infrastructure, or on particvlar seg-
ments of the learner population. These efforts are
relatively modest although Federal monies have
contributed to many valuable projects.

IThese challenges are particularly critical for school districts that would like to use the public telephone network for transmiting video This most
ubiquitous telecommunications infrastructure is sull adjusting to the changes brought abcut by the Modification of Final Juagment Many of the
i-:{vmenls are being challenged and rethought by the industry. the Federal Communications Commussion, and Congress
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Interactive cistance learning as described in this
report has become a viable resource for American
public education only within the last 5 years.2 It is
not surprising, then, that the Federal Government
has not articulated any kind of comprehensive
distance learning policy. Man;' Departraent of Edu-
cation programs, such as Chapter 1 and Chapter 2
funds, allow use of these funds to support distance
learning. However, because of the many pressing
needs in the Nation's schools today, and the
resistance to or ignorance of this technology on the
part of some of the State and local officials, very
litle of these dollars have been used. Other Federal
programs, such as the Rural Electrification Administra-
tion's telephone loan program, have funding mis-
sions that indirectly support interactive distance
learning.

Direct Federal Support for Comprehensive
Distance Learning Services: The
Star Schools Program

The Omnibus Trade Bill and Competitiveness
Act, passed by the 100th Congress in 1988, created
the Star Schools Program. It is intended to ‘...
address(es) two critical needs in the rebuilding of our
educational system to meet domestic and inter-
national challenges. The Nation’s students must
have access to basic ana advanced courses in
mathematics, science, and foreign languages, and
these courses must be of the highest quality.’’3 The
amount of $33.5 million was appropriated over a
2-year period.

The Star Schools Act has two major emphases: to
create multistate, organizationally diverse partner-
ships to write and deliver both core and enrichment
curriculum; and to create opportunities for disad-
vantaged students to receive remote instruction.

The Star Schools legislation specifies two formats
for the composition of eligible partnerships. In one,
membership must include at least one State educa-

tion agency (SEA), State higher education agency,
or local ~4ucation authority responsible for a sig-
nificant number of poor or underserved students.
Furthermore, this type of partnership s required to
have at least two other institutions fromn a host of
types, including the three types listed above, uni-
versiiies, ieacher waining institutions, public broad-
casting entities, and others. The other type of
partnership mustinclude a public agency or corpora-
tion alreacly formed to operate or develop telecommuni-
cations networks to serve schools, teacher training
centers, or other education providers. All partner-
ships must be statewide or multistate, These require-
ments were meant to create new paths to improving
the education system by fostering cooperation be-
tween institutions.*

The legislation directs at least 50 percent of its
funds to school disiricts eligivle for Chapter 1
monies, and, within those districts, to serve poor.
schools and other underserved populations.> The
legislation also requires at least 25 percent of the
granted funds be applied to instructional program-
ming, and requires the grantees to generate at least
25 percent of the total budget from non-Federal
sources.

The enabling legislation authorized the program
for 5 years, setting an overall funding limit of $100
million. For the first round of 2-year grants, 4
proposals were selected from more than 70 applica-
tions: Satellite Educational Resources Consortium
(SERC), TI-IN United Star Network (TI-IN USN),
the Midlands Consortium, and Technical Education
Research Centers (TERC). Three of the four projects
are satellite-based delivery systems: TI-IN USN,
SERC, and Midlands. TERC supplies science and
mathematics units using computers and a tele-
communications network. TI-IN USN and Midlands
are building on already-established networks and/or
curriculum; TERC is an existing organization whose
Star Schools effort is modeled on a prior project;

ZLxperiments in interacuve distonce learning in Amencan public school dates back to 1971, when the National Aeronauucs and Space
Administration offered the Office of Education wrthin the old Department of Heal'y, Education, and Welfare free ime on its satellites. Three
demonstraion projects were funded in Appalachia, the Rocky Mountain region, and Alaska: ransmission began in 1974 The Appalachian Regional
Commission (ARC) project evolved into The Learming Channel, a cable television ~ducational provider. The Rocky Mountain project formed the basis
of the Public Service Satellite Consorium The format for class instruction usea  many of today’s providers was developed during the ARC project.
Kevin Arundel, U.S Department of Educauion. personal communication, September 1989. See also Lawrence P. Grayson, '*Educational Satellites: The
ATS-6 Experiments,”” Journal of Ecucanonal Technology Systems, vol. 3, No. 2, fall 1974, pp. 89-124.

3U.S.C  gress, Senate Commitiee on Labor and Human Resources, Star Schools Program Assistance Act, Report 10044, Apr. 21, 1987, p. 1.
‘Elementary and Secondary School Improvement Amendments of 1988, Public Law 100-297, Sec. ©04, Apr. 28, 1988.

SChapter 1-<ligible districtsare those dastricts that are adjudgea to have at least 10 students hiving below the poverty level (as determined by the Census
Dureau). These school districts are thereby ehigble, under a complicated formula, for grants from the U S. Depariment of Education. About 80 percent
of the school districts in the country are e!igibte for Chapter 1 funds.
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South Carolina Educational Television

e

Photo credit:

Few students had the chance 1o learn Russian until the SERC Star Schools project brought teachers like
Michael Primak and Sherry Beasley to their schools via satellits.

SERC is a new venture. TERC offers curriculum
modules for science classes; the three satellite
projects offer whole courses in science, mathemat-
ics, and foreign languages. All four projects oifer
teacher training and staff development activities. All
will be doing evaluations of educational effective-
ness, teacher training techniques, and other aspects
of their respective efforts. Table 6-1 gives a broad
outline of the four Star Schools projects.

The SERC Board of Directors is composed
primarily of two representatives from each of the
member States: the chief State school officer ard the
chief executive officer of the educational television
network (public broadcasting) in the State. The
consortium currently has 19 State members and 4
associate members (Cleveland, Detroit, Kansas City,

and New York City). The member States and
schools make a significant contribution to the
project: State fees are $20,000 for the pilot year
1988-89, increasing to $50,000 for 1991-92. Schools
contribute $150 per student per semester course; fees
are also charged for teacher inservice courses and
events. Schools are require~ to match 25 percent of
the grants for equipmeut, and must purchase a
keypad response system if participating in mathe-
matics classes. Enrollment for the pilot year 1988-
896 was intentionally limited; SERC had enrolled
4,000 stuaents for courses in 1989-90 as of May
1989. Such demand creates confidence in the SERC
management that, even in the face of equipment
costs and the inevitable start-up disruptions, schools
have a great need for these courses.’

SThe pilot year was largely funded by a grant from the Corporation for Public Broadcasting. hike the other Star Cchools grantees, SERC's first full

year of operation under Star Schools will be 1989-90.
"Gail Arnall, SERC project director. personal communication, May 1989
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Table 6-1—Basic Fucts and Ficures for the Star Schools Projects

Grant amounts Number of

FY 1989/ States Number of Number of

Namv, Organizational partners Pnmary technology used FY 1990 involved schools students
Satel'*e 19 States, each represer.ted by the State Satellite-based transmission; $ 5.6 milhon/ 23° 312° 3,30( (est.)
Educational education agency and 1he St** * educa- one-way video, two-way audio; $4.10 milhon
Resources tional television authunty' AL, AR, FL, GA,  C/Ku-band satellite dishes,
Consortium IA, KY, LA, MS, NE,NJ, NC, ND, OH, PA,  steerable; unscrambled signal

SC, TX, VA, WV, and W.{; and 4 ctties (as-

sociate members): Cleveland Detroit,

Kansas City, and New York
TIHN United Star 3 State education agencies: NC, TX, and IL;  Satellite-based transmission: $ 56 mihon/ 10° 328° 3,200°
Networx 4 universities: Western lllinois, Alabama-  one-way video, two-way audio; $4.13 mithon
(THIN USN) Tuscaloosa, Mississippi State, California  Ku-band satellite dishes,

State-Chico; the Region 20 Sducational mostly fixed, some steerabie;

Service Center (Texas); and TI-IN, Inc. scrambled signal
The Mdlands § universities: Alabama-Birmingham, Kan- Satellite-based transmission; $5 5 mithon/ L 278° 2,500°
Consortium sas, Kansas State, Oklahoma, Missis- one-way video, two-way audio, $4.14 milhon

sippi; and the Missouri School Boards As-  C/Ku-band satellite dishes,

sociation steerable; unscrambied signal g
Technical Boston Museum of Science; the Northwest  Computers connecled viacom- $2 2 mulhon/ 18' 447 18,000
Education Regional Lab; Minnesota Educational, mercial computer network $2 04 million
Research Computing Consortium City College of
Centers New York; Biological Sciences Cumriculum

Study; and 5 universities: Tufts, Virginia,
Michigan, Pepperdine, and Arizona State

819 States, plus school disincts from the 4 cifies nvolved as associaie members

Is participating
CThe number of States

are being coordinated through BIA
dschools that are or will be participating through fiscal year 1989 and fiscal year 1890 funds
®in addilion o these students, other students al non-Star Schools sites will take classes developed with Star Schools money
fThe number of States with 4 or more sies

'Schools participating in school year 1969-90 only

SOURCE Office of Technology Assessment, 1989, based on information provided by the Star Schools projects and the U S Depariment of Education
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through fiscal year 1989 funds only An additional 121 schools are recerving teacher inservice and student seminars only
with 4 or more sites There are 12 other States where TI-IN USN has 1-3 schools

Most of these schcols are Bureau of Indian Affars (BIA) schools whose TI-IN USN actvities
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TI-IN USN is a consortium that includes three
SEAs, four universities, a regional State education
service agency, and a private for-profit company
already providing satellite-delivered curriculum,
TI-IN Network, Inc. (TI-IN). TI-IN has been provid-
ing whole course curriculum and staff development
programming since August 1985; six of the other
partners will also develop programming during the
2-year period of the grant. Participating schools will
be required to pay a subscription fee of $3,650 for
1989-90, as well as a per student fee of about $240
per semester course. TI-IN sends a scrambled
satellite signal to participating schools, and, for the
244 schools receiving equipment in the first year of
the grant, provides a fixed-placement satellite dish.
The schools receiving equipment from the second-
year funding under the Star Schools Program will
have steerable dishes. Although these dishes are
more expensive to purchase and maintain and more
troublesome in signal quality, TI-IN believes that
these schools would benefit from the added pro-
gran;ming available, both interactive and broad-
cast.

The Midlands Consortium, composed of univer-
sities in four States plus the Missouri School Boards
Association, is a five-State effort to deliver satellite-
fransmitted secondary curriculum, inservice pro-
gramming, and staff development programs. Like
TI-IN, Midlands will build on an already existing
core of schools, curriculum, and hardware, primarily
from Oklahoma State University’s Arts and Sci-
ences Telecommunications Service (ASTS). Unlike
TI-IN, Midlands is managed more like four independ-
ent networks than like one coordinated r~twurk. For
example, Star Schools money will gc, in full or in
part, to install downlinks at 164 schools in the 5
States. The schools are required to keep a log of the
use of the dish, and required te ofter one high school
course or 50 hours of other programming; this
requirement, however, does not need to be met with
Midlands-produced programming. A number of the
Midlands schools have planned to use the cishes to
pull in C-SPAN, The Learning Channel, and other
cable programming not otherwise available to them.

The consortium partners who will be producing
programming—Karsas, Kansas State, and Okla-
homa State Universities, and the Missouri School

Boards Association—will independently produce,
price, and market their programming. Any school in
the country can tune their satellite dish to this
unscrambled programming; however, if students or
teachers are to receive credit toward degrees or
certification, they must register with the consortium.
The consortium provides assistance to its members
in technical areas as well as instructional design,
particularly from ASTS to the other partners.’

The TERC Star Schools Project uses a computer
and a commercial teleconferencing network to
connect students studying science or mathematics.
The curriculum approach is to engage students in
data collection and problem solving, exchanging
observations and data with other classrooms around
the country. The telecommunications network, basi-
cally an electronic mail network, allows students to
share results, write reports, and ask questions of
leading scientists who are serving on the project as
models and collaborators. "or example, one of the
units will be on weather. Core activities will include
the gathering of weather data at sites around the
community, sharing this data with schools around
the country, and analyzing fluctuations and unex-
pected differences. This data collection may be of
utility to weather researchers and meteorologists,
such as the National Oceanic and Atmospheric
Administration. The schools are responsible for
providing the computer, modem, and telephone line
for the project, although some subsidies are availa-
ble. Teacher preparation, software, scientific experi-
ment supplies, and telecommunications are paid for
by TERC and the teacher training center partners.
The overall hardware costs (one computer per two
classes) and telecommunications ¢nsts (computer
network hookup at off-peak hours) are very low
relative to any video-bas.! distance education
¢ffcits. TERC estimates that 18,000 students will
participate in the project in 1989-90.

In the TERC program, the classroom teacher
remains the subject expert; in the other three projects
the teleteacher provides most of the instruction,
supplemented by the attendant classroom teacher.
Therefore, inservice teac™er training is considered
anespecially critical component to the TERC model,
and is being carefully designed and evaluated. The

$Lloyd Onterman, chief executive officer. TI-IN Network, Inc.. personal communication, May 1989

9Constance Lawry, associate director. Ans & Scienc=s Extension, Oklahoma State Umversity. personal communication. May 1989; and Jerry Horn,
associate dean, College of Education, Kansas State Umivercity. personal communication, May 1989,
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Photo credit Jones Gee

Hands-on science, problem solving, and cooperative learning are spinoffs of what students experience as they work in
this TERC Star Schools module, which unallenges them to design a structure with imitad matenals.

TERC partners are acting as resource centers, that impact will not be known for a number of years.
teacher training and support is the primary function Still, some impacts can be seen:

10 . .
of these centers. o Approximately 30 percent of rural and isolatcd

high schools will have a satellite dish by the end

With the exception of two pilot projects, the Star of 1990;!! L f that number, approximately one-
Schools networks did not commence their full-scale third will have been purchased and installed
efforts until September 1989. Thus, although the using Star Schools money. While different
first round of Star Schools grants is expected to have dishes will have differing capacities, it is safe
a significant impact on distance education, much of to assume that these dishes will have the ability

18Cecilia Lenx, project director, TERC Siar Schools, personal communication, September 1989

1Lloyd Otterman, TI-IN Network, Inc., makes these estimates based on the following figurcs (all approximate). there are 5,930 rural school distncts
(based on Depariment of Education figures), and another 4,810 that are isolated (as defined by census tracking), for a tetal of 10,740 disinic 5 By 199),
Otterman projects t+:t TI-IN wil! have at 1zast 900 schoois with satcllite recerve dishes. SERC will have about 600, Midlands/ASTS wil: have 400,
Kentucky will have close 10 1,000, and STEP will have 150 fo* *n esumated total of better than 3,000 schonls. (These numbers do not include th:
possibility that Whittle Communscations’ Channel One program may instali up to 8,000 high schools with satellie dishes in the next 1 10 2 years Somc
of these schools will Likely be rural or 1solated.) Because a great majonity of rural and isolated school districts have only one high school. it 1s Otterman’s
estimate dhat at least 30 percent of rural high schools will have dishes

Q
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to provide these schools with course enrich-
ment segments and some whole courses for the
foreseeable future. Even 1if one or two of the
Star Schools satellite networks were o disband
in the future, the large installed base of satellite
dishes creates a market that will not be ignored.

» One of ine primary goais of ihe Star Schools
legislation—to create multistate, multi-
organizational partnerships in education—
has been realized. These relationships be-
twe=n universities and local schools, SEAs and
public broadcasting entities, and others, across
ard within States and regions, have the poten-
tial to provide each participant with a rich
network of expertise and ideas.

e The first round of Star Schools funding has
gone pred. minantly to support satellite-based
delivery systems. None of the Star Schools
projects uses fiber optic cable, digital (T1)
cable, microwave, or Instructional Television
Fixed Service (ITFS) technologies as the trans-
mitter of the video component of the program-
ming. This narrow focus missed an opportunity
to spur the development of systems and mar-
kets.

o Star Schools money stimulated a majority of
States and/or districts in States to consider
distance delivered instruction. Some States
hare moved forward to implement or explore
such instruction, seeking funds from sources
other than the first round of the Star Schools
Program.!2 This groundsv.¢ll of interest, en-
hanced by 2 subsequent years of planning and
problem solving, should manifest itself in an
even greater interest in the second round of Star
Schools funding.

» Because of the 25 percent matching require-
ment built into each Star Schools grant, and the
amount over and above contributed by States

and others, it is esimated that Star Schools has
resulted in a total capital invest nent in educa-
tion of about $42 to $47 million.!3

Federal Support for the Distance Delivery
Infrastructure

Federai Agency Grant Programs

Some Federal funds support the distance delivery
infrastructure through programs targeted for tele-
communications technologies. In the following two
examples, from the National Telecommunications
and Information Administration (NTIA) and the
Rural Electrification Administration (REA), the
monies are primarily directed to support public
broadcasting facilities and rural telephone facilities,
respectively. Because distance education can be
delivered through a variety of technologies, NTIA
and REA funds are an important element in the
support of the infrastrucivre.

The Public Telecommunications Facilities Pro-
gram (PTFP) at NTIA (U.S. Department of Com-
merce) funds equipment purchases and some plan-
ning grants for broadcast (public television and
public radio) as well as nonbroadcast (noncommer-
cial providers using ITFS and cable, for example)
telecommunications facilities.!* The annual appro-
priaton was $18 million in fiscal year 1988. Priority
is given to applications that equip new public
television and radio facilities, both broadcast and
nonbroadcast, or to extend service to new areas. The
next priority is given for replacement .. outdated
and outmoded equipment. While no rules are set on
the amount to be spent in each area, these priority
applications tend to account for about three-quarters
of the PTFP granting budget. The remaining funds
are used to support innovative projects and minority
access. It is from this part of the pool that NTIA has
provided funding for equipment used in interactive
distance learming efforts. In 1988, this progran
funded nine special nonbroadcast projects at a leve!

12S¢e, for example, The lowa Educational Telecommunications Pian The lowa legislaiure appropriated $50 mill.on over the next 5 years to instail
a statewide fiber backbone that links the State unive itics, community colleges. and public schools. Linda Schatz, lowa Public Television. persoral
communcation, May 1989 Other efforts include the Vermont/New Hampshire/Maine Northern Tier Network, which came out of Star Schools proposal

planning

3The 2 years of Star Schools funding totals about $33 5 miihon 1n Federal funds The matching requirements leveraged more than 25 percent from
some of the projects. Cheryl Garnetic. Star Schools Program. Educational Networks Division, Office of Educational Research and Improvement. U.S

Department of Education. personal communication, Scptember 1989,

14The predecessor of this program, called the Educanonal Broadcast Facilties Program. was onginated in 1962 and was adminisicred by the Office
of Education. at the Department of Health, Education. and Welfare In 1978 the program was e».panded to inciude nonbroadcast components ara o fund
planning efforts. 1n 1979 the program was moved to the Department of Commerce. Originally the program allowed some funding for programnung,
although now the funds are reserved for cquipment and planning Frank Withrow, Star Schools Program. Educational Networks Division. Office of
Educational Rescarch and Improvement, US Department of Education, personal commumicauon, July 1989
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of $2,25 million (12.5 percent of the PTFP budget).
These grants include funding for the purchase of
equipment for two satellite uplinks, three new ITFS
systems, expanding service for two established ITFS
systems, a microwave System, and captioning sys-
tems to increase access to telecommunications
programming for the hearing-impaired. The grantees
include community colleges, universities, a county
office of education, and community telecommuni-
cations networks (i.e., organizations formed specifi-
cally to provide these services).!

The Rural Electrification Administration (REA)
(U.S. Department of Agriculture) offers direct loans,
federally established bank loans, and guaanteed
loans to both rural electric and rural telephone
companies. In fiscal year 1988, the REA telephone
division made loans or loan guarantees of $273
million, of which $193 million were in the form of
S-percent interest direct loans. The direct loan fund
and the Rural Telephone Bank loans are both
revolving funds; i.e., all payments received by the
fund are available to be reloaned. The REA loans to
rural telephone companies are authorized to finance
telecommurications equipment that extend tele-
phone services. This mandate does not exclude
educational television applications, but the limita-
tion of traditional copper cable (i.e., not enough
bandwidth to transmit video) has greatly limited the
number of loan applications REA received in the
past with educational components. However, with
the advent of fiber optic cable and its significant
capacity for video, voice, and data, REA has seen an
increase in applications for such loans. When a
telephone company is laying fiber cable, dedicating
lines for the school system and connecting from the
trunk to the school itself is relatively inexpensive.
One REA official estimates that the cost of laying
the additional cable to the school is $1,500 per mile
during initial trunk line installation, but $10,000 if
such cable is laid at some future date.!6

There are no separate funds for educational efforts
per se, but projects in rural Minnesota, the Cklahoma
Panhandle, and the Papagos Indian reservation,
among others, have been supported by loans to the
rural telephone companies in these areas. REA

encourages telephone companies to work with
school districts as a way of cost sharing, but does not
solicit specific projects for education.

Through NTIA and REA, significant govern-
ment resources are being invested in the national
telecomr.iunications infrastructure; in some proj-
ects, this investment serves the educational needs
of the community. These funds represent a signifi-
cant resource for the education communitv. These
resources offer the intsractive distance learning
community limited (NTIA) or indirect (REA) sup-
port. Changes in the scope or direction of these
programs could expand the resources available.

Department of Education Programs

There are other examples of Federal monies that
support the distance education infrastructure. The
Department of Education has many programs that
address concerns of equity, access, advancement,
and special populations. Many of these programs
allow use of funds for distance delivered educa-
tion efforts, although to date few of these funds
have been tapped for this purpose.

Chapter 1 funds, $4.5 billion in fiscal year 1989,
are provided to assist ‘‘educationally deprived
children’’!” in elementary and secondary schools.
The eligibility and allocation formulas essentially
limit Chapter 1 funds to only this population—poor
and disadvantaged children. Ninety-nine percent of
these funds go to local education agencies for the
targeted population. A high percentage of Chapter 1
funds go to elementary schools.

Because most distance delivered whole courses
are targeted to higher-level classes in high schools,
and because many disadvantaged children are not
high academic achievers, Chapter 1 funds have not
played a significant role in distance learning in this
country to date. However, the mandate in the Star
Schools legislation that at least 50 percent of its
funds benefit Chapter 1-eligible schools may serve
to leverage more Chapter 1 funds for distance
education. Ongoing costs such as per-student fees
and supplies will be increasingly paid for out of
Chapter 1 funds. Enrichment classes, course mod-

15Dennis Connors, National Telecommunications and Information Adnumistration, personal commumcauon, Apr 3, 1989

16Robert Peters, Rural Electnfication Administration, personal communication, March 1989. Anindustry expent believes these estimates may be closer
1052,500 per mile now versus $8,000 later, although such numbers contain considerable variables Joe Arri, Bellcore. personal communication, August

1989

!7Elementary and Secondary School improvement Amendments of 1988, Public Law 100-297, Sec 1001, paragraphs(a)(2)(A) (Declaration of Policy)

and (b) (Statement of Purpose). Apr. 28, 1988
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ules, teacher training activities. and staff develop-
ment activities may become accessible and rela-
tively inexpensive in light of a school's existing
system capacity.

Certain Department of Education programs have
limized activities in support of distance education.
The Federal. State, and Local Partnership for Educa-
tional Improvement, commonly known as Chapter 2.
is the consolidated funding mechanism for dozens of
previously separate directed pools of money. Chap-
ter 2 funds are rarely used for any telecommunica-
tions technology or training. Eighty percent of these
funds, $463 million in fiscal year 1989, are distrib-
uted to the local education agencies through the
States. States and local education agencies are
allowed to spend the funds in any of six broadly
sketched areas, which gives the agencies a great deal
of flexibility. The Department of Education and the
State education authorities are prohibited by statute
from irfluencing the decisionmaking of the local
education: agencies on how to spend the money; thus
provision protects the local autonomy of the pro-
gram '8

Money distributed under Title III of the Higher
Education Act, dedicated to maintain the self-
sufficiency of higher education institutions. funds
universities and colleges in many areas, including
facilities and technology. In fiscal year 1989, the
Title III program budget was $140 million, which
included $23 million in new starts.!® These funds
affect the X-12 education community through the
connection between institutional outreach and ad-
vanced high school coursework. one of the primary
uses of distance education. For example, the Un,
versity of Maine system received a S-year. $4.4
millior. grant under Title III to fund the statewide
Community College of Maine/Telecommunications
System. Central to expanding access to advanced
educational programming in the State is connceiing
every high school to the system.?”

The Secretary’s Fund for Innovation in Education
($14.7 million in fiscal year 1989) is a new fund

offering grants in four areas—innovation 1n educa-
tion, technology, health education. and computer-
based instruction. The technology funds. limited in
1989 to $1 million in continuing projects. are
currently being used to support television and radio
broadcasting efforts. The computer-based instruc-
tion category awarded between $3 to $4 mullion 1n
fiscal year 1989.2'

Department of Education Technical Assistance:
The Regional Education Laboratories

The Department of Education charters and sup-
ports nine regional educational laboratories. Each
laboratory 1s governed by representatives of SEA
and local education agencie., business, school board
members, and other affecied parties. These labo-
ratories attempt to bridge between research and
practice, bringing into the field important findings,
techniques. evaluations, software, and other services
to support the practitioners in their region. The
Department of Education provided $17.2 million for
the laboratories in 1989. plus an additional $5.2
million for an initiative on rural small schools. The
laboratories draw additional funds from the States,
foundations. and contracts and grants. including
other Department of Education funds. The labo-
raioiics can be an important resource for distance
learning projects. In North Dakota. State planning
activities and techmcal assistance for three model
projects have been supported by the Mid-Continent
Regional Educational Laboratory (MCREL). In fall
1990. MCREL " ill launch a model **magnet school
without walls’® for advanced mathematics and
science high school students in South Dakota.
Videotapes produced by the Annenberg/Corporation
for Public Broadcasting project and audiographics
instruction provided by the University of South
Dakota make up the school's curriculum.

Mission-Related Federal Activities

Many Federal azencies have educational compo-
nents in their missions. These efforts allow agencies
to raise awareness among the Nation's schoolchil-
dren about aeronautics and space (National Aero-

18Robert Kastner, Division of Formula Grants. Office ol Elementary and Sccondary Education. US Department o Jducation. personal

commumcation, July 1989

9Stanley Andrews. Division of Insutunonal Development, Office of Postsecondary Education, U.S. Department nf Educaiion, personal

communication, June 1989,

20Pamela MiacBrayne, exccutive director of distance educauon, University of Maine at Augusta, personal communication, May 1939
21Shuiey Steele, Fund for the Improvement and Reform of Schools and Training, Office of Educational Research and Improvement, US Department

of Educauon, personal communicauon, June 1989

22pPaul Nachugal, M.d-Continent Regional Educational Laboratory. personal communication, September 1989
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nautics and Space Administration—NASA), agri-
culture and agribusiness (U.S. Drpwisicat of Agri-
culture—USDA), and law and the police (the
Department of Justice), to name just a few. For these
agencies, the very missions they pursue are the
curriculum they propagate. Most ofien, these pro-
grams are developed to be modules or units within
traditional K-12 curriculum. Some of these agencies
use distance delivery of their materiz.s; others, such
as the Department of Justice. have not, or have
deemed it inappropriate to their mission.

Distance education can be an effective system for
accomplishing a mission. For NASA, the technol-
ogy inherent in distance education, primarily satel-
lites, has been part of its research and development
effort for more than 30 years. Sor NASA, both the
medium and its mission are the message. NASA
launched the first communications satel*.es v-,ed for
education in 1974, the first satellite-delivered NASA
educational effort wa: images from the Voyager
mission to Jupiter in 1979 and Saturn in 1981.
Universities, science centers, and planetaria re-
ceived these images as they were returned from the
spacecraft, accompanied by presentations from NASA
ccientists. In April 1985, NASA ran a pilot project
entitled *‘Mission Watch,” in whichk scientists
aboard the Space Shuttle ciscussed their experi-
ments and answered questions from stucents and
teachers. This highly successful pilot was to be the
model for daily classes froun the Teacher-in-Space
Progra:n during the Challenger flight that ended in
a tragic explosion. The two overview videoconfer-
ences that were held one day prior to the accident had
an estimated viewing audience of 2 million students
and reachers.

For the last 2 years, NASA has produced an
educational videoconference ser.es, **Update for
Teachers,” in conjunction with Oklahoma State
University. These four, 1-hour programs prcvide
elementary and secondary teachers with space sci-
ence activities, experiments, anc strategies fo1 the
classroom. An extensive guestion-and-answer pe-
riod is part of each videoconference. Prior to each
broadcast, NASA distributes written material to
participating teachers describing classroom activi-
ties, related publications, and broadcast information.

In addition, videotape segments have been uplinked
to schools for taping immediately after the video-
conference. NASA estimates ..t 20,000 teachers
from all 50 States viewed the November 1988
conference on ‘‘Living In Space.”” NASA's future
pians include conducting a live lesson from space
rometime in the next 1 to 2 years, and at some point
reviving the ‘‘Mission Watch®' concept for the
Teacher-in-Space program. In the more distant
future, NASA sees the space station as the base for
a variety of exciting educational opportunities.23

Distance delivery methcds are being used or
contemplated for special projects in USDA. The
National Agriscience Ambassador, funded through
the Special Programs Offic. of the Cooperative State
Research Service, organized a February 1989 tele-
conference on careers in agriscience which was
viewed by an eciimated 2 million students.2 The
Extension Service is using interacuve video to
convey :~formation about land issues and the
Department's services.?

USDA has a mature administrative audio- and
videoconferencing system, used to connect head-
quarters with the vast network of regional adminis-
t-ators and Extension Se vice agents. USDA uses
distance delivery methods for their elementary and
secondary educational efforts only in isolated cases,
as described above. USDA, primarily through the
Extension Service, has developed a highly decen-
tralized, 1inexpensive partnership with States, coun-
ties, and local organizations that is reaching millions
of students very effectively, without technology.

Federally Funded Curriculum Development

The Department of Education and the National
Science Foundation (NSF) have missions targeted to
improving quality and access of education for K-12
students. NSF has the lead role in the Federal
~vernment’s efforts in science and mathematics
cuucation, while the Department of Education's
r..andate is based on providing access tc educatinnal
opportunities for the entire spectrum of studen.z. as
well as curriculum improvement ¢¢forts across all
subject areas. Both agencies have func'~d curriculum
development projects for distance educe« "on.

ZWiliam D. Nixon, Nauonal Aeronautics and Space Admmistration. Educational Affairs Division. “*NASA Distance Learning—Satellite

Videoconferencing for Education,” unpubhished document, May 17, 1982

Dcborah Hamns, Loussiana Edu *2t'onal Satellite Network, Southern Unversity-Shreveport, personal communication, February 1989
Z5Tom Tute, Extension Service, U S Department of Agriculture, personal communication, February 1989,
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The Star Schools Program, descrnibed previously
in this chapter, gave grants totaling $33.5 million, of
which at least 25 percent is to be applied to
instructional programming, as required by the ena-
bling legislation. The legislation specifies instruc-
tion in mathematics, science, and foreigz languages;
whole courses, modules, inservice training work-
shops, and staff development seminars are being
developed by the Star Schools grantees.

NSF’s efforts in distance education have so far
been the funding of a limited number of projects that
extend the technology in unique ways. NSF, through
its Materials Development, Research, and Informal
Science Education Division, Directorate of Science
and Engineering Education, has funded applications
using telecommunications to deliver instruction.
Grants are available for curriculum development,
hardware purchases, and development of advanced
technologies. Examples of recent projects include
the Jason Project, a seafloor exploration project
headed by Titanic discoverer Robert Ballard (see
chapter 1, box 1-E). NSF spent a total of about $1
million on the Jason Project, both for hardware
purchases for the 12 science centers and museums
that served as downlink sites, and for the science
curriculum developed by the National Science
Teachers Association. NSF also provided funding to
TERC for the Kids Network project, science enrich-
ment curricula using computer networks that is the
precursor to the TERC Star Schools project. Cur-
rently, NSF is funding curriculum development for
an Advanced Placement chemistry class being
developed by Oklahoma State University.26

Federally Run or Managed Schools

In a few circumsiances, the Federal Government
is responsible for actually running K-12 schools.
The Department of Defense Dependent Schools
(DoDDS). for example, has the responsibility for
basic education for 155,000 schoolchildren living in
military installations in 32 countries. At that size,
DoDDS ranks as the ninth largest school district in
the country. The Bureau of Indian Affairs (BIA)
directly operates 182 schools in 27 States; tribes and
tribal organizations operate 71 of the schools
through a contract with BIA.

Photo credit. Craig D Lewis

The Easte.n Navajo Agency Network links students from
Native Amencan schools around the ¢auntry

Both of these government-run school systems are
beginning to use electronic networks for education;
use of video-based distance delivery systers, is rare
at the present time. DoDDS is instziling « man-
agement informaiion system in its schools and
administrative offices around the world. Untii that
fiber-based system is in place, no comprehensive
efforts using the telecommunications infrastructure
for education will likely occur.?’” However, grass-
roots initiatives have alieady emerged in the DoDDS
system. DoDDS students in West Germany have
participated in Interactive Communications Simula-
tions developed by the University of Mich.gan.28
The Pascal computer language is taught to DeDDS
students in Germany, Okinawa, Korea, and Ita'v via
computer network. The teachers communicate with

%Michael Templeton, Andrew Molnar, and Mary Kohlerman, Materials Development, Rescarch and Informal Science Education Division. Science
and Engineering Education Directorate, Nauonal Science Foundation. personal communications, March-May, 1989,

¥'Dennis Bybee, Depariment of Defense Dependent Schools, personal communtication, December 1988

BSec ch. 2, footnote 26.
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’—

students solelv through the network, feeding mes-
sages, homework and tests through a University of
Michigan computer. DoDDS schools in England,
Japan, and Bermuda have expressed interest in
participating in the future.?’

Currently, 19 BIA schools are part of the TI-IN
Star Schools effort.% In this project, the <chools will
be outfitted with a satellite dish and cus.iections for
$75, and will then pay TI-IN $240 per student per
course .hat they purchase frcm the 1I-IN menu of
courses. BIA is committed to funding these schools’
continued access to distance learning courses.

The other key BIA effort is the Eastern Navajo
Agency Network (ENAN), a computer network that
will be hooked into most of BIA's 182 schools by
October 1989.3! This network includes a student
“*pen pals’’ section, an administratcrs network, an
effort to share culturally relevant teaching strategies
(developed at Northern Arizona University), a be-
ginning teachers network (starting in fall 1989), and
a mathematics/science master teachers network
(involving 70 teachers and professors from the
University of Kansas and the Uaiversity of New
Mexico). Teachers in these isolated settings are able
to share instructional strategies, particularly in
mathematics, science, language arts, and fureign
languages. Also, teachers who participate in BIA's
summer inservice institutes are encouraged to keep
in touch via the network. BIA is paticularly
concerned abou. the isolation of teachers in Native
American schools. The summer institutes and ENAN
are considered critical elements to improving the
quality of teaching. Also, some BIA schools recently
began experimenting witn the Pennsylvania Tele-
2aching Network, an audiographics teaching sys-
ten headquartered at M.ansfield University.32

The Bureau is encouraging tribes and tribal
organizations to more directly control the education
of Native American children; the management of 39
percent of the BIA schools has already been
contracted out.?> Distance education delivery sys-
tems can be key resources for retaining and reinforc-
ing the cultural context of Native American schools.
Distance educatiot: can overcome culturz] as well as
geographic barriers, by grouping students with
cultural peers around the country. This expansion of
the base of students offers the advantages discussed
previously in relation to geographic isolation: a
broader array of information, curric .l:t, and human
resg:\rces necessary to improve educational qual-
ity.

Federal Training Efforts and Their Relevance
to D’stance Learning

The Federal Government is one of the largest
trainers in the world, spending an estimated $18 to
$20 billion a year to train both its civilian and
military personnel,3 and distance delivery for train-
ing has been used extensively for a number of years.
Such efforts, both in the Fede.al Government and
private industry, shed light on technical and class-
room management models that could be effective in
the K-12 classroom, and in the professional develop-
ment and training of educators.

Federal networks for training and management
communications are important because they are
national or 1egional. As such they have the potential
to serve secondary users, such as the elementary and
secondary education communities, with facilities
and expertise that are already in the public domain.
Also, Federal and State policymakers participa* °
many audio and video teleconferences; this invo, «-

291115 esumated that one-third of the 270 Department of Defense Dependent Schools have started some telecommumications activity for instruction.
Sam Calvin, Department of Defense Dependent Schools. personal communicauon, August 1989 See also Kent Appelgate et al ., “'Pc cal Via
Telecommunicauons Using Low Tech tor High Tech Results.”” presented at the Internauonal Symposium on Telecommunications 1n Education, August

21-24, 1989, Jerusalem, Isracl

308:xteen of these schools are working directly through the Bureau of Indian Affairs. the other three are contracted through the other TI-IN partners,
or were idenufied and included through involvement with the State education agency.

31pauj Resta, Center for Technology and Educauon. University of New Meaico, personal communicauon, Aug 3i, 1989

>2For a fulidescription of the Pennsylvama Teleteaching Network, sec Bruce Barker, Texas Tech Umiversity, * Distance Learnang Case Studies,” OTA
ceniiactor report, Apnl 1989,

3Bill Mchojah, chief, Elementary and Sccondary Educatior Branch, Bureau of Indian Affais, U.S Department of 1he Interior, personal
communcation, July 1989,

34Jason Ohler, University of Alaska Southeast. ** Distance Education and the Transformauon of Schooling Living and Learning in the Informauon
Age,’’ OTA contractor report, May 1989,

35Tony Carnevale, Vice President of National Affairs, American Socieiy for Tramng and Development, personal communication, July 1989.
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ment tends to demystify such technologies for the
very officials whose attitudes can have significant
influence on distance learning efforts.

In addition to training and telecommunications
networks, interactive curricular materials and re-
search relevant to distance-mediated instructional
design are produc¢d extensively for and by the
Federal Government, and thus are public property.
These materials are primarily for training, although
some of it is relevant to education, as are many
authoring systems for curriculum development. For
the educational community to make use of these
materials, however, evaluation, modification, and
distribution of materials needs to be performed.

Federal Trairing Networks: Models of Distance
Learning Technologies

Existing Federal training networks using distance
delivery of course materials can serve the K-12

education community in two ways. One, they can
serve as a model of distance delivery used in the
public sector. Secondly, Federal networks provide
an existing hardware base that could be used by the
education community to extend ti =ir service to more
learners.

The Department of Defense (DoD) has a vast and
diverse learning audience, and ihus employs numer-
ous distance learning networks. One example is the
Army Logistics Management College (ALMC),
which has been offering one-way video, two-way
audio courses over its Satellite Education Network
for over 4 years. The college offers nonclassified,
American Council on Education-accredited courses
to both civilian and military defense personnel;
courses are offered for other branches and subdivi-
sions of DoD. Of the 57,000 students who have taken
courses from ALMC in this 4-year period, 13,000
have been remote Jearners. Evaluation data show no

Photo credit. U.S. Army, Ft. Lee, VA

The military has used distance learning to train personnel for many years. Transferring this experience and investment in

technc!og.as to the Nation's classrooms could be a tremendous boon to schools.
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significant difference betwees. :zmote and on-site
instruction.36 The college estimates that it saves
$1,500 per remote student versus an on-site student;
most of the savings comes in the form of travel costs.
These findings are similar to findings in private
sector training applications of distance learning
systems. In spite of severe budget cuts at ALMC in
the last year, the college hopes to expand its efforts
to include more uplink and downlink sites.

ALMC provides a useful example of the opportu-
nities and barriers to distance learning efforts in the
Federal Government and in the public school
system. The college is able to share its expertise and
facilities with others in DoD, and is exploring the
possibility of providing at-cost services to local
education users as well. Such interconnections
provide for cost-efficient use of hardware and
facilities, and may provide an increased basis for
justification of budgets.

Because of the present budget climate, Federal
program managers report that it is difficult to
convince superiors and Congress that avoiding
program budget increases is as valuable as reducing
program budgets. Many distance delivery systems,
such as the ALMC Satellite Education Network, can
increase range and quality of programs for little or no
extra money. However, many budget-setters are
concerned about cutting costs, not improving or
increasing services for the same dollars, and this is
hampering the ability of successful systems to
increase savings from economies of scale and
efficiency of management.

Also of note within DoD is an effort in the
Department of the Army to plan a comprehensive
training strategy. The Army has a massive training
mission, & mission that has become even more acuie
in the past aecade as more 2nd more responsibilitics
have been transferred from the active Army to the
Army Reserves. Reserve forces are difficult to
adequately train because they are dispersed through-
out the country (4,600 reserve unit sites) and are
available for only 39 days per year.3” Added to this
is the training of the National Guard, another large
force dispersed in location and short on time.

The Army has embarked on the development of a
comprehensive training strategy to serve these and
other missions; the stated goal 1s to reduce the
amount of local training by 50 percent by the year
2020. The Army is focusing on models that allow for
a selection of media, depending on the particular
course or material that needs to be conveyed.3® One
of these models is the TRAINS system (the Training
Reserves Active component Integrated Network
System), which uses off-the-shelf technology to
provide the capability for video, audio, and com-
puter teleconferencing, and allows the instruction to
reach into private homes as well as remote instruc-
tion sites. This system will be pilot-tested in the
coming year.3

The Army Reserves and National Guard represent
a large, dispersed and varied segment of the popula-
tion. The geographic spread of the reserve compo-
nent of the Army mimics the spread of schools and
communities throughout the country. Resource- and
facility-sharing could occur between schools and the
Armed Forces Reserves, especially because reserves
wotld tend to use such services during nonschool
hours. In fact, the Army Reserve training managers
have discussed the feasibility of putting a TRAINS
system in every high school in the country. The high
schools could use these systems to receive satellite-
ransinitted courses and services from national or
local providers. The Army and National Guard could
use the school facilities and TRAINS system on
evenings and weekends.%

This kind of resource sharing is suggested by the
cost of the equipment, as well as the cost of facilities
to serve as downlink sites. Potential benefits to the
schools include cost savings and increased commu-
nity involveinentin and commitment to the schools;
potential risks include the incvitable conflicts be-
tween organizations that share resources.

F :deral Teleconferencing Networks:
®olicymakers Learning via Technologies

Many Federal agencies, 'ike their private-sector
counterparts, use teleconferencing to improve com-
munications between muliipe regional offices and
headquarters, and realize s'gnificant savings on

36John Brockwell, Army Logistics Manageme.t College. personal contmumicaton, September 1989,

3James S. Cary. U.S. Army Training Support Center. *"RIMS Syste.n Description,” unpublished report, January 1989,
38Millie Abell. U.S. Army Training and Doctnne Command, per onal communication, August 1989

3James S Cary. US Army Traming Suppon Center. personal communication, January 1989
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travel. For example, USDA has an audio and video
teleconferencing network in place which produces
approrimately 1,500 audio conferences and 12
video cynferences a year, all from one studio at
USDA he.dquarters in Washington.4! The USDA
system is exemplary for its growth pattern (gradual,
user-driven) and its service characteristics (high-
quality service, allowing technology to become
transparent to the users).

In another example, the Nuclear Regulatory
Commission (NRC) has recently established a
teleconferencing network between its Washington
headquarters and its seven regional offices around
the country. It took only 8 months to implement the
system from the first demonstration of the possibil-
ities to an NRC senior administrator.42

As telecoaferencing becomes a more ubiquitous
communications tool, Fedeial managers may be
affected by and thus affect the distance learning
environment in this country. Particularly, the in-
stalled base of satellite dishes may provide both the
government and education communities with shar-
able resources and expertise.

Tecknology Transfer: Dissemination of Distance
Learning Technologies and Curriculum

The Federal Government is one of the largest
creators and users of training materials in the world.
Much of this materizl is software used in training
andbasic skills education, often deployed in interac-
tive settings. There is also a large body of research
on learning and teaching effectiveness sponsored by
the Federal Government, largely funded by DoD.43
These resources—computer-based instruction, cog-
nitive retention research, authoring systems for
instruction, and many others—are a potential re-
source for X-12 education.

Technology transfer for training in the Federal
Government received a boost with the signing of the
Omnibus Trade Act of 1988, a section of which
mandated the Department of Education to establish
a Training Technology Transfer Office, and to
contract with the National Technical Information
Service (NTIS) to collect and disseminate such
information. NTIS, part of the Department of

Commerce, is the agency charged with making
available at cost any technical material a Federal
agency deems valuable to the pubiic. NTIS works on
an entirely cost-reimbursable basis; thus, no Federal
funds are appropriated to support this effort. The
Training Technology Transfer Act requires each
agency to designate an officer of the agency to act as
liaison and disseminator to the public of tnat
agency's education and training software. Funds
were authorized for development and conversion of
exemplary software to the public sector, but no funds
have yet been appropriated for this effort.44

There are numerous barriers to overcome if the
Federal Government is to be an effective technology
transfer agent for training. One is creating agency
incentives to participate in such activities. ‘1he
agencies’ missions do not include seeking out
secondary users for agency products. The Trade Bill
legislation, requiring cooperation on this effort from
the agencies, may he'p to create a tradition of
transfer, althoug! ‘*forced transfer’’ has been unsuc-
cessful in the past. Another barrier is the cost of
disseminating information on such materials. Writ-
ing software descriptions, assembling demonstra-
tion discs, and coordinating extensive efforts by
agency instructional experts all represent significant
time and money commitments, and are not likely to
be within the capabilities of an agency public
information office. A third barrier is the cost of
actually converting training texts and software for
another use; such costs are significant, although
much less than creating such materials from scratch.

There are pote.tially significant educational re-
sources produced by the Federal Government that
might apply to distan zarning curricula and
instructional effectiveness. It is difficult to gauge
how - uch of this material would be applicable to
K-1 education because so little evaluation or
transrer is being done.

GOVERNMENT REGULATION OF
TELECOMMUNICATIONS

The regulations guiding telecommunications in-
frastructure and services have a significant impact
on the ways and means by which distance education

“iLarry Quinn, Video and Teleconfersncing Dwvision. U S. Department of Agnculture, personal communication, Mar 1, 1989

*Isaac Kirk, Office of Information Resources Management, Nuclear Regulatory Commission, personal communication, February 1989.

43U S. Congress, Office of Technology Assessment, Power On! New Tools for Teaching and Learning, OTA-SET-379 (Washington. DC: U S.
Government Prinung Office, September 1988). ch 7.

“Darcia Bracken, Nauonal Techmical Information Service, U.S. Department of Commerce. yersonal communication, Mar 1. 1989
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is made available to the Nation’s schools. Many of
these policies and regulations are currently being
reexamined. The education community will com-
pete with many other stakeholders for influence. The
overlapping regulatory authorities and competing
interests of well organized groups threaten to
submerge the interests of the education community
in this debate. At the same titne, the opportunity
exists for education to influence important policy
decisions in telecommunications.

The Regulatory Environment for
Telecommunications

Telecommunications regulatory authority and poli-
cymaking is shared by many in the public sector,
including an independent Federal agency, an execu-
tive branch agency, Congress, the Federal courts,
and State and local authorities. Federal regulation of
telecommunications is administered primarily by
the Federal Communications Commission (FCC),
which coordinates use of the airwaves and provides
general oversight of the broadcasting, cable, and
telephune industries. In the Department of Com-
merce, NTIA coordinates executive branch tele-
communications policy. The telephcne industry is
influenced by the decisions of U.S. District Court
Judge Harold Greene, who is administering the
agreement—the Modification of Final Judgment
(MFJ)—that resulted in the breakup of the Bell
System. State public utility commissions regulate
intrastate and local telephone service, and State and
municipal governments oversee local cable franchises.

The fragmentation of telecommunications regula-
tion and policymaking may inhibit development of
a coherent plan for educational telecommunic ations.
Furthermore, since the education community is
diverse and speaks with many voices, it may be
difficult to have its concerns articulated over the din
of other stakeholders more fluent in these issues. On
the other hand, the volatility of the telecommunica-
tions policymaking environment may work to the
advantage of education interests. Because the Na-
tion’s schools represent a major market for new

technology applications, the education community
could create a powerful position from which to
influence telecommunications policy.

Telecommupnications Issues for Education*’

Government regulation of telecommunications
infrastructure and services affects the availabil-
ity, cost, and types of services schools can use.
Availability of telecommunications services to edu-
cation is controlled in a number of .nstances by the
Federal Government. FCC determines the allocation
of the public spectrum, including the number of
ITFS channels. In 1983, the FCC removed un-
derused spectum from ITFS and also allowed
licenstes to lease ITFS channels to other users,
resulting in fewer channels being available for
education. FCC also controls the licensing of
satellites.

Another critical issue affecting the availability of
telecommunications services is the restrictions
placed on the Bell Operating Companies (BOCs) as
a result of the MFJ. BOCs are currently prohibited
from providing inter-exchange (long distance) serv-
ices, and are greatly restricted in the information
services they can provide.*® Currently, these policies
are being revisited by telecommunications poli-
cymakers. BOCs claim that these restrictions slow
the developmeut of advanced telecommunications
services and that eaucational customers are not able
to get the full service applications they want, such as
videoconferencing.#’ Opponents argue that there is
no guarantee BOCs will provide this service any less
expensively or with higher quality than other provid-
ers. Opponents also fear the te'cphone companies
may monopolize the content provision market.
Educators and State and local education poli-
cymakers are divided on there issues, which are
currently under review by FCC and Congress.

Federal and State regulations that govern the
public telephone network affect distance education
costs. State regulators control local telephone rates
and telephone company construction; FCC controls

“5This section of the report draws heavily on a workshop and subscquent paper produced on behalf of this study. The colloquium. **Changing
Telecommunications Technology and Policy Imphcations for Distance Learming,** was heid on Feb. 16, 1989, under the auspices of The Annenberg
Washingtcn Program of Northwestern University. The resultant paper explores the range of telecommuniations policy 1ssues that may affect the
provision of successful disiance learning. Lynne Gallagher and Dale Hatfield, Dustance Learning Opportunities in Telecommunications Policy and
Technology (Washington, DC: The Annenberg Washington Program of Northwestern University, May 1989).

“The Modific::ion of Final Judgment rastrictions on information scrvices, along with the Cable Communications Act of 1984 (concerning video
programming), essen..<lly limits the BOCs to providing the pipeline 10 carry content created by others. The content restrictins were implemented o
ensure that the owner of the public informauon highway, the BOCs, would not also control what content was carned over that highway

47Cathy Slesinger, NYNEX Government Affairs, personal communication, July 24, 1989
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long distance rates for dominant carriers (.e.,
AT&T) and interstate access charges to local tele-
phone companies. New forms of rate regulation,
based on a set price for services rather than a
guaranteed rate of return to providers, are being
implemented in many jurisdictions. Some expect
these changes to lead to lower costs for users, while
others worry that locking in prices as technology
gets cheaper will actually disadvantage users.

The types of services that coula become availat le
to serve education are critical to the future develop-
ment of distance learning, and will be strongly
influenced by Federal telecommunications policies
being set today. Narrowband Integrated Services
Digital Netwerks (ISDN) and advanced switching
technologies, for example, give users greater capa-
bilities for exchanging voice, data, and some video
services. An alternative technology on the horizon is
integrated broadband networks, whether telephone
or cable. Broadband networks would be capable of
carrying full-motion video and would go a signifi-
cant step beyond narrowband ISDN.

The pace and location of ISDN or broadband
deployment will depend on many factors, including
pricing and depreciation rates. Faster depreciation
could encourage the deployment of new networks at
the expense of higher prices for existing services.4
Some States have allowed local telephone compa-
nies to charge slightly higher rates to generate funds
to upgrade rural service. Some BOCs have promisew.
io upgrade their systems in rural areas to accom-
modate the eventual deployment of ISDN in ex-
change for regulatory flexibilities. Opponents argue
that, even in the short term, cordinary ratepayers
should not disproportionally bear the costs for
upgrading the network. Rural customers, especially,
are vulnerable to bearing development costs for
services that would not benefit them immediately.

It has been argued that modifying the current
restrictions on telephoie company provision of
video and information services would also speed
development of a broadband network. Proponents of
the regulations now in place argue that the threat of
monopoly posed by the telephone companies cc.i-
trolling content and delivery of video services are

great. In the long run, they argue, this may drive
cable television companies and other providers out
of business, and reduce the choice and diversity
available to local communities.4

Universal access to information services, perhaps
defined as narrowband ISDN capacity, may be an
important objective for the distance education com-
munity. On the other hand, the education interests
may want to advocate jumping directly to a broad-
band network, czpabie of carrying full-motion
high-quality video in conjunction with other serv-
ices. Sach choices are tied to e broad range of
regulatory issues, including the content restrictions
on BOCs and what sectors will pay for such a
massive infrastructure investment.

Besides determining the conditions under which
communications servites can be offered and what
these services may cos\ regulatory agencies are also
active in setting standards and protocols that ensure
the interoperability necessary for successful com-
munications systems. To date, interoperability has
been accomplished with the various transmission
technologies used in distance learning systems.
Government action can range fromratifying industry-
determined or de facto standards to involvement in
standards research and decisionmaking.

The philosophies underlying the role of commu-
nications in ademocratic society ‘nform telecommu-
nications policy debates. If communication is de-
fined as a market commodity, education has enormous
economic clout because of the size of the education
endeavor. If communication is seen as a sprinigboard
for economic growth, education is increasingly
perceived as the critical ingredient needed in a
global economy. If communication is seen as a basic
component of the social infrastructure, education
may flourish in 1ts traditional role as the primary tool
for creating social and economic equality.’¢

All three of these philosophies, and the subse-
quent view of Federal ir volvement in telecommuni-
cations policy implied, require thoughtful explica-
tion in the education community. The experiences
accumulated from the recent surge of distance
education efforts can inform this critical discussion.

“Gallagher and Haifield, op. cit.. footnote 45, p. 15.
“Tbid., pp 14-17.

0U.S. Congress, Office of Technology Assessment. Critical Connections Comrumication for the Future (Washington, DC U.S Government

Printing Office, in press).
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Appendix A

Distance Education Activities Across the Nation:

A State-by-State Profile

The number of distance learning projects operating or
being planned in the United States has grown from only
a handful to many. Today, virtually every State is
interested in using telecommunications to serve educa-
tion, actively planning for distance education, already
administering a statewide plan or system, or has local
distance leamning projects in place. Activity in distance
education varies. A few States have coordinated plans.
while others are just beginning. Some «fforts involve only
local schools and districts, others also involve various
postsecondary institutions such as the State’s community
colleges and universities, while still others bring in
various agencies of the Statz government such as the
Department of Education or the State telecommunications
agency. States arv also beginning to look beyond their
borders to share resources and respond to national
programs.

The following State profiles are based on information
from surveys conducted by the Council of Chief State
School Officers! and the California Postsecondary Educa-
tion Commission.? Additional information was provided
by the U.S. Department of Education, representatives
from various State agencies, local educators and adminis-
trators, and private business. Supporting material wasalso
gathered from OTA contractor reports,? OTA site visits,
and participation in various distance education confer-
ences and workshops around the country.

Because efforts in K-12 distance education are so
recent and so varied, the information in this appendix is
neither final nor complete. Rather, tlie following profiles
represent a first attempt to outline the range of distance
learning projects and plans unfolding across the Nation.
Many efforts that now serve only higher education or
State government, but could be expanded to include the
K-12 community as well. Some local projects could also
be expanded to include more sites or to connect clusters
of sites. Many States have begun to plan for the future, and
this information is included as well.

Alabama

State planning*—The Alabama Commission or Higher
Education (ACHE), with Alabama Educational Televi-
sion (AETV), completed a study on State educational
telecommunications systems.

Description of State/local effor ;s5:

* AETV distributes K-12 supplementary program-
ming over the State’s public television stations.

e Alabama is a member of the Satellite Educational
Resources Consortium (SERC) Star Schools project;
the University of Alabama at Tuscaloosa produces
programming for the Texas Interactive Instructional
Network (TI-IN) Star Schools project; and the
University of Alabama at Birmingham is a member
of the Midlands Star Schools Consortium.

Future/planned activities—ACHE is studying activities
in other States to guide Alabama distance education
policymaking.

Alaska

State institutions involved in planning®—Governor's
Telecommunications Council, University of Alaska,
Alaska Public Broadcasting Commission (APBC),
State agencies, courts.

State/local efforts:

® The University of Alaska operates the Alaskan
Teleconferencing Netiwork and the University of
Alaska Computer Network (UACN). Local school
districts use these systems for electronic mail and
audioconferencing: some instructional resources are
delivered over the networks.

* The State Department of Administration operates the
Rural Alaska Television Network (RATNET). a
satellite service that delivers some educational
programming (both instructional television—ITV—
senes and live interactive), but is primarily devoted
to news and entertainment programming.

}Cuuncil of Chief State School Officers, “State Survey on Distance Education Networks,” unpublished document, February 1989
California Post-Secondary Education Commission. “Statewide Projects and Planning Efforts i Educational Teleccommunicatons,” unpublished

document. Jan. 17, 1989

3See especially Bruce Barker, Texas Tech University, “Distance Learning Case Studics,” OTA contractor repont, Junc 1989. and Richard Hezel.
*Matnx of State Planming. Coordination, and Operations of Distance Learning Technologies,” OTA contractor report, June 1989

“State planning refers to statewide planning efforts in distance education, cducational telecommunications, and/or other telecommunic ations systeins

that may serve education.

SExcept where otherwise noted, descriptions of State and local projects include the transmission of courses for students and/or teacher tramming and

staff development programs.

SPlanning that 15 regtonal or local. not staicwide Planning that 1s informal, no Statc mandate or documncnt cxists that cstablishes central statewide

planning authority.

SEA is a genenic term used to refer to the State cducatior. agency, such as a Department of Education or the Officc of Public Instruction

-155-

Q

RIC

Aruitoxt provided by Eic:

16y




156 o Linking for Learning: A New Course for Education

¢ The Office of Instructional Services of SEA7 uses
RATNET and UACN to provide K-12 resources and
staff development ca a limited basis.

¢ The University of Alaska operates an audiographics
project that serves 10 villages. Courses are taught
from the hub in Kotzebue, or from campuses at
Fairbanks, Anchorage, or Juneau.

Future/planned activities—No new projects are cur-
rently planned, although RATNET may be reorganized
1o provide more education services. APBC hopes to
form a consortium with the University of Alaska and
SEA to provide instructional radio services to schools.

Arizona

State planning—The Arizona Educational Telecommu-
nications Cooperative (AETC), composed of the three
State uni versities, the community colleges, SEA, and
the State Department of Administration (SDA), is
conducting an assessment of educational telecommuni-
cations needs and available technology resources to be
completed in December 1989. SEA completed the
“Arizona Telecommunications Survey Report” in
1988; the survey included recommendations for dis-
tance education.

Other institutions involved in planning—Board of
Regents, public television stations, community col-
leges, Arizona School Services through Educational
Technology (ASSET).

Legislation—The State legislature added $80,000 to the
current needs assessment under way.

Current State/local efforts:

¢ In September 1989, AETC held its first statewide
satellite teleconference that reached an estimated 22
sites.

¢ The University of Arizona has recently been granted
19 Instructional Television Fixed Service (ITFS)
licenses.

¢ Arizona State U~.iversity uses ITFS and compressed
video to reach 17 sites. The University is also one of
the partners in the Technical Education Research
Centers (TERC) Star Schools project, and serves as
1 of TERC’s 10 teacher training centers.

* Some Anzona schools receive programming from
TI-IN, while others get programming from Okla-
homa State University’s Arts and Sciences Telecon-
ferencing Service (ASTS).

¢ The Peach Springs project involves a K-8 school on
the Haualapai Reservation. Each classroom has
computers, TV monitors, and telephones, and is
connected to a closed circuit cable network with
access to satellite programming. Students run the
system

e Manicopa County Community Colleges have a
10-site digital microwave network that links all
campuses for audio and data applic:iions; videocon-
ferencing has been tested on the system. A separate
audioconferencing system, SunDial at Rio Salado
Community College, provides audioconferencing
services for the county, reaching remote class sites as
well as homebound students.

Future/planned activities:

e SPMA is planning the Educational Telecommu-
nications Network, a statewide microwave network
that will serve higher education and State agencies.
The plan includes local ITFS systems to extend the
microwave backbone to deliver K-12 and college
credit classes to each community along the micro-
wave route.

e A fiber optic system linking seven community
centers (including elementary and secondary
schools) and one high school is being built on the
Gila River Indi~n Reservation. The system may alsc
link four high schools outside the reservation and
Arizona State University.

¢ The community of Spriggerville 1s developing a
technology-based learning center linked with the
local community college for course sharing, training,
and videoconferencing.

Arkansas

State planning—A State plan developed by the Gover-
nor's Task Force on Telecommunications in 1985.
Instructional Microcomputer Project for Arkansas
Classrooms (IMPAC), a nonprofit corporation, is
responsible for iechnology Jissemination in K-12
classrooms, including distance education technologies.
Arkansas Educational Television Network (AETN)
Commission oversees educational/public television
programming.

Otner institutions involved in planning—SEA, State
universities.

Legislation—Established guidelines for satellite-
delivered distance education and use of educational
technology.

Current State/local efforts:

¢ Twenty-seven schools have received satellite pro-
gramming and K-12 courses from Oklahoma State
University's ASTS, Utah Office of Education, and
TI-IN. Schools pay all costs except for maintenance
of equipment, which is provided by IMPAC.

¢ The Malvern High School Communications Link
connects two local high schools and Henderson State
University via computer, two-way television, and
radio.

SEA is a generic term uw d to refer to the State education agency, such as a Department of Educauon or the Office of Public Instruction
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* The State is a participant in the SERC Star Schools

project.
Future/planned activities:

¢ IMPAC has pwchased an uplink, and plans to
provide staff development programs.

California

State planning—Educational Technology Committee,
California Postsecondary Education Commission
(CPEC).

Other institutions involved in planning—SEA, Gover-
nor’'s Office, legislature, University of California
system, the California State University (CSU) system.

Legislation—Legislation to establish funding for dis-
tance education has been introduced. In September
1989, legislation created a Commission for Educa-
tonal Technology and charged the Commission with
developing a statewide plan for educational technol-
ogy. including telecommunications.

Description of State/local efforts:

e CSU-Chico transmits staff developinent courses to
16 sites via an ITFS/microwave network, and has a
satellite uplink to deliver programming to these and
other California sites. Chico alsc. produces program-
ming for the T1-’N Star Schools project.

o CSU-Stanislaus uses ITFS to transmit courses from
three originating sites to eight sites in five central
California counties. A courier system is used to
transport course materials.

» Fifteen of nineteen CSU campuses operate or have
access to ITFS syst~ms, and many provide inservice
stat{ development. All CSU campuses are connected
via COUNET, a computer telecommunicatons net-
wuk.

® The Los Angeles County Office of Edu-ation
operates the Educational Telecommunications Net-
work (ETN). ETN transmits staff development
courses to 55 sites in California via satellite.

¢ The Los Angeles Unified School District (LAUSD)
operates a “homework hotline” in conjunction with
live broadce..s from KLCS Channel 58, a PBS
station owned and operated by LAUSD. Stud:nts
phone in questions in a variety of sub,~ct areas, and
the questions are answered either by telephone tutors
or by a teacher on television.

® California Polytechnic State University in Pomona
uses satellite and ITFS to deliver college credit
courses to 18 high schools in 3 counties. Students
attend the live classes before school, and use WATS
lines to call in questions during the class. Matenals
are delivered by courier.

® Pepperdine University is | o1 10 teacher training
centers for the TERC Star Schools project.

¢ Fifteen schools receive programming from the TI-IN
Star Schools project.

® Some schools in the State also receive programming
from Oklahoma State University's ASTS.

Future/planned activities:

o Current planning efforts may lead to the devel-
opment of a statewide telecommunications network.
Education agencies and institutions may participate
in such a network or may develop their own
dedicated network.

o The San Francisco School District has joined a
consortium with the Chicago, Dallas, New York
City, and Philactlphia school districts to develop a
satellite network for urban schools.

Colorado

State planning—The Colorado State Telecommunica-
tions Advisory Commission, made up of representa-
tives from K-12, higher education, industry, and public
television, is conducting an assessment of educational
telecommunications resources and needs. Survey re-
sults and recommendations will be presented in De-
cember 1989. The University of Northern Colorado
Educational Technology Steering Committee has pre-
pared a report, the “University of Northern Colorado
Statewide Telecommunications System."”

Other institutions involved in planning—SEA, Depart-
ment of Administration, local Boards of Cooperative
Services (BOCS), universities, corimunity colleges,
public television stations, State legislature, US West.

Current State/local efforts:

® Boulder Valley Distance Learning Project uses
audiographics to offer Advanced Placement courses
taught at one urban high school to seniors in a remote
mountain high school.

¢ Intermountain Community Learning and In-
structional Services, based «t Utah State University,
uses audiographics to deliver instruction to high
school students and teachers in four schools in each
of Montana, Wyoming, Utah, and Colorado.

e Morgan Community College uses audiographics to
teach astronomy to high school students.

* An interactive television netvork using local cable
television facilities cornects Poudre, Fort Collins,
and Rocky Mountain high schools with their District
Media Center.

® Four campuses of the Colorado University System
are connected via fiber optics for telephone and data
communications.

* Biological Science Curiiculum Study in Denver is
1 of 10 TERC Star Schools teacner training centers.

* Some schools in the State also receive programming
from TI-IN and Oklahoima State Universiiy's ASTS,
and some participate in the TERC Star Schools
project.
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Future/planned activities:

o Jefferson County plans to link three high schools to
share courses, deliver inservice training to teachers.
and hold teleconferences.

e Several local BOCS are involved 1n planning: the
South West BOCS is conducting 1 needs assessment,
and plans to link seven districts ad local institutions
of higher education in an interactive audio/video
network that will provide high school courses and
staff development programming. San Luis BOCS
plans a digital microwave system that will link local
schools for course sharing and may also reach out to
local businesses and social service agencies.

® The Westem Cooperative for Educational Tele-
communications, based 1n Colorado. with nst-
tutional members in 15 States, v ill help plan K-12
and higher education distance learming activities.
The cooperative will provide information on availa-
ble resources, aid in developing staff training and
inservice programming. help identify funding
sources. and facilitate cooperation among schools
ond States.

® The University of Northern Colorado plans a state-
wide telecommunications system that will hnk 13
sites in the State with compressed video for college
and K-12 teacher courses and teleconferences. Three
sites will be completed by the end of 1989, with all
sites connected by 1991.

Connecticut

State planning—The Joint Commttee on Educanonal
Technology, a standing commuttee of the Board of
Education and the Board of Governors for Higher
Education, coordinates educatonal telecommunica-
tions and is responsible for long-range planning and
development of educational technologies for all levels
of education. In 1989, the Board of Education released
a report prepared by SEA. “A Gude to Leaming
Resources and Technology.” that included a section on
distance learning.

Other institutions involved in planning—Southern
New England Telephone (SNLT), Department of
Community Colleges, umversities.

Legislaticni—Legislation established the Joint Commt-
tee on tducational Technology 1n 1982. Subsequent
legislation created the Telecommunications Incentive
Grant Program in 1986. Legislation requires cable
companies to provide an educanonal access channel.

Current State/local efforts:

® SEA admimsters the Telecommunications Incentive
Grant Program to seed local distance leaming
projects for up to 3 years. Grants total $85,000 per
year, shared among eight or nine applicants.

® Links to Leaming is a joint project between SEA and
SNET. Approximately 30 schools use voice messag-
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ing. computer database access. or compressed video
n a vaniety of applications. Ten additional schools
are expected to join the project next year,

® Area Cooperative Educational Services in Hamden
coordinates a fully interactive fiber optic system
linking five schools. Fourteen courses will be offered
during 1989-90.

® Talcott Mountain Science Center transmits science
enrichment programming via satellite to over 300
schools 1n 35 States. Audio interaction is possible.

Future/planned activities:

* SEA is building a two-channel ITFS system that will
reach most schools and colleges in the State by 1992,

* StateNet is being built for the Office of Planning and
Management. and will serve all State agencies,
including education, with voice and data services.

Delaware

State planning—SEA. Office of Information Systems.
No State plan or documents.

Other institutions involved in planning—State agen-
cies, colleges.

Current State/local efforts:

o Project Direct 15 a statewide K- 12 electronic network
that is used primanly for administration.
¢ Ten high schools have satellite dishes

Florida
State planning—SEA.

Other institutions involved in planning—Universities,
community colleges.

Legislation—Legislation endorses the use of computers,
educational television, and radio for the improvement
of education in the State.

Current State/local efforts:

® SEA runs Florida Information Resources Network,
a data communications network usrd for computer
conferencing. database access. and support of com-
puter-based courses 1n K-12 and higher education.
The system connects all of the State 's K-12 districts,
25 of 28 community colleges, and all public univer-
sines.

® The State Satellite Network, operated by SEA in
conjunction with the Department of General Serv-
ices, links 28 sites. While education is given prionty,
the system can be used by anyone in the State.

* Flonda has extensive ITFS facilities. The Marion
County Instructional Television Program. for exam-
ple. uses ITFS to link 5 high schools, 1 community
college, and 25 elementary and middle schools.

® The State is a member of the SERC Star Schools
project: 12 schools in the State receive SERC
programming
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Georgia
State institutions involved in planning—SEA, Georgia

Public Telecommunications Comr.xission, colleges and
universities.

Current State/local efforts:

s The Georgia Public Telecommunications Commis-
sion in cooperation with SEA, operates an educa-
tional television network that supplies instructional
video materials to K-12 and higher edu. ation. The
commission may extend the reach of programming
via microwave.

e The State is a member of the SERC Star Schools

project.

Hawaii

State planning— The Distance Leaming-Technology
Plan” was prepared in August 1988 by SEA, the
Department of Labor and Industrial Relations, and the
University of Hawaii. It details a framework for using
all types of telecommunications for education. The plan
also established an Educational Technology branch
within SEA. The Superintendent’s Office is working to
obtain a cable access channel dedicated to education.

Other institutions involved in planning—Universities
and community colleges.

Legislation—Preparation of a plan for distance leamning
was authorized by the legislature in 1987; subsequent
legislatures have authorized $590,000 through 1989 for
implementation.

Current State/local efforts:

e TELEclass Project links students in Hawaii and
those in Japan and Australia with voice and video
»xchanges.

Future/planned activities:

® Interactive statewide networks will use a com-
bination of ITFS, cable television access, fiber
optics, and microwave for video distribution and
voice/computer links for audio and computer confer-
encing.

Idaho

State planning—SEA; the Telecommunications Coun-
cil, comprised of SEA, the Board of Regents, and the
Idaho Educational Public Broadcasting System
(IEPBS), coordinates telecommunications ‘elivery of
education services.

Other institutions involved in planning—Board of
Higher Education.

Current State/local efforts:

o The Idaho Rural Fducation Delivery System, oper-
ated by SEA in cooperation with Boise State
University's Simplot/Micron Center, Boise School

16

District, and IEPBS, involves five rural high schools
and consists of live video broadcast by IEPBS with
two-way audio interaction.

® Both Beisc State and the College of Southern Idaho
oper~:. ITFS >y stems.

Hlinois

State planning—The Governor’s Task Force; the “Stra-
tegic Communications Network Plan” outlines opticns
for a statewide telecommunication system to serve
State agencies; some capacity allocated to higher
education.

Other institutions involved in planning—Northern
Illinois Learning Resources Cooperative, universities
and colleges, implementation task forces for State plan.

Current State/local efforts:

e K-12 electronic network links SEA with 18 regional
education centers.

The North Central Regional Educationz! Laboratory
produces staff development telecourses distributed
via satellite by PBS.

Several institutions of higher education, including
Triton College and Waubonsee Community College,
have ITFS systems. Waubonsee also operates an
interactive microwave system that links the commu-
nity college to a downtown college and four local
high schools.

SEA is a partner in the TI-IN Star Schools project.
Western Illinois University provides mathematics
and science programming for TI-IN, and 52 schools
in the State have received equipment and courses
under the TI-IN Star Schools project.

Some schools in the State also receive programmiing
from Oklahoma State University's ASTS.

Future/plsnned activities:

e The Strategic Communications Network Plan calls
for a fibcr optic backbone system to carry voice, data,
and eventually video traffic for various applications
including distance learning.

Illinois Central College is planning a sysiem that

would link the college to eight local high school

districts.

e The Chicago School District has joined with tne
Dal.as, New York City, Philadelphia, and San
Francisco school districts to develop a satellite
network for linking urban schools.

Indiana

State planning—Indiana Higher Education Telecommu-
nications Services (IHETS), Intellenet is a statewide
fiber optic/microwave network that provides telecom-
munications services to State agencies as well as
education.

Other institutions involved in planning—State agen-
cies (Intellenet), SEA.
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Legislation—IHETS created 1n 1967.
Current State/local efforts:

» THETS statewide fiber opt:c backbone (leased from
Intellenet) delivers three channels of one-way video,
two-way audio interactive university courses tc both
secondary and postsecondary students in 14 sites
served directly by fiber. Tweniy-five local ITFS
systems (four channels) extend the programming on
the fiber system to over 200 additional sites.

® Some schools in the State receive programming from
Oklahoma State University's ASTS.

Future/planred activities
® THETS is conside ng expanding K-12 pro-
gramming.

Towa

State planning—Ilowa Public Television; the Narrowcasi
Advisory Committee acts as a siatewide educational
telecommunications coordinating body with represen-
tation from lowa community colleges, SEA, and the
Board of Regents.

Other institutions involved in planning—Department
of Economic Development, legislature, h'gher ecuca-
tion.

Legislation—Legislation in 1986 av*™orized develop-
ment of a statewide educational texeccommunications
plan that was completed in 1987. The legislature voted
$50 million to fund the plan.

Current State/local efforts:

* The Fiber Optic Communication Instruction System
is an interactive television network connecting ii.2
locat high schools to a magnet school campus in Des
Moines.

* The Kirkwood Community College Telecommuni-
cations System uses a combin:.tion of satellite. ITFS,
microwave, and cable to serve 14 high schools in 7
districts.

* lowa is a member of SERC. but did not participate
in the Star Schools grant awarded to SERC.

Future/planned activities:

¢ The State is planning to build a statewide telecom-
munications network to serve all levels of education
The system will use a combination of fiber optics.
microwave, and ITFS to deliver educational pro-
gramming and voice, data. and video services.

Kansas

State institutions involved in plarning—Board of
Regents, Division of Information Systems, colleges
and universities.

Current State/local efforts:

® University of Kansas and Kansas State University
produce programming for the Midlands Consortium
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Star Schools Project. and several - 'es 1n the State
will recerve programming,

® Some schools in the State also 1eceive programming
from Oklahoma State University's ASTS.

Kentucky

State plaaning—Kentucky Educational Television
(KET).

Other institutions involved in planning—SEA. Council
on Higher Education.

Legislation—In 1987, the Kentucky General Assembly
voted $11.4 million to construct the Star Channels
system. A proposal has been written to create the
Kentucky Educational Networking Sy“tem to link all
school districts, schools. and SEA tor administrative
and instructional support purposes.

Current State/local efforts:

e The KET Star Channels system, a statewide educa-
tional satel.ite network is being constructed, and will
include a central transmitting site serving downlinks
at each of ..c State’s 1,300 elemen‘ary and secon-
dary schools. The system will carry i1ve interactive
(audio and data) student courses, enrichment. and
stoff development programming.

® The ‘iennessee Valley Authority supp-rts a distance
leaming project that connects three Jocal districts in
Hickman and Fu'ton counnes with fiber. Paducah
Community Colls ge and Murray State University
re linked by ancrowave. and are ‘rying to link to
wcal districts.

e Kentucky is a member and a course producer in the
SERC Star Schools project. Twenty-four schoois
across the State receive SERC programming.

Louisiana

State planning—Office of Teiccommunications Man-
agement.

Other institutions involved in planning—Lowsiana
Educational Television Authority, Lowsiara State
Uraversity.

Current State/local efforts:

* The Louisiana Educational Satellite Network
(LESN) broadcasts interactive video programming
to 16 pilot sites 1n the State. LESN of =rates out of
Southern University, Shreveport. and offers many
programs in collaboration with the National Aero-
nautics and Space Administraiion Regional Teacher
Resource Center

® Two paroch’ ' schools. Breaux Bridge and St
Martinville, a.: connected to a local public school
via fiber optics. allowing the parochial school
students access to the public scheol's Integrated
Lea ung System.

® Louisianz 1s a member of SERC and 4 Star Schools
participant.
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Maine

The State plannin;—The University of Maine at Au-
gusta pipared .ac Plan for a Community College of
Maine/Telecommunications System, and coordinates
operation of the system.

Other institutions involved in planning—University of
Maine Systei’, SEA, Maine Public Broadcasting Net-
work. Maine Technical College System.

Legislation—The legislature appropnated $2.2 million
for the Community College of Maine/Telecommu-
nications System.

Current State/local efforts:

¢ The Community College of Maine/lelecommunica-
tions System uses a combinatnon of fiber optics.
ITFS, and satellite to dehver courses and program-
ming. The seven campuses of the University of
Maine System are connected by fiber optics. while
the Technical Colleges, the Maine Maritime Ac -
emy, and 12 off-campus university centers receive
programming via ITES, Eventually, these sites will
be connected to th. fiber opuc backbone. Twenty
high schools also receive programming via ITFS,
and evertuzlly all high schools will be connected
when the <ystem is conipleted in 1993.

¢ Some schools in the St te also receive programming
from Oklahoma State University's ASTS.

Future/planned activities:

¢ Universities in Maine, New Hampshire, and Ver-
mont are working iiis idew England Telephone to
create a Northern Ther Network that would use fiber
optics and satellite capabilities to allow the States to
share programming

Marylend

State planning—SEA/Division of Instructional Technol-
ogy has a “Strategic Plan for Educational Technology”
that includes goals for distance education. A 2-year
“Action Plan™ guides the design and deveiopment of
interactive tetevision networks around the State; SEA
is developing a new 3-year strategic plan that will
extend present planning.

Other institutions involved in planning—Maryland
Public Television.

Current State/local efforts:

¢ In addition to the State plan, some counties and

districts have begun their own system..

— Anne Arunde! County hinks 12 high schools using
local cable television facilities The fully interac-
tive system allows two-w.y audio and video
communication.

— The Prince George's County Interactive Television
Netw otk uses interactive cable television facilities
to corinect six high schools, a community college,
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and the district’s media center. The two-way
system delivers instruct'on during school hours,
after school, and on the v-eekends.

— Carroll, Washington, anc Montgomery Counties
use cable systems to connect some of their high
schools for course sharing.

— Baltimore County has linked two schools with
cable and plans to connect four more in 1990,

e SEA offers K-12 instructional television and staff
development programming ove: public television,
and Maryland Public Rlevision in conjunction with
the College of the Air offers college-level courses.

¢ The University of Maryland offers advanced gradu-
ate courses (leading to 2 Master's Degree) and some
undergraduate courses to business and industry over
its ITFS system. The University also produces
satellite-dclivered courses for the National Techno-
legical University.

Futi.re/planned activities:

e CFA plans to create and ultimately connect local
two-way interachve television networks. School
clusters will » .0 be able to receive satellite program-
ming.

¢ Seventeen community and junior colleges are plan-
ning a compressed video network that will allow
them to share courses and coordinate administrative
activities.

¢ The Maryland Higher Education Commission has
proposed a satellite system that would deliver
programming t., higher education institutions a!l
over the State.

Massackusets

Staie planning—Massachusetts Corporation for Educa-
tional Telecommunications (MCET).

Other institutions involved in planning—SEA, col-
leges and universites.

Legislation—MCET was formed by legislation 1n 1952,
Current State/local efforts:

e The Cambndge Te':teaching Group uses audio-
graphics to deliver courses to local high schools. The
project was funded by Ar.nenberg/Corporation for
Public Broadcasting, AT&T, and MCET.

¢ Kids Interactive Telecommu.ications Project Ly
Satellite 1s a s=tellite-based syste.n operated by the
University of Lowell, which allows two-way video
and computer conferencing between three schools in
the State and a school in Wes. Germany. The
University also serves as the coordirator of a
network that uses interactive cable television and
microwave to link eight local districts.

¢ South Berkshire Educanonal Collaborative uses a
two-way interactive cable televiston system to link
four schools.
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¢ TFRC, a federally funded Star Schools project, is
b. 2d in Cambridge, and many schools in the State
participate in the TERC project. The Boston Mu-
seum of Science and Tufts University are 2 of
TERC'’s 10 teacher training centers.

Michigan
State planning—Department of Education, Governor’s
Telecommunication Task Force. The State Board of
Education prepared an “Inventory of Instructional

Telecommunications Systems in Michigan” in March
1989.

Other institutions involved in planning—Michigan
Community College Association, Public Service Com-
mission.

Current State/local efforts:

¢ Niichigan Statewide Telecommuaications Access to
Resocrces (M*STAR) provides instructional televi-
sion programming to all K-12 schools, intermediate
school districts, and regional educational media
centers.

® The Merit Cc puter Network links Michigan's
universities in a statewide network. The University
of Michigan manages the system.

* Providing Academics Cost Effectively (PACE) is an
interactive television project linking 4 intermediate
school districts, 39 local districts, 2 community
colleges, and 1 university. The system uses a
combination of cable television and microw-ave
facilities to provide courses to participating schools.

® Many projects use cable television and microwave
facilities to deliver interactive television courses to
local districts:

— Dearborn Public Sche.uis Cable Utilization Project

links six schools;

~ in the Oakland Intermediate School Distnct Tele-
communications Project, 75 schools vse the system
to transmit data, and plans call for a 14-channel
audio, video, and data system linking 28 districts;

-— eight high schools are linked to Kirtland Commu-
1y College;

— wu.e Saginaw County Interactive Television for
Schools system links 13 school districts with 2
institutions of nhigher education;

— the Shores Interactive Video Project links three
high schools and the local public library;

— two high schools are connected in the Walled Lake
Schools elecommunications System; and

— the Two-way Interactive Delive:y System for
Schools uses two-way cable, microv ave, and fiber
opucs to link 12 school districts and the local
comn.Jnity college. Plans call for linking addi-
tional schools and Michigan State University.

® The Archdiocese of Detroit operates a four-channel
ITFS network reaching over 300 Catholic parishes.

ERIC
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The system also connects with local cable companies
to provide instructional programming to K-'2 stu-
dents in southeastern Michigan.

¢ Eight Detroit high schools use ITFS for 'ocal
programming and to bring in M*STAR pro-
gramming.

® The University of Michigan 1s 1 of TERC's Star
Schools partners and serves as 1 of the 10 regional
teacher training centers.

» Detroit is one of the four associate members of
SERC.

Future/planned activities:

® Tne Michigan Comnuinity College Telecommunica-
tions Network, under construction, will place satel-
lite dishes at each of the Sta:e’s 29 community
colleges, allowing the colleges to deliver interactive
educational services to students, local businesses,
and community groups.

¢ The Upper Peninsula-Wide Telecommunications
Network will use microwave to reach 33 schools a::d
4 postsecondary institutons in the remote upper
peninsula of the Siate

® The Michigan Information Technology Network is a
satellite delivery system being developed to provide
advanced engineering courses to business and indus-
try in the State. The system will involve four
universities, all community colleges, and local
businesses.

Minnesota

State planning—State Planning Agency, State Telecom-

munications Access and Routing System (STARS)
Advisory Council, SEA, Department of Administration
Information Policy Office.

Other institutions involved in planning—Minnesota
State University System, State Board of Vocational and
Techniral Education, Minnesota Coordinating Board
for Higher Education.

Legislation—In January 1988, a Task Force on Instruc-
tivual Technology was created 10 study instructional
uses of telecommunications. The Task Force’s “Report
to the Minnesota Legislature” (December 1988), in-
cluded recommendations for funding educational tele-
conimunications systems. The legislature has author-
ized STARS, - statewide telecommunications system.
The State Senate has placed a moratorium until 1990 on
spending for new higher educatica distance leaming
projects 1n the State.

Current State/local efforts: One-third of the State's
school districts have sume form of inter; ctive dis.once
learning capabilities. Some of these inciude:

— the Des Moines River Tele-Media project linkin:,
12 school districts with fiber optics:

— the East Central Mirnesota Educational Cable
Cooperative (ECMECC) using two-way cable tele-
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vision and microwave to link seven districts:
five local school districts, Mankato State Um-
versity and Technical Institute, South Central
Education Service C 'nter. Region 5 Computer
Service Unit, and Re onal Interlibrary Exchange
are linked in the Knowledge Interactive Distribu-
tion System (KIDS). KIDS uses microwave. com-
puters, teleconferencing, and ITFS to bring courses
to the schools;
the Mid-State Educational Telecommunications
Cooperative links seven districts in a fully interac-
tive fiber optic system;
the Minnesota Valley Tele-Network uses mi-
crowave and local public television stations to link
nine districts;
the Northwestern Minnesota Fiber Optics Project
links the University of Minnesota at Crookston,
two techni:al institutes, and nine local school
systems:
eight districts in the Sherburne-Wright Educational
Technology Coopera.dive are linked via cable and
microwave. The cooperative also uses satellite-
delivered material and is a member of Classroom
Earth, a national educationa’ satellite users
organization;
in the Sibley County Cooperative Interactive
Television project, four districts are connected by
two-way cable, computers, and facsimile;
10 school districts in the Southwest Minnesota
Telecommunications project are linked by mi-
crowave: and
the Wasioja Education Technology Cooperative
uses fiber optics to link five schools, their central
district offices, and between the central offices.
e Schools in the State participate in TERC an1 some
schools receive programming from TI-IN: ard
® Minnesota Educational Computing Consortium is |
of 10 TERC Star Schools teacher training centers.

Future/planned activities:

e STARS is a statewide broadband information net-
work that will serve primarily higher edu:anon and
business. K-12 schools will gain access through
local higher education institutions.

Mississippi
State planning—The Central Data Processing Authority
coordinates all telecommunications resources in the
State, and is planning a statewide telecommunications
network to serve government agencies, espec.ally
education. SEA is doing educational planning.

Other institutions involved in planning—Mississippi
Authority for Educational Television.

Current State/locsl efforts:

e The Mississippi Authority for Educational Televi-
sioii operates a statewide network that delivers

instructional vidvo iaterials.

¢ Some schools in the State receive programming from
Oklahoma State University's ASTS.

e As a member of the SERC Star Schools project, 11
schools have downlinks and receive programming.

e The University of Mississippi is a member of the
Midlands Consortium. Sixty-five schools will re-
ceive satellite down.inks from Midlands.

o Mississippi State University at Starksville produced
inservice trairing programs in mathematics and
science for the TI-IN Star Schools Network. Thirty-
one schools have received downlinks from TI-IN.

Future/planned activities:

e Fifty-six school districts. SFA, and Arple Computer
are cooperating in a pilot project using electronic
mail.

Missouri

State planning—Missoun Fducation Satellite Network
(MESN). an organization of the Missouri School
Boards Association (MSBA), coorainates educational
telecommunications in the State.

Other institutions involved in planning—SEA, Coordi-
nating Board for Higher Education, Chamber of
Commerce, State agencies.

Legislation—A tax on videotape rentals for 5 years.
Revenue will tund disiance learning projects in the
State.

Current State/local efforts:

e MESN is a satellite delivery m:etwork' /0 sites now
participate. MESN produces staff development pro-
gramming for the Midlands Consortium Star
Schools Project, and also brokers K-12 courses and
staff developraent programming from Oklalioma
State University, Kansas State University, 2nd STEP
(: ee Washington).

e Kansas City is one of the four associate members of
SERC.

e MSBA is a meniber of the Mid!ands Consortium Star
Schools project.

Montana

State planning—Montana Telecommuuications Cooper-
ative.

Other institutions involved in planning—SEA, Com-
missioner of Higher Education; Department of Admin-
istration; State Board of Education.

Legislation—In 1987, a Task Force, coniprised of K-12,
higher education, and business representives, was
created to consider development of a statewide tele-
communications network. After an assessment of
educational needs and available resources, the legisla-
ture apprapriated $200,000 in 19:.9 for a technical plan.
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An additional $300,000 was appropriated for expan-
sion ¢ .xisting educational telecommunications facili-
ties.

Current State/local efforts:

¢ The Big Sky Telegraph network serves 114 schools
in Montana with a computer network providing both
K-12 courses and teacher training. The West Educa-
tional Support Team (National Diffusion Network
State facilitators) uses Big Sky to link education
leaders in the 15 Western States (and soon the Trust
Territories of the Pacific). The group has received a
grant to add 5 rural districts in each of the 15 States
to the network.

® Edunet is a private nonprofit company that produces
courses and provides computer networking services
such as electronic mail to schools in Montana, Idaho,
Oregon, and Wyoming.

® Some 75 school districts, 2 community colleges, a
mhal school, Montana State Umiversity, the Univer-
sity of Montana, and Western Montana University
use satellite dishes to receive programming from
around the country.

® Approximately 300 sites receive computer-based
instructional materials through Big Sky, Edunet, and
Goliath, the State network for science and mathemat-
ics teachers,

® The Intermountain Community Learning and In-
structional Services project, operating out of Utah
State University, uses audiographics to deliver
instruction to high school students an] teachers in
four schools in each of Montana, Wvoming, Utah,
and Colorado.

® Some schools in the State receive programming from
TI-IN.

Future/planned activities:
® A satellite uplink is being built at tnhe University of

Montana at Missoula for distribution of fugh school
courses and industry training.

Nebraskua

State planning—Nebraska Educational Telecommun-
cations Commission

Other institutions invc ved in planning—University of
Netraska, SEA, Governor’s Office.

L gislation—Legislation authonized funds for the Ne-
braska Educational Telecommunications Commission
and development of a statewide telecommunications
network.

Currem Stete/local efforts:

® Nebr.iska is a member of the SERC Star Schools
project, and Nebraska Lducational Television pro-
duces programming for SERC.

15,

® The Umversity of Nebraska has an ITFS system,
which that will be expanded to include secondary
and postsecondary courses.

Nevada
State planning—Office for Telecommunications.

Other institutions involved in planning—University of
Nevada, SEA.

Current State/local efforts:

® Some schools in the State receive programming from
TI-IN. .

New Hampshire
State planning—No formal statewide planming.

Other institutions involved in plarning—Unversity
System of New Hampshire.

Current State/lccal efforts:

® Keene Junior High School Project uses microwave to
link with five local high schools and a vocatiora
center.

® Manchester School District Instructional Television
Network links three schools with fiber optics,
allowing he schools to share two-way interactive
video/audi. courses.

Future/planner. activities:

® Univenities in New Hampshire, Maine, and Ver-
mont, are working with New England Telephone to
create a Northern Tier Network that would use fiber
optics and sateilite capabilities to allow the S.ates to
share programming.

New Jersey

Siate planning—The Office of Telecommunications and
Informaucr Systems (OTIS) coordinates statewide
telecommunications resources. SEA’s “Educational
Technology 1n New Jersey. A Pian for Action” (May
1986) does not specifically address distance learning,
but guides educational technology applications.

Other institutions involved in planning—SEA, Depart-
ment of Higher Education, State agencies, Office of
Management and Budget.

Current State/local efforts:

® The Educational Technology Network 15 a computer
network “erving more than 350 districts 1n the State.
It 1s used for administrative and some nstructional
purposes.

¢ The Miliford and North Valley school distncts are
operating a pilot project that link s the two districts
via cable television

o S:. Peters College provides swaff development pro-
gramming to 10 school districis via satellite.

¢ The Unmon Township district has a downlink and an
ITFS system to acliver teacher trzining produced by
the New Jersey Instinste of Technology and to offer
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educational programming such as the Discovery
Channel to an estimated 15 distncts in the New York
City metropolitan area.

¢ The State is a member of SERC and a participant in
the Star Schools project. In the Staie, 25 districts
receive SERC programming, and the State plans to
install 15 to 20 additional downlinks by 1990.

¢ Some schools in the State also receive programming
from Oklahoma State University’s ASTS.

Future/planned activities:

¢ Bergen County 1s planning a county-wide fiber optic
system that will connect 46 high schools and 2
community colleges. Sixteen schools are expected tc
be connected by September 1990, with the remain-
ing schools conne *ed within 5 years. Teacher
inservice programming, adult education, and college
courses will eventually be offered over the system

New Mexico

State planning—In 1986, the Instructional Television
(ITV) Group, consisting of representatives from educa-
tion, business, and the military, began a needs assess-
ment for instructional television throughout the State.
The group’s report, *‘An Instructior al Television Net-
work for New Mexico,” released in November 1988,
outlines plans for a statewide ITV network.

Other institutions involved in planning—SEA, Higher
Education Commission, University of New Mexico,
universities and colleges, US West.

Legislation—Legislation in 1987 requested the ITV
Group to conduct an assessment of edacational tele-
communications needs and produce a plan for instruc-
tional television. Subsequeni legisiation that created
the State’s ITV network also authorized and appropn-
ated $109,000 in annual funding for K-12 distance
education to be distributed through SEA.

Current 5tate/local efforts:

¢ A statewide data communications actwoirk connects
15 school districts and several institutions of higrer
education. The system .1 eventually serve zll
public education institutions in tne State.

e A fiber optic network conects the Los Alamos
National Laboratory, the State Capitol Building, the
University of New Mexico, Sand:a National Labora-
toiy. the New Mexico Institute = Mining and
Technology. and New Mexico Siai> University at
Las Cruces for voice, data, and video transfer.
College courses are being shared; K-12 courses will
begin in January 1990.

o The State’s three public television staticns maintain
a microwave network.

¢ Three of the University of New Mexico’s campuses
have ITFS systems. Eastern New Mexico Ur versity,
for example, has an 8-channel system that 1 used to

1.y

broadcast 50 to 60 college credit courses per year.
The university also does K- 12 programming reach-
ing 35 school distncts.

¢ Schools in the State receive programming from
Ti-IN.

Future/planned activities:

o A statewide instructional television {one-way video,
two-way audio) network is being constructed to
serve business and education. The network will
incorporate the fiber optic network linking the State
universities, *we Capitol, and the two national
laboratories, and will reach at least 40 sites when 1t
15 completed in 1991. The system is expected to
cover 85 percent of the State.

e Luna Vocational Technical Institute will offer
courses to five local school districts via ITFS
beginning in January 1990.

New York

State planning—In 1988, SEA completed a “Profile of

Operating Distance Learning Projects in New York
State.” The New York State Legislative Commission
on Saence and Technology completed a report, “Dis-
tance Learning: The Sky's the Limit,” in September
1988. A Board of Regents Task Force is studying
educational technology applications including distance
learning. The Governor's Task Force on Telecommuni-
cations is considering a statewide data network that
could be used by education.

Other instituticrs involved in planning—State Univer-

sity System, Bureau of Cooperative Educational Serv-
ices (BOCES).

Current State/local efforts:

o The State University of New York (SUNY) Satellite
System (SUNYSAT) 1s piloting adult and continu-
ing education programming to the 64 SUNY cam-
puses. The system also serves as the hub for public
television deiivery of instructional programming.

e Technology Network Ties 15 a statewide K-12
computing network that connects local districts,
regional computing centers, libranes, and SEA. The
network serves administrators, but also has ejec-
tronic m1il and some instructional applications.

o There are more than 100 loca distance leaming
projects operating in New York, primarily in K-12
and rural settings. Some projects include:

— Delaware-Chenango BOCES uses audiographics to

link 10 schools:

— Ene 1 BOCES operates an audiographics system
that links six distncts, Houghton College, and the
Cattaraugus-Allegany BOCES,

— in tne School/College Key Program, Rochester
Institute of Technology, the Livingston-Steuben-
Wyoming BOCES, and three distnicts are linked via
audiographics;
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— the Interactive Television Cable Project uses two-
way cable to link eight schools in two districts in
Pleasantville;
— the Islip Union Free School District 2 Computer
Conferencing project links students from the dis-
trict through a host computer operated by New
York Institute of Technology;
— the Rensselaer-Columbia-Greene BOCES uses mi-
crowave and computer conferencing to link five
districts and two community colleges with vo ce
and computer conferencing for foreign langusge
instruction. Private industry is also involved,
— the St. Lawrence-Lewis BOCES Interactive Tele-
communications Network links 19 schools ir 3
districts via ITFS and microwave;
— the Steuben-Allegany BOCES Long Distaice
Teaching project links nine school districts with
ITFS and compuers for course sharing. UHF radio
connects schools io a central teaching studio;
— Teaching Via Television links Brocton Certral
High School via cable to SUNY-Fredonia for live
inieractive audio/video high school courses;
— Community School District #24 in Queens uses
audiographics to teach homebound students;
— five districts and the Rensselaer-Columbia-Greene
BOCES are lirked by microwave and computers in
the Telecommunications Network for Instructional
Programs and Administrative Data Processin;
— the Video Interactive Teaching and Learning pro-
ject connects six school districts and Fulton
Montgomery Community College. The one-way
video, two-way audio cable/microwave system is
used to bring K-6 health education to th: local
districts; and
— four schools on Long Island are connected oy fiber
optics, allowing them to share interactive audio/
video classes and data communication. Plans in-
clude adding seven new sites.
® Some schno.s in the State receive programniing from
Oklahoma State University’s ASTS.

® City College of New York is lof the 10 7ERC Star
Schools teacher training centers.

® New York City is ar associate member of SERC.

® Some schools receive programming frora TI-IN.

Future/planned activities:

® New York City Public Schools have joined with the
Dallas, Philadelphia, San Francisco, and Chicago
school districts to develop a satellit network for
linking urban schools.

North Carolina
State planning—SEA.

Legislation—The Agency for Public Telecommunica-
tions was crealed to serve the video and distance
learning needs of State agencies.
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Current State/local efforts:

® The Distance Learning by Satellite system delivers
instruction and inservice training to 146 sites in each
of the State’s 100 counties.

¢ In the Downeast Instructional Telecommunications
Network, East Carolina University uses audiograph-
ics to teach students in six rural schools.

® All 58 of the State’s community colleges are linked
in a microwave network.

® Five of the State’s 16 public universities provide
courses over a microwave network. Some institu-
tions, including the North Carolina Microelectronics
Cent.r and North Carolina State University, operate
ITFS syctems.

® The State is a member of the TI-IN and SERC Siar
Schools projects. The State produces prcgramming
for TI-IN, and most of the 146 receive sites in the
St .e receive TI-IN programming.

Futur</planned activities:

® SEA is implementing a statewide electronic network
that eventually will link atl the State’s schools.

North Dakota

State planning—An Educational Telecommunications
Council (ETC), including representatives from higher
education, K-12, public television, and business, has
been established to coordinate broadcast, voice, and
data services.

Other institutions involved in pianning—Prairie Public
Television, SEA, Higher Education Telecommunica-
tions Advisory Committee, Board of Higher Education.

Legislation— gst: blished the Educational Telecommuni-
cations Council.

Current State/local efforts:

® As part of a U.S. Department of Agriculture grant to
provide rural health courses to remote hospitals and
university campuses, a pilot project has been initi-
ated that connects the University of North Dakota
(UND). North Dakota State University (NDSU),
Jamestown State Hospital, and the Carrington Exten-
sion Researct Center of NDSU via fiber optics.

¢ The communities of Hazen, Beulah, Stanton, and
Center are linked via fiber optics. Eventually, the
schools would like to bring in inservice and staff
development courses over a proposed State back-
bone network.

® ‘The Decisions About Technology system uses audi-
ographics to link seven districts. Courses originating
in Bismarck go to the six rural districts.

¢ The Red River Valley Telecommunications Consor-
tium consists of 10 school districts and Mayville
State University. Sites receive satellite programming
from national instructional providers such as Okla-
homa State University’s ASTS.

1.
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e The Riverdale school district is connected by audi-
ographics to Mansfield University in Pennsy'vania.
¢ North Dakota is a member of SERC Star Schools
project.
¢ Some schools in the State receive programming from
TI-IN.
Future/planned activities:

¢ ETC, the Higher Education Telecommunications
Advisory Committee, and the panicipants in the
UND pilot project have begun planning a statewide
telecommunications tackbone. The goal is to con-
nect 10 sites (mostly higher education institutions)
by 1990. Eventually all higher education institutions
and local districts will be connected.

e The Souris River Project will link schools in Sawyer,
Velva, Karlsrueh, and Towner with fiber optics.

Ohio
State planning—SEA. A Task Force on the Classroom
of the Future has established an Educational Technol-
ogy Advisory Commission to study delivery systems
for educational telecommunications.

Other institutions involved in planning—Ohto Educa-
tional Broadcasting Network; Board of Regents.

Current State/local efforts:

e The Ohio Education Computer Network is being
implemented to link K-12 school districts for
administrative purposes.

¢ The State is a member of SERC.

e Some schools tn the State also receive programming
from Oklahoma State University’'s ASTS.

Oklahoma

State planning—The State Regents for Higher Education
completed a “Report on Development of an Educa-
tional Telecommunications Network,"” which recom-
mended expanding existing higher education telecom-
munications facilities.

Other institutions involved in planning—SEA, Okla-
homa State University (OSU).

Current State/local efforts:

e Oklahoma State University's ASTS delivers high
school and staff development courses to 250 schools
in 20 States. At least 200 Oklahoma schools receive
these interactive courses. OSU is also the home of
the Midlands Consortium Star School< Project, and
the Oklahoma SEA serves on the Midlands Board of
Directors.

® The Panhandle Shar-Ed Video Network is a digital
fiber optic system, built in cooperation with the local
telephone co 'perative, that links four schools.

e The Rege'.s Network delivers programming

J.hroughout the State via microwave and cable.

ERIC

Oregon

State planning—A statewide telecommunications net-
work was outlined in “Oregon Ed-Net: A Report on the
Feasibility of a Statewide Telecommunications Net-
work” (July 1988). The Ed-Net Planning Committee
represei*s K-12, community colleges and higher edu-
cation, various State agencies, public television, and
the private sector. The State Board of Education sets
State policy for distance education.

Other institutions involved in planning—SEA, K-12
Educational Technology Advisory Committee, univer-
sities, Oreaon Public Broadcasting, libraries, the legis-
lature, the Governor's Office.

Legislation—The Ed-Net Planning Committee was cre-
ated in 1987; in 1988, the legislature approved $8
million to begin Ed-Net.

Current State/local efforts:

e The Northwest Regional Education Laboratory is 1
of 10 teacher training centers for the TERC Star
Schools project.

¢ Portland Community College and Chemekita Com-
munity College operate ITFS systems.

¢ Some schools in the State receive programming from
TI-IN.

Future/planned activities:

e Ed-Net is a statew:ie telecommunications network
(emphasis on satelli e delive:y) under development
for all sectors of ducation as well as business and
industry, State agencies, and community organiza-
tions.

Pennsylvania

State planning—SEA, Pennsylvania Public Television
Network.

Other institutions involved in planning—Pznnsylvania
State Unuversity (PSU).

Current State/local efforts:

e The Pennsylvania Teleteaching Network, operated
by Mans.teld University, is an audiographics net-
work that links 48 sites tn Pennsylvania, Utah, South
Dakota, North Dakota, and Mexico.

® Penn-Link 1s a statewtde K-12 computer network
offering data exchange, bulletin board services, and
electronic mail.

e PSU and Mind Extension University are cooperating
to offer professional development programming to
educators via cable televiston PSU also uses public
televiston, cable television, microwave, and satel-
lites to deliver programming statewide.

e The Philadelphia School District is wiring 16
schools for complete cable television access

¢ Some schools in the State receive programming from
Oklahoma State University's ASTS.
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e The State is a member of SERC.
Future/planned activities:

® The Philadelpma School District has joined with
Dallas, San Francisco, Chicago, and New York City
scheol districts to develop a satellite network for
linking urban schools.

Rhode Island
State planning—None at the K-12 level.

Other institutions involved in planning—Office of
Higher Education, public television, SEA.

South Carolina

State planning—South Carolina Educanon.] Television
(SCETV) coordir ates educational telecommunications
for *he Department of Education.

Other institutions involved in planning—SEA, Univer-
sity of South Carolina, State agencies.

Current State/local efforts:

® SCETV uses broadcast television and an extensive
ITFS network to transmit programming (primanly
instructional television series and staff development)
to public schools. SCETV also conducts teleconfer-
encing via satellite and microwa¢ with audio
bridges. SCETV is a major proca.cer of program-
ming for SERC.

o The eight campuses of the University of South
Carolina and South Carolina State College collec-
tively offer more than 90 college credit classes over
broadcast television.

e The SERC Star Schools project 1s based in South
Carolina. This project delivers live interactive in-
struction via sate!lite to stuc..:ts and teachers in 19
States and 4 associate cities.

Future/planned activities:

o University of South Carolina and Mind Extension
University are planning a professional development
program for library media specialists.

South Dakota

State planning—The Interactive Telecommu.ucations
Committee was formed in January 1989 with represen-
tatives from K- 12, higher education, State government,
and US West. The committec completed a needs
assessment for telecommunications and 1s preparing a
feasibility study for the State. The Board of Directors
for Educational Television, an agency of SEA and
Depasment of Cultural Affairs, 15 also involved 1n
planning.

Current State/local efforts:

® The Technology in Education project is a statewide
telecommunications consortium of schoo! adminis-

trators exploring the uses of telecommunications for
delivering foreign language and other instruction.
Five sites are operating.

® Several schools in the State have participated in the
Pennsylvania Teleteaching Project, which connects
schools via audiographics.

* Some schools in the State receive TI-IN pro-
gramming.

Future/planned activities:

® The Interactive Telecommunications Network being
developed will provide compressed video, audio,
and data services to K-12, higher education, and
State govemment agencies. Eventually, services will
be extended to business and industry.

Tennessee
State planning—SEA.

Other institutions involved in planning—Board of
Regents, Public Uulities Commussion.

Current State/local efforts:

® Sixteen distncts in six northeastern counties have
formed the Upper East Tennessee Educational Coop-
eranve The system will use microwave, cable
television, and satellite to link schools and off-
campus centers in the counties with East Tennzssee
State University. Future plans are to serve iocal
business, the Department of Corrections, and the
University's Medical School. Funds for the system
have been provided by the State, the U.S. Depart-
ment of Commerce Public Teiecommunications
Facilities Program, and the Tennessee Valley Au-
thority

® Some schools 1n the State receive programming from
Oklahoma State University’s ASTS

Future/planned activities:

e SEA 15 planning a statewide needs assessment and
inventory of educational telecommunications re-
sources.

e State funding will be used to install satellite receiv-
Ing equipment at 14 sites. These sites and others will
receive programming from TI-IN. SEA plans to have
a satellite dish in every school system to deliver
courses and staff development.

Texas

State planning—SEA, State Board of Education, Coor-
dinating Board for Higher Education. The /988-2000
Long-Range Plan for Technology, completed in 1988,
includes a needs assessment and recommendations for

} "’¢J
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distance education.? The Automated Information and
Telecommunications Council oversees the develop-
ment and operation of the State’s telecommunications
facilities.

Other institutions involved in plannirg— “ducation
Service Centers (ESC), TI-IN, universities.

Legiclation—Required and fundzd the development of
the 1988-2000 Long-Range Plan for Technology. The
Public Education Technology Act of 1989 (proposed)
requests $16.65 million to implement the plan.

Crrrent State/local efforts:

e The InterAc: Instructional Television Network, op-

tional programming deltvered via telecommunications
ts coordinated by the State Educational Telecommuni-
cations Organizing Center (SETQOC).

Other institutions involved in planning—Utah Higher
Education, Regional Educational Service Centers,
Board of Regents, colleges and universities.

Current State/local efforts:

e EDNET, the State’s microwave system, provides
two-way audio/video instructton to high school and
college students and teachers around the State. The
system is also used for teleconfereiicing and data
communication.

erated by the Region 1V Education Service Center in
Houston, uses ITFS/microwave and telephone to
deliver courses and programming to students and
teachers in 38 districts.

e The South Oak Cliff Project uses audiographics to
deliver courses to students in the Dallas Independent
School District.

o The Region 9 ESC in Wichita Falls uses prerecorded
videotapes supplemented by audio exchange to
deliver instruction.

e The Dallas Independent School District (DISD) s
wiring all classrooms for cable television, computer,
and phone access.

o TI-IN, in collaboration with ESC Region 20 (San
Antonio), provides live satellite-delivered courses to
students and teachers at over 700 sites in 32 States.
TI-IN also operates the TI-IN United Star Network,
one of the four federally funded Star Schools
projects.

» Texas is a member of SERC.

e Some schools in the State receive programming from
Oklahoma State Unversity's ASTS.

Future/planned activities:

e The Statc’s plan for educational technology recom-
mends increased funding for modems, computers,
and connect time to put all districts on an electronic
network. The plan also requests 200 new satellite
downlinks and funding for educational program
development.

e DISD has joined with the school districis in New
York City, Chicago, Philade!phia, and San Francisco
to develop a satellite network to serve urban schools.

Utah

e The Intermountain Community Learning and In-
structional Services project, operating out of Utah
State University, uses audiographics to deli+:r
instruction to high school students and teachers in
four schools in each of Montana, Wyoming, Utah,
and Colorado.

® The Carbon County School District Distance Learn-
ing Project links one elementary school, une junior
high school, two high schools, and the “ollege of
Eastern Utah in a fully interactive two-way cable/
microwave System with data transmission capabili-
ties.

® The Centrar Utah Educational Services project
transmits an Advanced Placement (AP) English
class from Richfield High School via microwave to
KUED-TV, here it is broadcast live to five high
schools

e Davis County uses audiographics to deliver an AP
physics ciass to three high schools.

e The Mansfield-Utah Tele-teaching Project links the
Garfield Cuunty School District with Mansfield
University and the Southern Tioga School District in
Pennsylvania via audiographics.

¢ The Northeastern Utah Educational Service Tele-
leaming Project connects five high schools and a
vocational center with audiographics delivered via
the State’s microwave backbone (when possible)
and the phone systen..

¢ In the San Juan School District Techno-teaching
Project, four high schools servine Native American
students are linked together by two-way microwave.

e The Tele-teaching in the Great Basin project luiks
eight high schools tn four districts ustng audiograph-
ics.

Vermont

State planning—SEA; the Utah Telecommunications
Cooperative includes representatives rrom the major
universities, SEA, the State Board of Regents, and
several State agencies. The cooperative coordinates
telecommunications pldnning for the State. Educa-

State planning—Governor's Educational Technology
Committee, Vermont Technical College.

Other institutions involved in planning—University of
Vermont, SEA, New Ergland Telephone.

¥In 1987, prior to the completion of the long-range plan, the Texas Education Agency prepared a Gude to Distance to Distance Ledrning as an
Alternative Procedure (Austn, TX. 1987) and a compamon document, the Distan.e Learning Proposal (Ausun. TX 1987)
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Current State/local efforts: through a combination of cable, microwave, and

o The Northeast Kingdom Rural Telecommunications ITFS from the classroom at Varina to 30 school
Cooperative brings together eight elementary and districts. . . . .
three high schools with cooperation from the two * WHRO-TV (public televis.cr) in Norfolk is con-
local electric cooperatives. Live interactive audio/ structing a regional ITFS network that will serve
video instruction can originate from any site and is education and business, and is connected to Old
transmitted via satellite to other schools. Dominion University by fiber optics. The station

e Vermont Interactive Television is a joint venture also has satellite transmitters and receivers and
involving Vermowt Technical College, the Vermont microwave facilities that are used for education.
State Colleges, SEA, the North County Area Voca- ® Virginia is a member of SERC Star Schools project.
tional Center, New England Telephone, and various Future/planned activities:

State agencies. The system uses fiber optics to
conrect 6 sites around the State; 16 more sites are
planned for next year. The system offers interactive
audio/video services to education and business.

¢ Some schools in the State also receive programming

e SEA plans to have a satellite downlink at every
secondary school by Scptember 1989, and plans to
build another electronic classroom.

Future/planned activities: State planning—SEA and the Higher Education Coordi-
e Universities in Vermont, Maine, and New Hamp- nating Board (HECB). A joint “Educational Telecom-
shire are working with New England Telephone to munications Plan for K-12/Higher Education” was
creat. a Northern Tier Network that would use fiber completed in October 1988, and a “Report to the
cptics and satellite capabilities to allow the States to Legislature on Linking for Leaming: K-12 Educational
share programming. Telecommunications Plan™ was presented to the legis-

lature in January 1989. The Department of Community
Development (D(C'D)/Department of Information Serv-

Virginia ices (DIS) has produced a report on statewide video
State planning—The Division of Educational Technol- telecommunicadons needs and resources, and SEA.
ogy in the Department of Information Tecnnology HECB, and DCD/DIS are cooperating on a Statewide
coordinates all educational telecommunications. SEA Telecommurications Network Plan.
is developing a 5-year plan for educational technology: Other institutions involved ir planning—DIS coordi-
a needs assessment is being vunducted. The Council of nates statewide planning for telecommunications.

Higher Education’s Task Forre on Telecommunica-

tions issued a “Report on Telecommunications™ in Legislation—Legislation in 1987 required SEA and

September 1987. leECB to develop a joint plan for a statewide educa-
. . . ) ] tional telecommunications network by June 1989.
Other institutions involved in planning—Publi< televi- Serarate legislation enacted the Washington Siate
sion stations, Public Telecommunications Council. Video Telecommunications Project requiring DCD to
Current State/local efforts: conduct a neads and resource assessment for a state-
o Fairfax County is involved in several projects. Local \;88; Video tlecommunications system by January
students participated in a teleconference with stu- )
dents in China. The county produces over 100 hours Current State/local efforts:
of live interactive broadcast instructional series, and e The Satellite Telecommunications Educational Pro-
produces science seminars for the SERC Star gramming (STEP) project 1s operated by Education
Schools project. Service District 101 in Spokane. STEP delivers live
¢ The University of Virginia (UVA} operates Teacher instruction via satellite (one-way video, two-way
Link, a local computer bulletin board service that audio) to high school students and teachers in more
links student teachers with their professors and than 100 districts in 8 States.
peers. The system serves 80 teachers and 40 student ® Some schools in the State receive TI-IN pro-
teachers in two districts, and by 1990 will serve all gramming.
studerit teachers in 7 districts. UVA is also a partner ® Some schools in the Siate also receive programming
in the TERC Star Schools project, serving as 1 of 10 from Oklahoma State University’s ASTS.

regional teacher training centers.

e The Varina High School Electronic Classroom is a
cooperative project between SEA and the Henrico ® The proposed K-12 telecommunications system will
County School System. Live courses are transmitted provide every district, the mine educational service

Future/planned activities:
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districts, and SEA with satellite receiving equip-
ment, and will provide funds for student and teacher
programming.

West Virginia

State planning—SEA is conducting a telecommunica-
tions needs assessment and is prepar.ng a technology
survey of teachers and administrators.

Other institutions involved in planning—Superinten-
dent’s Technology Study Group, West Virginia Dis-
tance Leamning Users’ Group, West Virginia Public
Broadcasting Authority, Board of Regents, West Vir-
ginia University.

Currer. State/local efforts:

¢ In the State, 79 schools receive programming via
satellite from a variety of sources including TI-IN,
SERC, and Oklahoma State University.

¢ Two computer networks, WYMEN and WVNET,
serve K-12 schools and higher education.

¢ The State is a member of SEXC.

Wisconsin

State planuing-—The Wisconsin Educational Communi-
cations Board (WECB) coordinates telecom:munica-
tions planning. The Council on Instructional Telecom-
munications, appointed by SEA, has developed policy
recormendations for the State.

Other institutions involved in planmg—SEA, Univer-
sity of Wisconsin has completed a veview of educa-
tional telecommunications needs for the 26 cumpus
system, vocational-technical institutes.

Current State/local efforts:

» The Wisconsin Rural Reading Improvement Project
is a collzborative effort between SEA, Wisconsin
Public Radio and Television Networks, three Coop-
erative Educational Services Units, Viterbo College,
and 18 local districts. Programming and services
(including inservice and computer networking) are
delivered via television. radio, ITFS, and the tele-
phone system.

o WECB operates a statewide educational television
broadcast network and is constructing ITFS systems

for program delivery to campuses of the University
of Wisconsin system, elementary and secondary
schools, and vocational-technical schools.

® The University of Wisconsin operates the Educa-
tional Teleconferencing Network.

¢ The State vocational-technical institutions have an
ITFS network.

¢ The State is a member of SERC.

¢ Some schools in the State receiv programming from
TI-IN.

¢ Some schools in the State also receive programming
fiom Oklahoma State University's ASTS.

Future/planned activities:

¢ WECB is planning to develop a satellite delivery
service for statewidz 2ducational programming that
may also reach other States.

Wyoming

State planning—Govemor’s Telecommunication Divi-
sion. State policy permitting distance learning took
effect last year, and a report to the legislature by the
Education Policy Implementation Committee is due in
December 1989.

Other institutions involved in planning—University of
Wyoming, State agencies, colieges and universities.

Current State/local efforts:

¢ The Governor's Telecommunication Division oper-
ates a statewide computer conferencing network that
uses audiographics to reach eight sites. Plans cail for
the system to be extended to all 23 counties in the
State. The University of Wyoming may use the
system to teach college courses, while various State
agencics may do employee training.

¢ The Intermountain Community Learmning and In-
structional Services, operating out of Utah State
University, uses audiographics to deliver instruction
to high school students and teachers in four schools
in each of Montana, Wyoming, Utah, and Colorado.

¢ Six districts receive programming from TI-IN.

]‘“I‘
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Appendix B
Sample Costs of Transmission Systems

Costs for distance learning transmission systems vary
widely depending on system design and complexity,
range and scope, capacity, large volume p r_hase agree-
ments, and lease v¥. buy options. In general, the declining
costs of electronic components have mac'e telecommuni
cations equipment more affordable. Continued declines in
prices are expected.

Costs can be divided into two basic categones, imtal
costs including transmitting and receiving equipment, and
continuing costs such as programming and operation. Not
all 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 a
completely new transmission system. Schools sharing
existing teaching resources and using local facilities may
have low programming costs, while schools receiving
programming from outside providers will face higher
expenditures. Finally, costs can differ greatly between
those who only receive programming and those who
originate and transmit it. In a satellite system, for
example, 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 any
local per. nnel costs.

The costs described below ar: only sample costs for
basic systems. These costs, therefore, should serve as only
arcugh guide to distance education transmission costs.

Instructional Television Fixcd Service (ITFS)

ITFS 1sarelatively low-cost way of delivening une-way
videc to multiple remote sites.

Transmit Sites

200 ft wansmittng tower el “70,000
transmitter (one for each channel) . $15.000- 20,000
transmitting antenna . . . . $10,000-15.000
miscellaneous electronics .... $10.000

(A rough figure for a transmit site 15 $60.000. not
including the tower)

Receive Sites

receive antenna and tower
(costs are based on the height of
tower needed for reception, higher
towers cost more)

downconverters and electronics .

ITFS voice response system

. $3.000-850,000

.. $350-$3.000
.. $2.500-5.000

Operaung costs for ITFS are minimal compared to
other broadcast technologies. Forexample, the system run
by WHRO in Norfolk, Virgima, consists of one hub
location and seven repeater stations broadcasting four
channels of ITFS. The annual operating cost, including
salaries for personnel and technical support, is $213,000.
The average cost per hour of transmission is $45.!

Satellite

Transmission Costs

A comrplete uplink facility, including studio and all
electronircs, can cost between $500,000 and $1 million.
Some previders have their own faciliiies, while others
lease. Added costs associated with uplink facilities
include operating and personnel costs, and the cost of
getting the signal from the originating site to the uplink.

Transmission time for satellite delivery is based on the
time and capacity desired The cost of satellite transmis-
ston is distance insensitive. Unlike the telephone system,
which charges by the mile, satellites reach anywhere in
their footprint with no higher cost to transmit 2,000 miles
than for 200. Type of saiellite {C- or Ku-band) and time
of day (prime or nonprime time) also affect the cost of
transponder time. Lower rates are frequently available for
those users willing to commit to long-term contracts or
minimum numbers of hours z<r year. C-band time ranges
from under $200 per hour up 1> almost $500. Ku-band
prices aiso start 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 transponder
leased 24 hours per day can cost $170,000 per munth,
while leasing only a portion of the transponder can cost as
httle as $5.200 per month. Most educational users buy
tume on an “occasional use” basis. meaning that they buy
a full ransponder., but for only a certain number of hours
per day

Receive Site Costs

Satellite downlinks cost from $800 to $1%,000 depend-
ing on the type (C or Ku) and features required. Some
factors atfecting cost include: voice, data. and video
capabilities: receive only or send/receive; and local site
requirements including fencing around the dish and
cabling to conuect the dish to the user premises Steerable
dishes. which allow users to aim at many satellites. cost
thice cr four imes as much as fixed dishes, which remain
aimed .t a particular satellite.

C-band receive-only downhnks ... $5.000-$10.000
Ku-band receive-only downlinks . ..... $800-$5,000
C/Ku-band receive-only downlinks .. .. ... $8.000

'Richard Daly. Narrowcast Services Manager, WHRO Notfolk. VA, personal communic ation. Apr 25, 1989

~172-

1 '.'i' 4




E

Appendix B—Sample Costs of Transmission Systems e 173

In some cases, schools can obtain volume discounts
through a State-arranged contract or through ar-
rengements made by programming providers.-

Programming Costs

Subscription rates are another (ongoing) cost associ-
ated with satellite delivery of educanonal services from
multistate providers. For example, an annual subscription
to TI-IN is $5,050, courses cost $240 per student per
semester (with $50 for addidonal students over a set
limit), and staff Jevelopment costs between $2,200 to
$8,000 per yea- sepending on distnct size.

Cable

Basic cable television connections for schools are often
provided free to schools as ; art of the local cable franchise
agreement. A single cable drop, however, often reaches
only one location in a school. Complete internal 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 telepho.ie
(data communication) lines at a cost of $3.8 million.
When completed, the system will deiives 30 cable
television channels to each classroom. The system will
also make four video return channels available, and allow
two-way data transmission for administration and com-
puter networking.?

The initial cost for an interactive cable system Cepends
on how much work is required to add two-way canabili*y
to the system. Additional equipment needed to tring the
signal back upstream will increase osts.

Initial Costs
coaxial ~able installation . . $18.000-$25.000 per mile?

modulators ..., $500-$2.000
demodulators . ........... .. ....... $2.000-$4.000
reverse flow amplifiers . .. .. e $3,500°

(for two-way capabulity)

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
1ncrease as the system ages.

Microwave

Since each site in a point-to-point microwave system 1s
both a transmit and areceive site, 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 2ll electronics. Adding additional channels can cost
almost as much.®

Microwave towers vary widely n cost. Tne 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 longer 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 antennas on a single
tower. Insurance, maintenance, and repairs can average
between 3 and S percent of system cost per year.’

Public Switched Telephone Network (PSTN)

Start-up costs for using PSTN to 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 installation charges can be
very high if many of the school’s classrooms have to be
wired.!® (See the example of the Dallas Independent
School District in the Cable Cost Section.) The telephone
company bears the cost for all equipment outside the
school, including most upgrades, maintenance. and re-
pair, as well as the transmiss10n hardware.

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

2For example, a complete receive site for the Missoun Educational Satelhte Network costs $8,000 which includes duat frequency antenna. recever.
data controller. VCR. color momtor. printer. equipment rack. and speaker phone Maintenance 1s offered for $300 per year

3Diana Radspinner. coordinator of cable communications, Dallas Independent School Distrct. personal communication. Aug 16, 1989,
4Robert Luff, vice president for technology, Jones Intercable. personal communication. August 1989
SRichard Labne, executive director. South Berkshire Education Collaborative. personai commurucation. May 5, 1989

8Jack Beck. WHRO. Norfolk. VA, personal communication, Apr 10. 1989, Karen Kitchen and Will Kitchen. Two-way Interactive Television for
Distance Learning— A Primer (Alexandna, VA Nanonal School Boards Assoctation, May 1988). p 19, Linda Lloyd. “Telccommunicatons and
Distance Learnung Trends in the U S " paper pr- :nted to the American Educauonal Research Association 1988 Annual Mecting. Apr 5-9. 1988, New

Orleans. LA

TNew York Siate Legislaive Commission on Science and Technology. Distance Learming The Sky's the Limit (Albany NY August 1988), p 11

8Kitchen and Kitchen. o). cit.. footnote 6. p. 19.

9Iid.; New York State Legislative Commission on Science and Technology. op. cit., footnote 7. p, 11,
10The Telecommunication Tecknical Advisory Commuttee, **A Report to the Texas Higher Education Coordinating Board.” unpublished document.

November 1788. p. 5.

VE Kent Ellerston. "Report on Distance Learning. A National Effectiveness Survey.” prepared for the Pennsyivama Teleteaching Froject. December

1987.p.9
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which can carry limited (coinpressed) motion video, the
cost is $12.49 per mile per month. Long distance charges
will increase costs significantly.

Distance learning systems requiring simultaneous
communication among multiple sites may need an audio
or data bridge. These bridges can either be purchased
($1,000 to $2,000 per port—each port repres:nts 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 345,

Fiber Optics

The cost of constructing a fiber optic system is
relatively high, but is expecied to decrease rapidly as
electronics and cable costs decline. The cost of fiber
cabling is widely expe :ted to fall below that of coaxial or
copper cabling by the early 1990s.12 The cost to cor nect
an individual household c- 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
1> steadily decining,'* and the cost of fiber optic
technology should continue to drop as economies of scale
are realized.!’

analog transmitters and ceceivers ........ $12,000
repeaters (spacing varics) . .............. $24,000
lasermodulators ................... $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 C ooperative
10-year lease with a national telephone company
10-year renewal period option
70-mile ns:work
$28/mile/month lease rate includes all maintenance
2 dark (unused) fibers
Schools own terminal equipment
Prohihited from T-1 and bypass use

Pottowattomie County, Okiahoma
S-year lease with the local telephone company and
renewal periods of 5 years thereafter based on

maintenance expense and rate of retum regulation
18-mile network
$70/mile/month including most maintenan e
2 dark fibers
Schools own terminal equipment
Prohibited from T-1 and bypass use

Girard, Kansas
15-year lease with local teiephone company with
15-yea: 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 « »mplete)
$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 long distance carrier
134-mile network
$8.955 per mile including some maintenance
2 dark fibers
Schools own tzrminal e quipment
Prohibited from bypass use

Computer-Based Applications

Compared to other technologies used for distance
learning, computer-based systems can have relatively low
start-up costs

personal computers ............... $1,200-$5.000
modems ................ .... ...... ... $300
graphics tablets . ............ ... .......... $400
SCANMEIS ........... ...ovvvnr v eennn. $1,500
printers ............. . . . $300-2000
software for communication/

audiographics ..... ...... C e $0-3,500

Total costs per site are under $19.000.

12U.5. Depanment of Commerce, National Telecommunications and Information Administratioa, NT/A Telecom 2000 (Washington. DC U S,

Governunent Printing Office, October 1988). p. 76

3Robert M. Pepper, Through the Looking Glass* Integrated Broadband Networks. Regulatory Policy ard Insntutional Change (Washington DC-

Federa: Communications Commission, November 1988). p. 8

1National Telecommunications and In‘ormation Administration. 0p. cit.. footnote 12, p- 220

15"In a report on fiber deployment released in January of 1988, the Federal Communications Commission noted that a 50 percent decrease in the cost
of electronics i, typical, and that fiber itself has declined in price by approxaaately 50 percent over the past six or seven vears.” Andrew C Barrett, "The
Potential ¢° Fiber Optics 0 the Home: A Regulator's Perspecuve.Public Unlines Formighily, Jan 19. 1989, p 15

16Kitc!en and Kitchen, op. cit.. footnote 6. pp. 20-21

1"The following evamples were provided by Denrus Pellant, executive vice president, Tele-Systems Associates Inc . Bloomington, MN
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Transmission cost 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 time the building 1s constructed is less expensive.
public telephone system. (See the cost section on FSTN). Installaton charges will depend on the ar angements
The cosis of wiring all classrooms “vith data connections made with the service provider (the telephone company,

(tclgphone jacks} can be high, especially f_or schools cable, or other independent contractor).
having to wire existing classrooms. Packet radio modems

18A device has been developed using packet radio technology. which essentially functions as a wireless/radio modem allowing computers in any pan
of the school building to access outside phone lines with out betng physiclly connected to them. Tne modem at each compuler wirelessly communicates
with another radio modeu, that 1s connected physically to oz of the school’s telephone jacks. thus allowu.g communication anywhere in the school
buwlding without the necessity »f expensive wiring. Each unit (two are required. ju it as with traditional modems) may cost $600
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Appendix C
Glossary

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

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

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

Analog communication: A commurication format in
which information is transmitted oy modulating a
continu- us signal, such as 1 radio wave. See also
Digital communication.

Asyncironous communicaticn: Two-way comimu-
nication in which therc is a time delay between when
a message is sert and when it is received. Examples
include =lectronic mail and voice mail systems.

Audio bridges: Electronic devices that connect and
control muitiple telephone line.. for audic and data
applications, allowing many caller; to be connected as
a group simultaneously. Used {or audinconferencing.

Audioconferencing: An electrozic meeting in which
participints in different locations use telephones to
commu dicate simultanecasiy with each other.

Audiographics: An advanced computer application in
wkh.ch 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 locations to work on the
same application simultaneously.

Bandwidth: The width of frequencies required to trans-
mit a communications signal without undue distortion.
The more information a signal contains, the more
bandwidth 1t will need to be transmitted. Television
signals, for exaniple, require a bandwidth of 3 million
hertz (cycles per second), while telephone conversation
needs only 3,000 hertz.

Bit (BInary digiT): the smallest umt of information a
compul. r can use. A bit is representedasa*0" ora*1"
(also ““on™ or “‘off"). A group of 8 buts 1s called a byte.
Bits are often used to measure the speed of digital
transmission systems.

Bell Operating Companies (BOCs): As a result of the
divestiture of AT&T in 1984, the original Bell tele-
phone systein was divided into 22 local Bell Operating
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Companies that now provide local telephone service
across most of the couatry These companies are
controlled by the seven **Baby Bells," the Regional Bell
Operating Companics (RBOCs).

Bulletin board service (BBS): A computer service that
allows 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 (tillion cycles per second) uplink
and 4 GHz downlink. These frequencies are also used
for terrestrial microwave transmission.

Coaxial cable: Shielded wire cable that connects commu-
nications components together. It 1s commonly used in
cable ielevision systems because of is ability 0 carry
multiple videc (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 transmission, and convert
them back again on reaching their destination.

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

Compressed video: A video signal requiring less infor-
mation to transmit than broadcast quality or full-
motion video. Digital technology is used to encode and
compress the signal. Picture quality is generally not as
good as full-motion; quick movements often 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 otner
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 bats (*1s™ ang “0s"™")
of information (see Bit). Codecs are used to convert
traditional analog signals to digital format ard back
again. Digital technology also allows communications
signals to be comp.essed for mor. efficient transmis-
sion.

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

Direct broadcast satellites (DBS): 3atellites that operate
inthe 12.2 to 12.7 GHz frequency band. These satellites
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are designed to broadcast programming directly to
small (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 & satellite. Often referred to as a dish,
terminal. Earth stattion TVRO (television receive
only).

Downstream: The direction a signal travels as 1t moves
from the transmitting (origination) site to the receiving
sites.

Electronic blackboard: A computer application tha.
allows graphics to be shared among many computers
simultaneously. Each user can see and annotate the
graphics as needed. The results will be visible to all
users.

Facsimile machine (fax): A telecopying devicc that
electronically transmits wntten or graphic matenal
over telephone lines to produce a “hard copy” 2. a
remote location.

FCC: Federal Communications Commissiot:.

Fiber optics: Hair th.n. flexible glass rods that use light
signals to tranemit audio. video. and data signals.
Signals can be sent 1n either analog or digital format.
Fiber optic cable has much higher capacity than
traditional copper or coaxial cable. and is not as subject
10 interference and noise.

Footprint: The area on tne Earth's surface to which a
satellite can transmit. L “erent satellites cover ¢iffer-
ent areas and have difterent footprints. Satellite foot-
pr ats generally . over all the continental United States
(full conus) or only half of it (half conus ¢ overage).

Freeze frame: One method of transmitting sull images
over standard telephone lines A <ingle image 15
transmit.2d every 8 to 30 seconds. Also referred to as
slow scan.

Frequency: The number of times per second an electre
magnetic wave complctes a complete cycle. A single
hertz (Hz) is equivalent to one cycle per second.

Full-motion video: A standard vid:c signal that can be
transmitted by a variety of means including television
broadcast. microwave. fiber optics, and satellite Full-
motion video traditionally requires 6 MH, 1n analog
format and 45 Mbps when encoded digitally.

Gbps: Giga (billion) bits per second. See Bit,
GHz: One billion hertz (cycles per second). See Fre-
quency.

Graphics tablet: A computer device resembling a normal
pad of paper thai users draw or write on. The graphics
tablet converts hand-drawn images into diginal infor-
mation that can be used and displayed by a computer.

Headend: In a cable television system. the headend is the
central transmission office from which programming is

distnibuted to subscnibers.

High definition television (HDT V): An advanced televi-
ston system that produces video images as clear as
high-quality photography HDTYV 1s still expenimental
in the United States.

Instrur tional Television Fixed Service (ITFS): A band
of microwave frequencies set aside by FCC exclusively
for the transmission of educational programming.
Allows 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 rideo signals over the same line
simultaneously. Narrowband services now 1n 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
4 public ISDN are expected to offer full-motion video
services as well.

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

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

XHz: Kilohertz; thousard cycles per second See Fre-
quency.

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

Light emitting diodes (LEDs): Used as transmitters 1n
some fiber optic systems. They transmit digital bits as
pulses of hight along a [ibex optic strand.

Lim .ed-motion video: See C or~.pressed video.
Mbps: Mega (million) t'ts per second. See Bit.

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

Microwave: High-frequency radio waves used for point-
to-point 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 inte analog format for
©INSMIssSIoN.

Modification of Final Judgment (MFJ): The 1984
agreement that brought abow the d:vestiture of AT& T,
and limited the Bell Operating Companies’ involve-
ment 1n manufactunng and designing equipment. as
well as their ability to provide long distance and
informaiion services.

Modulation: The process of encoding audio or videc
signals onto a radio wave (camer frequency) for
ransmission,
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Multiplexer: A device that combines multiple signals for
simultaneous transmissior over a single channel.

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

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

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

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

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

Signaling System 7 1887): A recent development in
control systems iot 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. always pointed
at the same satellite, unless 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 transmission speed of 1.544 Mbps.

‘feleconferencing: A general term for any conferencing
system using telecommunications anks to connect
remote sites. There are many type:, of teleconferencing
including: videoconferencing. computer conferencing,
and audioconferencing.

Television receive only (TVRO): Satelite dishes conly
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 signat. and
sends 1t back to Earth. Satellites are usually equipped
with 12 to 24 transponders.

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 tele 1on systems.

Vertical blanking interval (VBI): The nnused lines 1n a
standard television signal. The V31 appears as a black
hand at the top or bottom of 1 television picture. Often
used for closed captioning.

Very small aperture terminals (VSATSs): Satellite
receive dishes. approximately 1.8 to 2.4 meters in
diameter. that are capable of sending and receiving
voice. data, and/or vidz> <ignals.

Vid2ophone: A telephune combined with a video s-reen,
allowing callers to see each other as they speak.




Appendix D
Contractor Reports

Cop.cs of contractor reports done for this project are available through the U S, Department of Commerce, National
Technical Information Service (NTIS), Springfield, VA 22161, (703) 487-44650.

1.
2.
3.

4.

Bruce O. Barke., Texas Tech Umversity, “Distance Learning Case Studies.”

Richard E. Clark, University of Southern Calitornia, “Evaliating Distance Learning Technology ~

Christopher Dede, Umversity of Houston—Clear Lake, “The Evolution of Disiance Leaming: Technolegy-
Mediated Interactive Learriing.”

Donald C. Holznagel and Thomas Olson, The Northwest Regional Educational Laboratory, A Study of Distance
Education Policies in State Education Agencies.”

. Michael G. Moore, Pennsylvania State Umiversity, “Effects of Distance Learning: A Summary of the Literature.”
. Jason Otler, University of Alaska Southeast, Educational Technology Program, ‘‘Distance Education and the

Transformation of Schooling: Living and Learning in the Information Age.”

. Lloyd O. Otterman and Pamela S Pease, T1-IN Network, “The Role of Private Business in Distance Learning: The

Educational Partmership.”
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Changing Telecommunicatioris Technology and
Policy Workshop,* Feb. 16, 1989

Dale Hatfield, Workshop Chair
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Federal Workshop, March 1, 1989
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U.S. Department of Commerce
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Office of Technology Assessment

The Office of Technology Assessment (OTA) was created in 1972 as an
analytical arin of Congress. OTA’s basic function is to help legislative policy-
makers anticipate and plan for the consequences of technological changes and
to examine the many ways, expected and unexpected, in which technology
affects people’s lives. The assessment of technology calls for exploration of
the physical, biological, economic, social, and political impacts that can result
from applications of scientific knowledge. OTA provides Congress with in-
dependent and timely information about the potential effects—both benefi-
cial and harmful—of technological applications.

Requests for studies are made hv chairmen of standing committees of the
House of Representatives or Senate; by the Technology Assessment Board,
the governing body of OTA; or by the Director of OTA in consultation with
the Board.

The Technology Assessment Board is composed of six members of tue
House, six members of the Senate, and the OTA Director, who 1s a non-
voting member.

OTA has studies under way in nine program areas: energy and materi-
als; industry, technology, and employment; international security and com-
merce; biological applications; food and renewable resources; health:
communication and information technologies; oceans and environment; anc
science, education, and transportation.
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