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Foreword

Many of the technologies discussed in Instructional Telecommunications: A Resource
and Planning Guide are familiar to us all—telephones, computers, television sets,
videocassette recorders, and even radios. We use these electronic devices so often that
we take them for granted. However, their applications in schools are not as well known
or understood. There are also newer, more sophisticated forms of technology being used
today in education—satellites, microwave television, and fiber optics systems, to name
just a few—that many educators know little about.

This guide will explain how these telecommunications technologies operate. It will
also explore the possibilities they hold for the future of education in Wisconsin, and detail
how school districts can plan to incorporate them into their curricula.

The technologies used in instructional telecommunications can open up new worlds of
discovery for students, help them master the tools of the Information Age, and give all
Wisconsin residents access to the widest possibie range of educational experiences. They
also offer new freedom for students. Instruction can now be delivered virtually any-
where, so learners are no longer bound geographically to the types of educational
opportunities they receive. Instructional telecommunications can alse give students
independence by providing new teaching methods that place a greater emphasis on the
student being an active participant in the overall process of education.

Exposure to these new technologies can help students gain a mastery of them that
could help them succeed in work and other endeavors outside of school. We are now
living in the Information Age. Knowing how to access the huge amounts of information
available today, and how to use it to accomplish virtually any task, is a new form of power
in modern society. The people who have this information power are the ones who will
have the best chance to be successful in life.

The various forms of instructional telecommunications can even foster understanding
among the nations of the world. Students in Wisconsin today are collaborating, via
computer, with their cornterparts in many other countries. These exchanges give
students on either side of the computer screen insights into people with different
cultures and backgrounds. Such direct communication could help to forge a new global
understanding and a better futuve for us all. Thiskind of new learning opportunity also
brings home with startling clarity how technology has made our world seem much
smaller than ever before.

The technologies used in instructional telecommunications are new and powerful
tools for teaching, so far-reaching, in fact, that they may create some changes in the
process of education itself. These new technologies will not, however, change the fact
that dedicated, enthusiastic educators are the most important factor in teaching our
students. Technology is only a means to helping students and educators achieve their
common goal, which is to acquire the skills and knowledge that can lead students to a
better future.

John T. Benson
State Superintenndent of Public Instruction




Preface

Education is being transformed, along with the rest of society, by the dawriing of the
Information Age. Today, as aever before, society is experiencing explosive growth in the
availability and variety of information resources, an ever-increasing need for informa-
tion and lifelor.g learning skills, and the continued and accelerated development of new
technologies. These factors have all combined to provide more opportunities for learn-
ing, as well as new and innovative methods of instruction. These changes have also
expanded the mission of the school library media program, greatly broadening its scope
and transforming the very way such facilities operate.

Satellite, cable and broadcast television, microwave, and fiber optics technologies, as
well as increasingly sophisticated computer systems, are all capable today of transmit-
ting massive amounts of information. Just as impressively this information—whether it
is in the form of voice, data, or video—can be delivered directly to the classroom, library
media center, work site, or even the home.

The people who master these new technologies are the ones who will have access to
this growing information base, and who will be able to use it to enhance their lives in
many ways. The purpose of Insiructional Telecommunications: A Resource and
Planning Guide is to explain how schools and districts can learn to use instructional
telecommunications to foster quality education for their students.

School districts in Wisconsin have relied on modern technology to give students
quality educational opportunities since the 1930s, when radio was first used as a medium
for distance learning. Instructional telecommunications is, basically, the application of
new technologies to accomplish the mission that distance learning fulfilled in the past.
Telecommunications technologies can help teachers become more efficient and effective
by allowing them to transmit instruction and resources to students no matter where they
are. Instruction is no longer physically isolated in a solitary classroom, library, or media
center.

These technologies can deliver instruction or information to other areas of the school
itself: other school districts, towns, states, or countries; places of employment; and even
to the homes of students and instructors. The type of instruction and resources delivered
by these new technologies includes full-credit courses; specialized skills units and
modules; computer online research and database inquiries; enrichment lesscns; staff,
administrator, and employee development and inservice programs; community educa-
tion; and cultural enrichment programs.

Advancements in telecommunications have also created new opportunities for educa-
tional organizations to increase their effectiveness and scope of operativcn. Emerging
technologies have enabled such groups to create new classroom and inservice instruction
and to facilitate communication among all members of the educational com. unity
through electronic bulletin boards and other means. Technology will also help educa-
tional groups to conduct complex research on nearly any topic through the use of
computerized bibliographic and text databases.
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Instructional Telecommunizations: A Resource and Planning Guide is an introduc-
tion to the concept of instructional telecommunications and to the ways in which these
technologies are changing how schools educate students today. This guide explains new
and emerging technologies as well as those that have been in use for many years. It also
discusses the advariiages and disadvantages of technology in education.

Most importantly, this book is a tool that will enable schools and districts to assess
their instructional telecommunication needs. It shows districts, in a step-by-step
manner, how to plan to meet the needs of their students both now and in the future.
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Introduction

In his 1967 book The Medium is the Massage,
Marshall McLuhan predicted that television and
other mass media would transform the world
into a “global village.” When the Berlin Wall
came down in 1989 and when allied forces made
the first sorties of Operation Desert Storm in
1991, people around the world were able to watch
live from the comfort of their homes. The dra-
matic scenes relayed by satellite gave life to
McLuhan’s contention that: “The new electronic
interdependence recreates the world in the im-
age of a global village.” (McLuhan and Fiore,
196% The fulfillment of his prediction concern-
ing the effects television and ocher mass media
would have on the way people view their world,
and even themselves, can be seen in many ways
today.

In that same book, McLuhan nearly 30 years
ago also wrote: “The medium, or process, of our
time—electric technology—is reshaping and re-
structuring patterns of social interdependence
and every aspect of our personal life . . . . Every-
thing is changing—you, your family, your neigh-
borhood, your education, your job, your govern-
ment, your relation to ‘the others.’ And they're
changing dramatically. Societies have always
been shaped more by the nature of the media by
which men communicate than by the content of
that communication.”

Althoreh advancements in technology may
have outstripped even McLuhan’s imaginative

scenario for the future, his comments are just as
apt now as they were in 1967. Today, an infor-
mation superhighway of global dimensions is
being developed—one that is capable of linking
people around the world more intimately than
television images ever could. This superhigh-
way connecting the world electronically is not
only an express lane to the future, but a means
of changing the present and shaping the future
itself.

The path of this electronic highway is paved
not with asphalt or concrete, as are highways
that connect people physically, but with new
forms of telecommunications capable of trans-
porting information between people around the
world. These technologies include telephone
lines, satellite systems, fiber optics, radio and
television transmissions, computers with mo-
dems, fax machines, and cellular phones. They
transport voice messages and conversations,
data, graphics, still or full-motion video, sound,
and electronic mail (e-mail) messages.

Figure 1 is a historical timeline for develop-
ment of communications technologies, beginning
with the advent of telegraphy in 1847. The ever-
quickening pace of technological refinement cau
easily be seen, especially in the many new ad-
vances that occurred in just the brief time span
of 1975 through 1984. Scme forms of telecom-
munications listed for the year 2000 are still
being developed, but most have already become
an accepted part of everyday life in the new,
high tech world of the late 20th century.
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. Figure 1

Telecommunications:
Prospects for the Year 2000
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Source: Warr, Wendy A., and Martyn P. Wilkins. Online 14.2 (Mar. 1990), p. 53.

The telecommunications infrastructure, once
in place, can be used for an unlimited number of
tasks in business, industry, entertainment, and,
most assuredly, in education. The various tech-
nologies that deliver instructional telecommu-
nications extend education beyond the physical
boundaries of a single classroom, school build-
ing, or school district. They can also open up a
world of new educational opportunities for stu-
dents and instructors alike.

Education Superhighway

An important segment of the information
superhighway is the education superhighway.
This new path for education can directly link
students and instructors to other schools in the

same district, or even to schools in other states
or countries. The development of instructional
telecommunications has meant that instruction
or instructional resources can now be delivered
almost anywhere. It no longer matters if a
student or teacher is in a small, rural district or
a large, metropolitan system. Everyone today
can have access to needed information or in-
struction by t2Xking advantage of new technolo-
gies.

Here are examples of how the technologies of
inctructional telecommunications are being
used today in Wisconsin to bring new learning
opportunities to students. These technologies
are so powerful, they are even changing the
way students are being educated.

e Sixth-grade students at North Middle School
in Menomonee Falls use Internet, the global
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computer network, to travel the information
superhighway all the way to Indonesia, Austra-
lia, Iceland, Denmark, or Kuwait. Students use
computers with modems (a device that trans-
fers compuler communications over the tele-
phone) to exchange letters with pen pals in
those far-off countries. One class in 1994 even
collaborated with about 60 other schools around
the world to write a story involving dinosaurs
and scientists. It was titled “Project Dincbones.”
(Schumacher, 1994)

e For nearly 20 years Project CIRCUIT (Cur-
riculum Improvement Resulting from the Cre-
ative Utilization of Instructional Two-way Tele-
vision) has helped eight Trempealeau County
school districts expand their curriculum and
resources. Project CIRCUIT uses coaxial cable
and microwave technology to provide quality
educational opportunities that the school dis-
tricts, individually, might not have been able to
offer students. Courses have included foreign
languages, blueprint reading, and work with
advanced computers. The districts involved are
Arcadia, Alma Center-Humbird-Merrillan,
Blair-Taylor, Eleva-Strum, Galesville-Ettrick-
Trempealeau, Independence, Osseo-Fairchild,
and Whitehall.

e West Salem Middle School students in 1994
were enrolled .in The World School for Adven-
ture Learning. Students accessed Internet to
communicate with polar explorer and educator
Will Steger. Steger, who with a team of interna-
tional explorers was preparing for a 1995 expe-
dition to the North Pole, used the computer
system to help educate students around the
world about the Arctic. Students had access to
information Steger provided daily. They could
also ask questions and establish a dialogue on
the subject with this explorer.

e High school students in small, rural commu-
nities in northern Wisconsin learn calculus from
a professor in Stillwater, Oklahoma, and Japa-
nese from a school teacher in Lincoln, Nebras-
ka, through a course delivered by satellite. In
addition, high school students in large urban
schools in the eastern part of Wisconsin can
learn Japanese from a teacher in the next school
district via television. Or they can compose and
publish essays, poetry, and short stories in col-
laboration with students from other urban
schools on the east and west coasts. This collab-
oration is made possible by computers that en-
able students to communicate over those long
distances.

e Students in the Belleville district use video-
tapes, speaker phones, electronic mail, and com-
puter software to exchange information, school
projects, and let’ers with their counterparts in
a small school in Finland. Students in German
and computer science at Waupaca High School
use e-mail to work on collaborative projects
with a sister school in Germany.

A complete listing of such activities would be
a very long one because most school districts in
the state have already adopted some form of
instructional telecommunications. Wisconsin
is only part of a greater movement nationally
and globally toward the expanded use of in-
structional telecommunications. Here are some
examples of what other states are daing.
e Montana’s Big Sky Telegraph System, found-
ed in 1988, originally linked the state’s 114 one-
room schools with each other and with Western
Montana College in Dillon. Now this system
has expanded to provide business, professional,
and cultural groups throughout the Rocky
Mountain states access to people and informa-
tion locally and globally. (Brenden, 1991)
e The National Native American Teleteaching
Network consists of more than 1,300 college
students and 200 teachers at five tribal-run
community colleges in five midwestern and
western states. This telephone and computer-
based audiographics network provides instruc-
tional programming to small, rural, and rela-
tively isolated colleges and K-12 school districts
in the five states. (Lorenc, 1990)
e Administrators, faculty, and elementary, sec-
ondary, and college students in Indiana use
computers to access the Electronic School Dis-
trict (ESD). ESD is a menu-driven system cov-
ering administrative, general classroom, math,
science, humanities, and student services infor-
mation. Individuals can research topics such as
Indiana University admission policies, health,
Indiana grology, and weather. They can also
call up lesson plans, take part in discussions, or
send and receive electronic mail. (Council of
Wisconsin Likrarians, 1991)
e Students in five Michigan inner-city schools
receive satellite-based programs designed to
stimulate interest in science and math. Tele-
communications technology enables students
and teachers to interact with master teachers
and minority role models assembled in the stu-
dio where the programs o1 ginate. This satel-
lite instruction is reinforced by hundreds of
mentors recruited from local corporations, or-
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ganized labor, and professional societies, who
relate classroom activities to everyday career
experiences. (Education Compusier News, 1990,
p. 3)

As can be seen from these examples, the
technologies of instructional telecommunica-
tions today are giving teachers and stiadents
access to a new world of previously unavailable
learning opportunities. In general terms, they
include access to
e quality educational experiences regardless
of the size of the school or its gecgraphic loca-
tion;
® quality educational experiences not other-
wise available to students of racial, cultural, or
linguistic mi-orities because of social, political,
economic, or geographic variables;
¢ subject matter, content experts, public offi-
cials, and career models not available in the
local community;
¢ instructional resources from virtually any-
where in the world;

o techniques and facilities to rapidly share
ideas, information, and data;

¢ advanced placement (AP) or “teca prep”
courses offered by university or vocational and
technical campuses throughout the state;

@ teachers and students in other schoels who
can provide an understanding of other cultures;
® businesses, industries, and community orga-
nizations that can create learning partnerships
with local teachers and students;

o staff development programs and continuing
education courses that can meet the particular
needs of participants; and

e electronic bulletin board systems (bbs) and
electronic mail (e-mail) systems that facilitate
collaborative and cooperative learning among
students, teachers, scientists, and others.

Because of the tremendous impact of these
technological advances on society today, educa-
tional needs have changed and will continue to
change drastically. The skills and competencies
deemed essential for success in life are also
evolving, as are the way many things are done.

Schools in the future will continue to play a
major role in educating students and communi-
ties. Indeed, the telecommunications technolo-
gies being developed will enable them to create
more productive learning environments and
teach more students than ever before.

Gaining Access

Access to these new educational experiences
is no longer dependent on the physical proximi-

ty of the school district to those resources. Ac-
cess is dependent upon increasingly affordable
technologies that are available in most, if not
all, school districts in Wisconsin.

The basic premise of this guide is that tech-
nology is a path to the future for schools and
students. It stresses that the most cost-effec-
tive and instructionally efficient way to adopt
instructional telecommunications js to first es-
tablish clear instructional goals, and to then
match technology to those goals.

This guide will help teachers, administra-
tors, curriculum directors, and educational
planners in local school districts and coopera-
tive educational service agencies (CESAs) by
# providing definitions and origins of instruc-
tional telecommunications and distance learn-
ing;
¢ jllustrating how technologies are used in
classrooms in Wisconsin and other areas;
¢ examining and explaining these technolo-
gies; and
¢ presenting a strategic planning model for
assessing instructional needs and matching
those needs with instructional telecommunica-
tions technologies in the classroom.
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Definitions and Origins

Definition of Instructional
Telecommunications

The Greek word tele, which means “far off,” is
one of the root words of telecommunications.
Thus telecommunications technologies are those
that communicate “at a distance,” and instruc-
tional telecommunications is the use of electron-
ic technologies to conduct distance learning. The
various telecommunications technologies can
transmit voice, video, and data, or any combina-
tion of those forms of infermation, to communi-
cate with and teach skills to students in geo-
graphically separated locations.

Instructional telecommunications technolo-
gies make possible the delivery of telecourses,
live interactive television, research of far-off
databases, exchanges of information, and audio,
video, and computer conferencin;. All thesz
examples of instructional telecommunications
use electronic technology, provide for interac-
tion, and link students with their instructors,
an information base, or both. Print correspon-
dence courses are not classified as instructional
telecommunications unless they incorporate an
electronic technology component.

Figure 2 illustrates how several common tele-
communications technologies are used to relay
instruction. Satellites send television signals to
dishes located on the ground. Those signals can
then be broadcast to a class, rebroadcast on
another technology such as Instructional Tele-
vision Fixed Service (ITFS), or videotaped for
delivery to schools at a later date. These tech-

nologies are ofien used together to deliver in-

struction.

Technology-assisted instruction can take
many forms. They include the following:
e complete credit courses,
e specialized units and modules,
e online computer research and database in-
quiries,
e enrichment lessons that can be added to the
existing curriculum,
e staff, administrator, or employee develop-
ment and inservice programs, and '
e comniunity education and cultural enrich-
ment programs.

Distance Learning

Distance learning is a category of education
carried out through the use of instructional tele-
communications. Distance learning can be de-
fined many ways, but each definition contains
the components of distance, technology (or some
medium), content, teachers, and students. Dis-
tance learning is sometimes referred to as dis-
tance education or distance teaching. The three
terms are basically interchangeable, although
each one can underscore philosophical differenc-
es on the subject. In this guide the author will
generally use the term distance learning except
in direct quotes from source material when dis-
tance education or distance teaching is men-
tioned.

As the U.S. Office of Technology Assessment
points out in Linking for Learning: A New
Course for Education (1989), distance learning
in elementary and secondary schools has in-
creased dramatically in the last few years. In
the mid-1980s few states were active in this
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. Figure 2
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field, and as recently as 1987 only ten states
promoted distance learning. One year later, two
thirds of the states reported involvement, and
by 1989 virtually every state was engaged or
interested in distance learning.

Early definitions of distance learning came
from traditional education models. These mod-
els assumed that the teacher’s role was to in-
struct and the student’s role was to learn. The
traditional teaching model involved a curricu-
lum that defined the scope ot the class subject
matter and ordered the sequence in which con-
tent was delivered to the student during the
course of study. Students had to accomplish a
scries of specified goals and objectives in order
to master a clearly defined and carefully orga-
nized set of competencies. (Wilson, 1986, p. 10)

Content was embedded in the instructor’s
lectures, textbooks, and other printed material
such as assigned reading, exercise sheets, and
workbooks. To expand the basic course content,
the student needed access to additional books
and materials that could be obtained locally or
through interlibrary loan. After World War 11

the advent of audiovisual materials increased
the types of content available to both instructors
and students. However, print-based material
was still the dominant medium, and the tradi-
tional teacher-student relationship was still the
primary component in the learning model.

Instructional telecommunications inciudes
all of these coraponents, while being able to add
new parts to the education model that were
previously impossible. By no mea s do telecom-
munications wechnologies replace .ae basic in-
structor-student relationship in the traditional
education model. But they do relcase the rela-
tionship from one that is place-bound by provid-
ing the student access to instruction and re-
sources from other locations in electronic print,
audio, and video formats. These technologies
link students and teachers directly with outside
sources of teaching and information. This fos-
ters a new relationship between student and
teacher in which the teacher may not play a
direct role in the transfer nf information to the
student. Instead, the teacher can become a
coach, a mentor, or a guide.




Early Distance
Learning Models

Distance learning has its roots in the print-
based correspondence education movement.
Anna Eloit Ticknor, a New England educator,
used U.S. mail service to reach homebound wom-
en who could not participate in traditional
schooling. Ticknor founded the Society to En-
courage Studies at Home in 1873. William Harp-
er, the first president of the University of Chica-
go, in the late 1870s began the first
university-level correspondence teaching depart-
ment. He is often referred to as the “father of
correspondence teaching.” (Barron, 1989, p. 28)

The United States, the former Soviet Union,
Germany, India, Canada, France, Australia, and
New Zealand all offered print-based university
extension services for part-time, off-campus stu-
dents long before adapting electronic technology
to deliver distance learning. (Bates, 1984, p. 3)
The event that marked the transformation from
correspendence 2ducation to distance learning,
however, was the establishment of the Open
University in Great Britain in 1969. (Garrison,
1989, p. 1)

The Open University is based on a combina-
tion of broadcast technology (television and ra-
dio) and specially written textbooks supported
by a system of part-time tutors and counselors.
In just 13 years the university grew from 25,000
students to more than 100,000, expanded course
offerings from four to more than 150, and in-
creased its television transmission time from
about four hours to more than 35 hours a week.
(Bates, 1984)

Early definitions of distance learning reflect-
ed its print-based origins, in which the primary
component of distance learning was the interac-
tion between teachers and students over some
medium. But these early definitions also em-
phasized the quality of learner independence—
an independence from place and time constraints
as well as a greater freedom for students to
choose what they wanted to learn.

Michael Moore, director of the American Cen-
ter for the Study of Distance Education at Penn-
sylvania State University, wrote his doctoral
dissertation on distance learning at the Univer-
sity of Wisconsin (UW) Madison. He sinphasizes
the teacher’s role when he defines distance learn-
ing as “. .. the family of instructional methods
in which the teaching behaviors are executed
apart from the learning bel.aviors, including

those (behaviers) that in a continuous situation
would be preferred in the learner’s presence, so
that communication between the teacher and
the learner must be facilitated by print, elec-
tronic, mechanical, or other devices.” (Muore,
1973, p. 64)

Cl arles A. ¥ "edemeyer, a retired professor of
the UW-Madison School of Education, empha-
sizes the student’s role when he defines dis-
tance learning in terms of “independent study”
that “. .. consists of various forms of teaching-
learning arrangements in which teachers and
learners carry out their essential tasks and
responsibilities apart from one another, com-
municating in a variety of ways, for the purpos-
es of freeing internal learners from inappropri-
ate class pacing or patterns or providing external
learners opportunity to continue learning iun
their own e¢nvironments, and developing in all
learners the capacity to carry on self-directed
learning . ...” (Wedemeyer, 1977)

In later works Moore and Wedemeyer both
emphasize the role of learner “independence” in
the distance learning model. Distance learning
by its very nature embodies a “learner-centered
educational universe.” In this “universe,” the
role of the teacher and the learning institution
is to provide students with a rich variety of
materials. These resources give learners the
opportunity to learn and experience what is
important for them at a particular time, as well
as the chance to exercise choice and responsibil-
ity in making educational decisions. (Moore,
1988) And much “. .. as a child-centered teach-
er provides a rich environment of learning ma-
terials, and responds to the self-directed learn-
ing of the individual pupil in the classroom, the
education institution now has the technical pow-
er to respond to each individual learner as, in
his [or her] interaction with his [or her] envi-
ronment, he [or she] identifies learning needs
and makes them known, and enters into pro-
grams of independent studies.” (Moore, 1988)

Borje Holmberg, who once taught at UW-
Madison, is a professor of Open Learning at
Fern University in Hagen, Germany, and spe-
cializes in the methodology of distance learning.
He prefers to emphasize the role of the deliver-
ing organization when he defines distance leara--
ing as “ ..the various forms of study at wll
levels which are not under the continuous, im-
mediate supervision of tutors present with their
students in lecture rooms or on the same pre-
mises, but which, nevertheless, benefit from the




planning, guidance, and tuition of a tutvrial
organization.” (Holmberg, 1977, p. 9)

More recent definitions still emphasize the
relationship between the teacher and student
as the primary instructional mode. D.R. Garri-
son, associate professor and Director of Dis-
tance Education at the University of Calgary
states that to be comprehensive, distance learn-
ing must include all legitimate edu:ational ac-
tivities between a teacher and a student who
are physically separated. In emphnasizing the
role of communication between the teacher and
student, Garrison identifies three criteria for
defining distance learning:

e “distance [education]}implies that the major-
ity of educational communications between
{arrong) teacher and student(s) occurs non-con-
tiguously;

e distance [education] must include two-way
communication between (among) teacher and
student(s) for the purpose of facilitating and
supporting the educational process; (and)

e distance [education] uses technology to me-
diate the necessary two-way communication.”
(Garrison, 1989, p. 11)

However, Virginia A. Ostendorf, an interna-
tional consultant on distance learning, empha-
sizes the role technology plays by defining it as
“...the delivery of live, real-time instruction
to a person or persons who are physically re-
mote or located at a distance . ..."” (Ostendorf,
1989,p. 1)

This definition comes closest to the one pre-
ferred and used in this guide. It emphasizes
“the delivery” of instruction rather than the
relationship among the instructor, the student,
and the content. This definition does not bind
the learning process to instructor and student
interaction. This definition implies, instead,
that the primary component in distance learn-
ing is the relationship of the learner to the
instructional material. This material may re-
side in a database or online repository or may be
instruction delivered by a teacher—all of which
is physically distanced from the learner. The
material may be located in another public school,
a major university, or informal learning institu-
tions such as museums and public libraries.
This delivery of instruction provides expanded
services to the learner, while also creating new
relationships between institutions and their us-
ers.

In this definition the use of technology to
deliver instruction, in effect, creates a class-

15

room without walls or artificial boundaries ex-
cept those imposed by the learner. This does
not mean that there is no place for the instruc-
tor and the curriculum in the learning process.
Indeed, these are still important components,
especially for elemeniary and secondary stu-
dents. And the systems that link learners with
instructional materials also link learners with
instructors throughout the world. Ostendorf is
saying that what is of primary importance is the
use of technology to link subject matter or con-

~ tent with the instructional needs of the learn-

ers.

Although each distance learning model re-
viewed above emphasizes a different set of fac-
tors, each one ultimately describes a process of
instruction that is qualitatively different from
the traditional classroom ‘nstructional model.
Because distance learning can be learner-cen-
tered and delivered by technology, it can active-
ly engage students to construct their owa knowl-
edge and understanding. It can also create a
learning environment in which teachers can be
less directive toward, and more supportive of,
students and their learning processes.

Why Instructional
Telecommunications?

Two key factors have cumbined in recent
years to make instructional telecorr munications
a major, rapidly growing component of educa-
tion. The first is the current educational re-
structuring movement, which contends that
schools are out of step with the times and that
nothing less than a major restructuring will
make a difference. The second factor is the
explosion in the amount of information avail-
able to teachers and students. Information is
expanding at an unprecedented rate. In order
to keep pace with this growth, there have also
been revolutionary changes in technelogies that
organize, store, and access this information.

The Educational
Restructuring Movement

Calls for restructuring education are not new.
For the last century, reform movements have
swept through this most basic social institution
in repeated attempts to realign education to
reflect the dynamic, ongoing changes taking
place in U.S. society.




The current educational restructuring move-
ment began with the release of A Nation at Risk:
The Imperative For Educational Reform (1983).
Written by the National Commission on Excel-
lence in Education, this report warned that “a
rising tide of mediocrity” in school systems
threatened to erode the foundations of the Unit-
ed States. The U.S. secretary of education com-
missioned the report at atime when government
and industry were looking critically at the na-
tion’s ability to compete in a rapidly changing
global environment.

The commission stated that the basic ingredi-
ents for reforming education are excellence, eq-
uity, and creation of a learning society. Excel-
lence and equity are both essential if students
are to be given the chance to learn and live
according to their aspirations and abilities. They
are also essential to the well-being of a nation
that exists in a greater world of accelerzting
comnetition and change. Excellence in educa-
tion can give people the competitive margin of
knowledge and skills needed today. And equity
of access to educational excellence ensures that
all citizens will be able fo compete in this dy-
namic society to the best of their abilities.

The report also said that to deal with the
current pace of change and competition, educe-
tion must be restructured to create a learning
society. It must be one that affords all members
the opportunity to develop their minds to full
capacity and to continue to learn from early
childhood through adulthood. E.ucational op-
portunities should extend beyond traditional in-
stituticns of learning to homes, work sites, li-
braries, art galleries, museums, science centers,
or any other places in which an individual can
develop and mature. In the commission’s view,
formal schooling for youth is the essential foun-
dation for learning throughout life. Ard provid-
ing lifelong learning opportunities to young peo-
ple and adults alike will ensure that their skills
will not become obsolete.

Within six months of the release of the report,
165 task forces on educational reform had been
established in 50 states and the District of Co-
lumbia. These task forces consisted of parents,
educators, legislators, employers, and other in-
terested citizens. Eventually, more than 100
reports echoed the commission’s concerns about
the condition of education in the United States,
calling attention to the need to restructure
schools because of the dramatic changes occur-
ring in American society in general.

In an attempt to realign the rharacteristics of
school restructuring to reflect current and fu-
ture societal changes that are affecting present
educational structures and practices, Steven
Benjamin {1989) reviewed 209 documents pub-

lished by “educational futurists.” Benjamin,
Coordinator of Curriculum and Instruction for
the Metropolitan School District of Decatur
Townshipin Indianapolis, indiana, compiled the
following “trends” school restructuring should
address. :

® Because knowledge in the future will have a
“short half-life,” students must engage in the
process of learning rather than sit at a desk
listening to a teacher lectu.e.

¢ Because the nature of society in the future
will be technological, overloaded with informa-
tion, interdependent, global, and change-driven,
students and citizens must be able to think crit-
ically, uncover bias and propaganda, reason,
inquire, use the scientific process, remain intel-
lectually fiexible, think about complex systems,
think holistically, think abstractly, be creative,
and view and read critically.

e Because of the increasing rate and complexi-
ty of change in the modern world, in which
knowledge, skills, and values become obsolete
more rapidly, education can no longer be re-
served for only the early years of life.

& Because citizens will live in an environment
in which people will continue to forge complex
social and technological systems, things like gen-
eral processes, general knowledge, and basic
skills will be more important than specialized
knowledge and skills.

e Because of the interdependent nature of the
world, complexities of today's problems require
solutions drawn from knowledge in various fields
in order to foresee other problems that may be
created by shortsighted solutions. Therefore,
learning must be centered around ideas and
problems, not fragmented into discrete subject
areas controlled by a seven-period day. Curricu-
lum must be based on activities and ideas and
organized into transdisciplinary themes.

e Because of cultural, ethnic, and global diver-
sity, personalized learning must be instituted to
preserve differences among people as a source of
creativity and diversity.

e Because of the need for personalized learn-
ing, a collaborative role between teachers and
students must allow students to accept an ac-
tive, partnership role in learning.




Instructional telecommunications can be an
integral part of this restructuring because it
addresses the basic ingredients of these trends.
Instructional technologies provide students and
teachers access to resources and educational
opportunities in any instructional mode. They
aye available to all citizens, regardless of wheth-
er they live in an urban community rich in in-
structional resources, or a small, rural commu-
nity isolated from resource-rich environments.
Instructional telecommunications technologies
extend the classroom experience beyond the
walls of traditional learning institutions. They
can electronically transport a student or teacher
across the county, state, and nation, or even
entirely around the world. These technologies
also bring data, information, and communica-
tion capabilities to the student or teacher wheth-
er they are in school, at home, at a local public or
school library, or at work. The only requirement
is a basic set of increasingly affordable technolo-
gies.

In addition, technology is helping teachers
restructure the classroom’s traditional learning
environment. For instance, production capabil-
ities of computers and video cameras enable
students to be creative in ways not previously
imagined. Computer software makes 1t possible
for students to simulate complex scientific, eco-
nomic, or historical events and to explore their
underlying variables and relationships. Also,
the public nature of computer work in the class-
room can fostev collaboration, discussion, and
reflection amongz students. Here the teacher’s
role is to collabrorate and facilitate individual-
ized and small group instruction.

Information and
Technology Explosion

The second trend spurring the increased use
of instructional telecommunications in the class-
room is the explosive growth in the amount and
availability of information. The nation’s em-
ployment base is changing from one that was
predominantly manufacturing to one that is
more service-oriented, with an increasing num-
ber of information workers. The information
base is expanding at an unprecedented rate,
doubling every two to three years, and signifi-
cant improvements are being made in technolo-
gy for handling this data. People need access to
this information base so they can satisfy their
personal and business needs.
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The rapid growth of information is due to the
use of computers to conduct scientific research
on social and scientific topics and to analyze,
store, and retrieve data or information. Also,
telecommunications technologies that help re-
searchers to instantly share scientific data with
other scientists has speeded the creation of new
information by making more knowledge avail-
able to more people. (Hefzallah, 1990)

There also have been dramatic increases in
the speed with which this information can be
transmitted. Joseph Pelton, a researcher who
studies the effects of telecommunications on so-
ciety, estimates that a person thinks, speaks, or
writes an average of 27,000 words a day. Ifa
person lives to be 70 years old, Pelton calculates
the typical info aation use in the course of an
individual’s lifetime is about 20 billion bits of
information. (The term “bit” is short for binary
digit, the smallest unit of information a comput-
er can process.) Currently satellites, fiber optics
systems, and super-computers are capable of
transmitting 20 billion bits of information in
seven to 20 seconds. And these technologies are
expected to be able to cut that transmission rate
to a second or less by the year 2000.

The dramatic increases in the speed of com-
munications can be understood by considering
Integrated Services Digital Network (ISDN), the
worldwide standard for transmitting speech or
other sound. ISDN uses regular telephone lines
tointegrate voice, video, and data transmissions
into a single digital signal that can be sent over
one line or telecommunications system. In the
near future, ISDN will enable the transfer of
digitized data at the rate of one five-million-
word book in a single second. And that high-
speed communication will have an error rate of
only one bit of information in ten million. At
that rate of transmission a person would have to
be able to read a 15,000-page book in a single
second, while making only 15 errors of recogni-
tion out of 150 million possibilities. (Pelton,
1990)

In teday's society, access to information is a
powerful tool. New technologies, including those
of instructional telecommunications, have
placed large amounts of information power in
the hands of those who know how to operate
them. Consequently, information literacy is a
survival skill, and to function fully, people can-
not be paralyzed by the abundance of informa-
tion resources available. People must become
information literate. They must learn how to




find, evaluate, and process information effec-
tively to solve problems and make decisions—
whether this data resides in a computer, book,
videotape, audiotape, or other storage medium.

The growth of information and evolution of
technologies is having a profound effect on
schools today and will continue to do so in the
future. The technologies that empower the
learner by providing access to unlimited instruc-
tion and content also empower teachers. They
give teachers access to new instructional con-
tent, new experts on content and methodology,
and students they would not otherwise have
been able to reach. These students may be of
diverse cultural, racial, linguistic, and geograph-
ic backgrounds—differences w..at may enhance
many classroom discussions or exercises. Tech-
nology could actually help teachers to reach more
students in a few years than they could in a
lifetime of direct classroom instruction.

A school in the Information Age will be more
interactive. S' adents will become learning part-
ners with other students, teachers, information
resources, and the community. Teachers will
function as coaches and guides as well as lectur-
ers. Teachers and students will use a classroom
computer to access libraries and databases
around the world for facts and information.
Teachers will work regularly with library media
specialists and designers of instructional pro-
grams, both within their schools and in their
communities. This will help ensure that student
projects and explorations are challonging, inter-
esting, and productive learning experiences.
Student progress will be evaluated on a broad
range of indicators, including assessments of
the quality and appropriateness of information
sources they use and the quality and efficiency
of their information searches. (American Li-
brary Association, 1889)

Wisconsin Educational
Restructuring

Educational restructuring is one factor that
has helped bring instructional telecommunica-
tions to prominence in recent years—and Wis-
consin has been active in this movement since
its inception. In response to the report by the
National Commission on Excellence in Educa-
tion, the state legislature increased the number
of Wisconsin Educational Standards from 13 to
20. The intent of the standards is to provide

equal access to educational opportunities for
students throughout the state, as well as a vari-
ety of opportunities for educators to upgrade
their skills to better meet student needs.

Wisconsin’s standards are based on current
educational literature and on research about
effective schools. They identify seven essential
elements that schools must have to meet the
learning needs of all students. (Gomoll, 1988)
They are
e a clear school mission and instructional pro-
gram to carry it out,

e strong instructional leadership,

an vrderly school learning climate,

ample cpportunity for students to learn,
high pupil expectations,

frequent monitoring of pupil progress, and

a high degree of parent and community in-
volvement in the schools.

Each of the 20 standards has a direct rela-
tionship to one or more of the seven elements of
school effectiveness. Instructional telecommu-
nications technologies can directly address sev-
eral standards, including the following:

e & & 0 o0

Standard (b). Each school board shall annual-
ly establish a professional staff development
plan designed to meet the needs of individuals or
curriculum areas in each school.

Standard (1). Each school board shall provide
regular instruction in the basic skill areas as
well as health, physical education, art, and mu-
sic in grades K-8; career exploration and plan-
ning in grades 5-8; and “access” to an education-
al program that includes English, social studies,
mathematics, science, vocational education, for-
eign language, physical education, art, and mu-
sicin grades 9 through 12. “Access” is defined as
an opportunity to study through school district
course offerings, independent study, cooperative
educational service agencies, or cooperative ar-
rangements between school boards and postsec-
ondary institutions.

Standard (m). Each school board shall provide
access to an approved education for employment
program.

Standard (n). Each school board shall develop
a plan for children at risk.

Standard (p). Each school board may grant a
high school diploma to pupils who have complet-
ed a program which includes 13 credits of a basic
core curriculum, plus a minimum of 8.5 addi-

11




tional credits in vocational educaticn, foreign
languages, fine arts, and other courses.

Standard (t). Each school board shall provide
access to an appropriate program for pupilsiden-
tified as gifted and talented. (Wisconsin Depart-
ment of Public Instruction, 1987)

Establishment of these standards miarked
only th7 beginning of Department of Pubiic In-
struction (DPI) involvement in the effort to re-
structure and improve public education. The
DPI, in cooperation with educators and commu-
nity members from around the state, has contin-
ued to work to enhance the quality of public
education in Wisconsin. (Wisconsin Department
of Public Instruction, 1988) A major step came
in 1993 when the DPI issued its report on Wis-
consin Learner Goals, Outcomes & Assessment.
This report was prepared with the help of hun-
dreds of educators and other community mem-
bers from throughout Wisconsin.

The report establishes ten learner goals that
outlire expectations for students. Instructional
telecommunications can be seen as a prime tool
to accomplish several of these goals including
1) building a substantial knowledge base, 2) de-
veloping thinking and communication process-
es, 4) acquiring the capacity and motivation for
lifelong learning, 8) being prepared for produc-
tive work, and 9) respecting cultural diversity
and pluralism.

The DPI also endorsed 17 learner outcomes.
Instructional telecommunications can be seen
as a possible tool for helping to accomplish many,
ifnot all ofthem. The outcomes that would seem
to benefit most from instructional telecommuni-
cations are these:

QOutcome 2. Re.ise a product, performance,
system, and idea in response to relevant infor-
mation.

Outcome 3. Make informed decisions by exam-
ining options and anticipating consequences of
actions.

Outcome 8. Transfer learning from one context
to another.

Outcome 12. Defend a position by combining
information from multiple sources.

Outcome 14. Recognize when a need for specif-
ic information exists and demonstrate the abili-
ty to locate, evaluate, and use the relevant infor-
mation.
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Outcome 15. Conceive of places, times, and
conditions different from one’s own.

Outcome 17. Recognize the influence of diverse
cultural perspectives on human thought and
behavior.

The learner outcomes listed above are those
most closely connected to skills such as gather-
ing information and being able to understand
and compare various sources of data. They also
stress a sense of being connected to the outside
world. The technologies in instructional tele-
communications can help to achieve these learn-
er outcomes and accomplish many other impor-
tant tasks in education.

The DPI today is continuing its work with
students, teachers, admiristrators, school
boards, legislators, and citizens to ensure quali-
ty education in Wisconsin. Working together,
state educators have been able to initiate im-
provements in areas such as curriculum devel-
opment, testing, graduation standards, educa-
tion for employment, helping children at risk,
early childhood education, gifted and talented
education, and special education.

Initiatives in these areas address hallmarks
of excellence and equity. They ensure that com-
ponents considered essential to creating an at-
mosphere in which excellence can prevail are
available to all students throughout the state,
regardless of location.

Wisconsin Distance
Learning Technology

The second factor that has helped bring in-
structional telecommunications to the forefront
of education is the explosion in information and
the accompanying technological improvements
in dealing with this expanded knowledge base.
The Wisconsin Distance Education Technology
Study (1993) pulled together information about
the various projects, technologies, and distance
learning programs that were in place through-
out the state. This study also considered how
the evolution of technology and distance learn-
ing could affect Wisconsin schools in the future.

This study was done under the direction of
the Wisconsin Educaticnal Communications
Board (WECB), with participation by the DPI,
the state board of the Wisconsin Technical Col-
lege System (formerly known as the state’s Vo-
cational, Technical and Adult Educaiion Sys-
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tem), and the University of Wisconsin System.
The study included

e a comprehensive statewide distance learning
needs analysis;

e development of technical alternatives for
meeting the identified needs;

e analysis of, and recommendations for, the
WECB’s statewide television and FM radio sys-
tems;

e recommendations for ongoing development of
a statewide distance learning system; and

o development of modeling tools and informa-
tion databases that can be used in future state-
wide planning.

This study identified distance learning needs
common to most educational institutions in the
state. They are as follows:

e Institutions need to be able to provide an
outreach function to equalize educational oppor-
tunities in currently underserved areas, share
instructional resources, reduce travel time and
costs, and reach students who might not other-
wise have access to equivalent educational op-
portunities.

o Institutions reed access to professional de-
velopment courses, including continuing educa-
tion and training for adults, instructors, and
agency professionals.

e Institutions need access to library databases
and other data networks.

e Institutions need to educate their staff about
the capabilities, benefits, and technologies asso-
ciated with the concept of distance learning, and
need to establish local and state-level planning
groups to share expertise and aid coordination
among regions of the state.

This study also found the need for

e a statewide distance learning plan compati-
ble with regional distance learning systems al-
ready in operation in the state;

& state government assistance tolocal districts,
schools, and agencies concerning funding, grant
applications, distance learning planning re-
sources, and technical expertise;

e state government assistance with vendors,
Request, for Proposal (RFP) creation, evaluation
of RFP responses, and contract negotiations;
and

e establishment of partnerships between edu-
cational institutions and private business and
industry so companies will have access to cduca-
tional coursework and training materials.

Based on these findings, the study recom-
mends that a statewide distance learning net-

work consist of three basic tiers: the overlay
network, regional networks, and local networks.
Each of these systems reguires a different level
of state involvement, as well as an interface
with a distinct category of service providers.

For instance, primary responsibility for the
overlay network would most properly rest with
the state, which would contract with appropri-
ate major service providers to perform this func-
tion. Local networks would generally be the
primary responsibility of individual school dis-
tricts or institutions working in conjunction
with local telephone or cable television compa-
nies. Regional networks would be the responsi-
bility of individual institutions or consortiums.

The state overlay network (see figure 3)
would serve to interconnect multiple regional
networks with voice, video, and data signals.
Both fiber optics and microwave systems can be
used for this part of the network. The 1993
study indicates that it would probably take up
to ten years to fully implement this network,
with the primary routes being among the first
parts of the system to be installed.

. Figure 3

Wisconsin Overiay Distance
Education Network (WODIE)

KEY

e OC-12 Tior 1 Route {12 chonnel)
------- 6-D53 Tier 2 Route {6 channel)
—— 3.D5$3 Yier 3 Route {3 chaanel)

Source: Evans Associates. Wisconsin Distance Education
Technology Study. Madison: Wisconsin Educational Commu.
nications Board, 1993, p. A-1.
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The regional networks envisioned in this
statewide system interconnect geographically
dispersed clusters of users to each other and to
the state overlay network. Fiber optics is the
recommended technology for these regional net-
works. However, microwave and I'TFS technolo-
gies can be used as long as they do not limit the
network’s performance regionally or its ability
to connect to the state overlay network. The
Wisconsin Distance Education Technology Study
point¢ out the importance of coordination of tech-
nology choices and implementation plans at the
state level because of the impact such decisions
will have on regional networks.

Local networks will typically consist of tech-
nologies chosen for their cost and availability in
the local community. Although fiber optics is
identified as the best all-around technology
choice, all other technologies—including satel-
lite, ITF'S, cable and broadcast television, and
FM radio—can reasonably be employed in the
local network. This study, however, stresses the
importance of creating local networks that are
compatible with both the regional and state net-
works.

In addition to the three-tiered network mod-
el, this study recommends the state take the
initiative in developing, adopting, and dissemi-
nating comprehensive technical standards to
which all local and regional networks must con-
form. This should be done to ensure that all
networks are able to interconnect, and that sub-
standard facilities will not be created. The study
discourages networks designed exclusively by
vendors.

The Wisconsin Distance Education Technolo-
gy Study also recommends the state expand the
centralized leasing role it already plays in the
State Telephone System (STS) by including high
capacity leasing for use in local and regional
distance learning networks. The study also sug-
gests the state form a pool of experts to provide
learning institutions with technical assistance,
as well as help in writing grants and proposals
and negotiating contracts. These recommenda-
tions are designed to keep districts from enter-
ing into costly individual contracts and from
creating systems that duplicate those already in
existence.

The importance of this 1993 study is that it
attempts to bring into focus all existing distance
learning projects, technologies, and future pro-
posals and give them a state perspective. It is
recommended that each school district obtain a
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copy of this report from the WECB and review it
carefully. Before being finalized, all district
distance learning planners should consider the
recommendations of this study.
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Introduction

This chapter takes a broad view of the poten-
tial uses and app'ications of technologies in in-
structional telecommunications. It aiso focuses
on how these technologies are employed in edu-
cation in Wisconsin and outlines the types of
instruction they deliver. Among these new edu-
cational opportunities are
e low-enrollment courses,

e options for individualized education,

e sources of integrated learning practices in a
wide range of subject areas,

e the ability to manage learner objectives and
monitor student progress, and

@ access to tools such as databases, electronic
spreadsheets, word processors, and electronic
simulators that help students in'all geographic
locations manage data in a sophisticated man-
ner.

This wide range of instructional opportuni-
ties facilitates student access to information
and enhances the ability to think, make deci-
sions, and solve problems. These opportunities
also give a student a chance to master skills
neede ‘n today’s increasingly technical and so-
phisticated workplace.

The various technologies give teachers ac-
cess to course material, content experts, and
students they might not have had contact with
in the past. New course materials may be inte-
grated with the existing classroom curriculum,;
content experts can collaborate with teachers on
new methods of managing the learning process;
and interaction with students of diverse cultur-
al, racial, linguistic, and geographic back-
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Telecommunications

3 A ,A 3 2 &

o i ’?@' i oy
. .
. ' .
»’é&'«‘w /{4_3, 4

in Wisconsin

grounds can bring uew perspectives to topics
being studied. These materials, content experts,
and students can be delivered to classrooms by
telecommunications technologies whether they
are located nearby, across the state or country,
or even on the other side of the world.

A wide variety of technologies are used in
instructional telecommunications. They include
telephones and telephone lines; radio; broad-
cast, cable, and microwave television; computers
with modems; fiber optics; and satellites.

Telephone lines deliver audio-only instruc-
tion and audiographics, which combines still pic-
tures with sound. They can transmit data,
sound, video, or any combination of these three
forms of information. They can also transmit
data between computers that have modems.

Radio has been a staple of distance learning
in the state since the 1930s and continues to
provide some instruction to students throughout
Wisconsin. Television—whether broadcast, ca-
ble, satellite, or microwave—has delivered in-
struction in Wisconsin since the 1950s. Televi-
sion can transmit audio and video signals, as
well as some data to subscribers at specially
equipped sites. And today television can even be
a two-way, interactive medium, a development
that has opened up many new possibilities for
education.

Computers are important tools in instruc-
tional telecommunications. In the future they
will become even more valuable and versatile as
they evolve into multifunction performance
platforms. With the addition of full-motion
video cards, modems, and television and radio
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transceivers enabling computers to both send
and receive signals, computers of the near fu-
ture will operate in a stand-alone environment.
They will be able to receive signals from a local
television station or another source and show
full-motion or compressed video on their
screens. They will also be capable of receiving
and playing stereo-quality audio on embedded
speakers.

Software exisis that can simultaneously re-
lay the elements of data, video, and audio to one
computer. The software uses one window of the
computer for data and another for video, while
relaying the audio along with the other two
signals. Computers in the future will also be
able to send data, reports, and possibly even
audio messages to nearby radio modems. These
radio modems will pick up the signals and trans-
mit them to telephone lines that will carry them
to their ultimate destination.

Fiber optics is a new form of technology that
utilizes a minute glass tube and laser impulses
to transmit voice, data, and full-motion and
compressed video. Telephone and cable televi-
sion companies are turning to fiber optics as an
alternative to the conventional cable or copper
wire that now carry their transmissions. These
firms have found fiber optics to be superior
because of its immense transmission capacity
and its ability to transmit all types of instruc-
tional modes—voice, data, and full-motion vid-
eo—on one medium,

Satellite dishes in schools today can only
receive signals and not transmit them. This
limits them to one-way forms of instructional
telecommunications. But a new technology
called VSAT (very small aperture terminal),
already used by business, industry, and the
military, can also be adapted for schools. Al-
though smaller than satellite dishes that tradi-
tionally only received signals, a VSAT dish can
transmit voice, data, and compressed video back
to the satellite.

Video compression is a technology that re-
configures a video signal so more channels can
be sent over the same electronic space. Com-
pressed video differs from full-motion video in
that only the changes in meing frames are
captured and transmitted. The reconstituted
image exhibits some motion but, depending on
the capacity of the transmitters and receivers,
the motion may appear somewhat irregular.
The video images will resemble the newsreels of
the 1920s, when cameras were not able to record
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at the speed necessary to project full motion.
This effect occurs in compressed video technolo-
gy because the moving areas of the image are
only approximated.

In the future this technology will enable a
cable television company to squeeze 500 chan-
nels into the same electronic space that now
carries 52. Compression technology is ulso mak-
ing it possible to transmit compressed video on
common telephone wires, and will make it pos-
sible for satellite channels to be simultaneously
divided into two, four, or eight channels.

Overview

The t :communications infrastructure in
tne United States is divided into three parts.
They are as follows:
® the long-haul or intercity segment to carry
telecommunications traffic over long distances:
® the local distribution or metropolitan-area
segment to deliver telecommunications traffic
within a local area and provide connections to
or from the long-haul segments; and
® the on-site segment to receive the telecom-
munications traffic at its final destination. Each
segment of this infrastructure is changing at a
different rate, and some of the components may
be missing at any one of the three parts that
make up the entire telecommunications system.
(Gallagher and Hatfield, 1989)

The long-haul part of the education infra-
structure could include satellites, long distance
point-to-point microwave relay systems, tele-
phone networks, and fiber optics networks. The
local part could be composed of broadcast and
cable television, ITFS (Instructional Television
Fixed Service), low-power television, local tele-
phone exchanges, and metropolitan-area fiber
optics networks.

The on-site segment of the infrastructure
could consist of coaxial cable, fiber optics, and
regular telephone wires to distribute voice, data,
and video signals throughout the building. It
could also include televisions, telephones, com-
puters with modems, facsimile (fax) machines,
audiographics stations, and videocassette re-
corders (VCRs) to turn these signals into usable
instructional material.

Daniel Hatfield is president and Lynne Gal-
lagher a senior consultant for Hatfield Associ-
ates, a telecommunications consulting firm in
Boulder, Colorado. They have identified four
major technological trends that will affect the
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ability of schools to provide instructional tele-
communications opportunities to their staff and
students. They are

e digitization,

e “intelligent” telecommunications networks,
e integration of voice, data, and video or the
same transmission system, and

e fiber optics.

Digitization. The first technological trend is
the move toward total digitization of the entire
telecommunications network. Digitization is
the conversion of voice, data, and video signals
to electronic “bits” identical to those already
created by computer modems. (The term “bit” is
short for binary digit and refers to the smallest
unit of information a computer can process.)
Consequently voice, data, and video will be able
to travel together over the same network in-
stead of as separate audio, video, and data sig-
nals. Digitization also will result in cheaper
transmission costs because more “data streams”
can be sent over the same network at the same
time.

“Intelligent” Telecommunications Net-
works. The second trend in technology is the
greatly increased use of machine-based “intelli-
gence” within telecommunications networks
themselves. Computers today can monitor and
manage networks to greatly increase the speed
at which they operate. This also makes it possi-
ble for national, local, and on-site networks to
be programmed to meet, within limits, the ser-
vice needs of users at any of the three levels in
the telecommunications infrastructure.

For instance, on-site users will be able to
change their internal networks to accommodate
a new computer lab, but would not be able to
reconfigure the local or national parts of the
infrastructure. However, local and on-site net-
works could work together to streamline their
services, and together they could influence the
national part of the telecommunications infra-
structure.

Integration of Voice, Data, and Video. The
third trend is the integration of voice, data, and
video traffic on common transmission systems
that can ultimately deliver them all to the on-
site network. Currently a separate system,
network, or technology is needed to send the
different signals for voice, data, and video. In-
tegrated Services Digital Network (ISDN), the
worldwide standard for digital telephony (trans-

mission of speech or other sounds), is the most
concrete example of this trend. ISDN has two
levels of service, one that accommodates the
two-way transmission of 144,000 bits per sec-
ond and one that accommodates delivery of a
total of 1.5 million bits per second.

The first level of ISDN can support the si-
multaneous transmission of two voice conversa-
tions, or one voice call and one high-speed data
signal from a computer. The second level of
service can handle the simultaneous transmis-
sion of 23 voice conversations. Video signals
sent over this second level of ISDN are in the
form of compressed video. Both levels of service
can be transmitted by regular telephone wires.
It should be noted that currently, without digi-
tization, each regular telephone line can sup-
port only one two-way conversation or one data
transmission between computers.

Fiber Optics. The fourth trend is the incorpo-
ration of fiber optics in the telecommunications
infrastructure. Fiber optics is part of the na-
tional and local parts of the network and is also
being considered for the on-site segment. Cur-
rent fiber optics technology is so great that one
line can transmit 64,512 voice channels, each
supporting one telephone conversation. One
fiber optics cable can also deliver 32,000 ISDN
channels. Within a few years, upgraded trans-
mission equipment will enable a fiber optics line
to transmit 129,000 voice channels.

These four trends in technology have also
been accompanied by developments in high-
powered satellites and extremely efficient VSAT
satellite dishes. When all of these trends are
considered, it means that the capacity of the
telecommunications infrastructure to provide
access to a wide range of instructional opportu-
nities and resources will be increased greatly in
the near future.

Technology Use
in Wisconsin

The use of various technologies for instruc-
tion in Wisconsin is not a new phenomenon.
Radio, television, films and film strips, and au-
diotapes and cassettes have been handy tools
for decades for instruction, for drill and prac-
tice, and to supplement teacher activities. The
University of Wisconsin (UW) Extension’s “Wis-
consin School of the Air,” for instance, has pro-
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vided radio instruction in areas such as art,
music appreciation, and science sin¢ce the mid
1930s. Wisconsin Public Television has been
airing instructional television programs for kin-
dergarten through twelfth-grade students since
the early 1970s. Films and film strips, audio-
tapes, and learning kits were integral compo-
nents of the individually guided instruction
classrooms of the late 1960s and early 1970s.
Their commou characteristic is that they are
one-way instructional technologies that do not
permit student interaction with the instruc-
tional content or the presenter.

Even two-way interactive technologies are
not new to Wisconsin. The UW-Extension’s
Educational Teleconferencing Network (ETN)
has provided instruction since 1965. The two-
way audio communications network links 200
locations statewide and offers more than 300
course series annually. The UW-Madison’s En-
gineering Professional Development (EPD) pro-
gram has offered continuing engineering edu-
cation courses over ETN for more than 25 years.
Also, the Extension’s WisLine telephone confer-
encing service links multiple locations over a
64-line conference bridge for statewide instruc-
tional programming, staff inservicing, and tele-
conferencing. In 1991 the UW-Extension in-
stalled a satellite dish in each county seat in
Wisconsin to add satellite conferencing services
to its extension and outreach capabilities.

Project CIRCUIT, one of the nation’s first
two-way interactive television distance learn-
ing systems, has operated in the Trempealeau
County area since the late 1970s. CIRCUIT, an
acronym for Curriculum Improvement Result-
ing from the Creative Utilization of Instruction-
al Two-way Television, has been a model for
many of today’s fiber optics networks. Project
CIRCUIT used cable television to link eight
small rural school districts and make it possible
for the network to offer courses each district
could not support with its own resources.

Since the 1980s more than 20 ITF'S micro-
wave television systems have been constructed
in Wisconsin. They provide one-way video and
two-way live audio interaction between instruc-
tors and students.

Microwave television can also be used for
two-way video and audio, as it is in the Spencer
area by the Central Wisconsin Educational Tele-
communications Network (CWETN). This net-
work employs ITFS to provide interaction
among instructors, students, and classes that
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serve three cooperative educational service
agencies (CESAs).

However, fiber optics is the transmission
technology in CESA 8’s Embarrass River Valley
Instructional Network Group (ERVING)
Project, CESA 12’s Northern Wisconsin Educa-
tional Communications System (NWECS), and
CESA 5’s South Central Instructional Commu-
nications Group (SCING). Otner fiber optics-
based, two-way networks are being developed
throughout the state.

Types of Educational
Opportunities

Instructional telecommunications technolo-
gies currently make available in Wisconsin a
wide variety of educational opportunities.
Among them are
e student courses,
enrichment, programs,
collaboration,
staff development,
credit programs and degree programs, and
community programming and continuing
education.

Student Courses

Student courses are full-year or single-se-
mester courses taught by a distance teacher.
They can consist of a complete curriculum, in-
cluding testing, and students usually receive
grades for performance and participation.
These courses are not normally available at the
students’ school. Although such classes are
usually at the high school level, satellite sys-
tems are making some courses available for
middle, junior high, and elementary students.

Student courses can be supported by print
material, textbooks, computer software, and
other media. Some courses have been made
interactive through electronic keypad technolo-
gy so students can reply instantly to pop quizzes
and questions. Also, telephone lines with toll-
free numbers let students talk directly to dis-
tance teachers or to students in other locations
who are taking the same class. Most courses
also offer tutorial services through a toll-free
telephone number. Tutors can answer ques-
tions from students and assist them with drill
and practice exercises.

Depending on the type of technology chosen
by a school district, courses can originate from a
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site just down the road or from as far away as
another state or country. For instance, satellite
dishes at individual schools enable Wisconsin
students to take courses in Japanese that origi-
nate in Nebraska and are delivered by the Sat-
ellite Educational Resources Consortium
(SERC). Wisconuin students have also studied
advanced placement (AP) American govern-
ment in a course telecast fro. - Stillwater, Okla-
homa, by the Oklahoma State University Arts
and Sciences Teleconferences Service (ASTS).

Instruction is also produced locally and
shared in Wisconsin. Students in the central
rart of the state can take courses in Spanish
and Russian taught by the UW-Extension on
the two-way audio network operated by ETN.
And an AP calculus course is available from the
ITFS-based Northeast Wisconsin Telecommu-
nications Education Consortium (NEWTEC)
project in Green Bay.

Project CIRCUIT, for example, was devel-
oped to
o offer & wide spectrum of educational pro-
grams to students in participating schools,
® broaden social enrichment opportunities for
students, while allowing each school to retain
its individuality,

e avoid duplication of course and program of-
ferings by participating schools, and

® better utilize the skills of specialized instruc-
tors while continuing to maintain efforts to
meet Department of Public Instruction (DPI)
instructional standards. (Mikunda, 1978)

As a result of this collaborative effort, stu-
dents have experienced educational opportuni-
ties they would not have had otherwise. Classes
have included four years of Spanish, two years
of German and French, shorthand, digital elec-
tronics, and advanced mathematics. There has
even been a course in advanced computer con-
struction in which students built a working
computer. The distance teachers, for the most
part, are employed in one of the neighboring
school districts rather than in a neighboring
state.

ERVING offers districts a wide range of high
school courses taught by teachers the member
schools hire as a group. ERVING has provided
students access to classes in AP calculus, AP
psychology, AP English, French and Spanish 1
and 2, German 3 and 4, business law, human
development, mythology, American Indian cul-
ture, education for employment, and remedial
English for seniors. The American Indian cul-

ture course is taught by teachers and students
from the Menominee Indian school and covers
units on history, language, culture, and arts
and crafts.

Student courses from national providers such
as SERC can be received by satellite at one
location and be retransmitted over a fiber optics
network to all members. Interaction with these
satellite courses is possible over long distance
telephone lines through speaker phones, fax
machines, and keypad response units. (Gar-
rard, 1991)

Enrichment Programs

Instructional telecommunications can also
help teachers provide enrichment and supple-
mental programs, additional resources, and new
activities. Enrichment programs can be added
to an existing curriculum as a way to investi-
gate, discuss, and illustrate single issues or
narrow topics in depth. The programs can be
part of a series or stand alone in the discussion
of a topic or issue. They are usually supported
by a teacher’s guide with suggestions on how to
integrate the material into an existing curricu-
lum.

For example, the “Exploring Technology Ed-
ucation” series on Wisconsin Public Television
can supplement the curriculum for technology
education classes in grades 7 through 10. It
uses computer-enhanced graphics, animation,
archival footage, and on-location segments to
illustrate and reinforce abstract ideas in the
fields of communications, construction, manu-
facturing, and energy.

A middle school class studying acid rain in its
community as part of a unit on environmental
science can take part in the National Geograph-
ic Society’s Kids Network, a telecommunica-
tions-based science program involving comput-
ers. Students collect data with science kits, go
on field trips, and work with computers to ana-
lyze the information and write reports. Stu-
dents then use computers equipped with mo-
dems to send thetr findings to research partners
in distant classrooms.

Middle schooi students can participate in
“What's in the News,” a weekly news program
on public television that has social studies ac-
tivities based on current events. The show has
news summaries on the latest international and
national events, and feature stories that exam-
ine timely, complex issues. Student activities
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include two essay contests and a “News Detec-
tive” segment that encourages students to clip
newspaper articles or write their own stories
about community events, school activities, or
classroom projects. These stories are some-
times aired during the weekly programs.

High school social studies classes can aug-
ment their print-based texts and materials with
public television series on taxes, geography,
history, the U.S. Constitution and Supreme
Court, or international issues. An example is
CNN’s “Newsroom,” a daily 15-minute video
news program on cable television. Additional
content for this program is delivered by
XPRESS XChange, a 24-hour-a-day text-based
news service. This written material can be
downloaded from the cable television signal to a
computer at the school by using a specialized
modem.

Programs on the state public television net-
work address social issues of interest to teens
and their parents. Community programs aired
on regional technologies (such as ITFS) will
often discuss topics of local or regional interest
such as truancy, parenting skills, and human
growth and development. Also available are
Wisconsin Technical College System (WTCS)
and UW-Extension programs.

Milwaukee School District (MSD), for exam-
ple, uses instructional telecommunications to
provide a range of enrichment opportunities to
more than 150 schools. Four channels of ITFS
are available to every classroom in this district,
which serves nearly one fifth of all elementary
and secondary students in the state. One of the
four channels retransmits Elementary and Sec-
ondary Cable Consortium programming carried
on the local educational cable channel, while
another channel rebroadcasts Wisconsin Public
Television Network shows from the “Parade of
Programs.” The two remaining channels air
instruction chosen or created specifically for the
MSD, such as teleconferences and special events
not available from public television or the edu-
cational cable channel. Examples are National
Aeronautics and Space Administration (NASA)
offerings and teacher inservice programs from
SERC, the National Diffusion Network, and
other K-12 providers.

Technology can also help create extracurric-
ular student activities. For example, several
CESAs conduct a “High School Quiz Bowl” over
a telephone convener system and regular tele-
phone lines. Each participating school has one
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team of four players and the teams compete
durirg the course of a “season,” answering
knowledge-based, short-answer questions pur-
chased from an academic company. A modera-
tor asks the questions, monitors the answers,
and handles the scoring.

Internet has quickly become a rich source of
enrichment programs for Wisconsin students.
Internet has ma.e than 12 million users in 56
countries and every continent, including Ant-
arctica, and it connects more than 60,000 sepa-
rate networks. Electronic mail allows students
in various countries to communicate or to col-
laborate on joint projects. Students and teach-
ers use Internet to access databases and library
catalogues located around the world and to en-
gage in electronic group discussions on a wide
variety of topics.

Belleville students have used Internet to
communicate with their counterparts in Helsin-
ki, Finland. Activities have included exchang-
ing collaboratively written assignments and sto-
ries about the lives of children in their
respective countries. Students even accessed
the computer network to hold live, interactive
video “meetings.”

Middle school students in Menomonee Falls
have practiced their writing skills by communi-
cating with electronic “pen pals” worldwide
through Internet. These students have also
worked with classes in other countries to co-
author a story involving dinosaurs and a group
of adventurous scientists. Students also utilize
Internet to gather and share information with
scientists, students, and environmentalists
around the world and to engage in many other
joint activities. The involvement by West Sa-
lem Middle School students in The World School
for Adventure Learning, which was explained
in chapter 1, is an example of the way Wiscon-
sin schools can share a learning experience
with students in other countries.

Collaboration

Collaboration occurs when a teacher works
with one or more colleagues or content experts
to instruct students in a given subject area, or
across several subject areas. Collaboration also
occurs when technology links students with oth-
er teachers, classrooms, and content experts
outside the school. For example, classroom
teachers, their students, and professional scien-
tists collaborate with one another within Kids




Network, a telecommunications-based elemen-
tary school science program produced by the
National Geographic Society. Massachusetts
Institute of Technology physicist Robert Tinker
developed Kids Network to extend to schools
the concept of electronic mail sent by computer
and modem, a primary means of communica-
tion today for scientists. Kids Network has
made it possible for thousands of upper elemen-
tary school classrooms, including some in Wis-
consin, to participate in research projects on
acid rain, weather, waste management, and
other topics. Each project is guided by a practic-
ing scientist, who uses electronic mail to coordi-
nate the collaboration among classrooms.

Another example of collaboration was the
Wisconsin Science, Mathematics, and Technol-
ogy Education (WISMATE) Network Project,
based in the Wausau school district. Fifth-
graders, their teachers, and Wisconsin-based
scientists and engineers worked together on
subjects of local interest, such as applications of
biotechnology in the dairy industry.

Although many of the current collaborative
networks have a science content, the programs
bave interdisciplinary features. For example,
doing research on topics for which clear, “right”
anwers do not exist can help students develop
and learn to apply critical thinking skills to
solve real problems. Students also acquire com-
puter skills because they must use word pro-
cessing programs to enter data, observations,
and information on the computer network. In
doing their reports, students find that clear
communication and precise use of language are
critical for success. This can aid development of
the critical skill of communication. When stu-
dents have to analyze data, they need to use
mathematics. They practice these skills and
also discover that math is a useful tool. Skillsin
geography and social studies are sharpened as
students exchange messages with their elec-
tronic pen pals and study the areas where they
live. Teachers who have been involved in tele-
communications-based programs have com-
mented that they are truly interdisciplinary
and exciting for children.

Staff Development

Instruction over these technologies also in-
cludes staff development and continuing educa-
tion programs and courses. Staff development
proorams typically are shorter than a full course

and have a narrower content focus. A program
can be a single-event teleworkshop from one to
several hours long (but usually not more than
three hours) or a series of several one-hour to
two-hour programs focused on the same topic.
Equivalency clock hours (ECHs) toward recerti-
fication in Wisconsin may be awarded to partic-
ipants in pre-approved inservice series that are
more than five hours long. These programs can
originate locally, regionally, or nationally.

Staff development yrograms and telework-
shops are mostly live and interactive, with
participants able to call during the program on
toll-free numbers. However, such shows can
also be viewed later on videotape.

SERC, for example, annually provides ap-
proximately 100 hours of live and interactive
staff development programs over its national
satellite system. Topics include building self-
esteem among teachers and students, identify-
ing and programming talented minority stu-
dents, discipline-based art education
workshops, technology education, earth science,
English as a second language, and bilingual
education for teachers and administrators.
Business and industry can send employees to
UW System or WTCS campuses to participate
in the satellite-based National University Tele-
conference Network (NUTN). Employees can
receive training or undates on important eco-
nomic, environmental, and technical develop-
ments.

The North Central Regional Educational Lab
(NCREL), in conjunction with Public Broad-
casting System (PBS), has offered national tele-
vision series over satellite on educaticnal re-
form and successful schools. Both SERC and
NCREL programs are supported by print mate-
rial and an electronic bulletin board. The latter
enables extended discussions over computers
long after the telecast.

Staff development and continuing education
courses are provided statewide over the ETN
audio conferencing network and regionally over
ITFS systems. NEWTEC in Green Bay uses
ITFS to offer staff development programs pro-
duced by local teachers and university faculty.
NEWTEC also rebroadcasts nationally produced
programs recorded from satellite transmissions.
To accomplish these tasks, NEWTEC engages
in extensive interinstitutional cooperation and
program plenning among K-12 schools, CESA 7,
Northeastern Wisconsin In-School Telecommu-
nications (NEWIST), and local postsecondary
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institutions. Professional staff development
programs from the Green Bay School District’s
professional development department and
CESA 7’s special education department are
aired weekly. Workshops from CESA 7’s Fallen
Timbers Environmental Center are presented
periodically. National professional development
teleconferences from SERC, NASA, and other
national providers can be downlinked and re-
transmitted live, or taped for later broadcast.
(Nys, 1990)

Credit Courses and
Degree Programs

Credit courses can be graduate, undergradu-
ate, or associate degree courses offered alone or
as part of a degree program from local, regional,
and national sources. UW-Madison’s School of
Education uses ITFS to provide 17 school dis-
tricts in the Madison area with graduate-level
courses on critical thinking skills. UW-Madi-
son’s College of Engineering has chosen satel-
lite technology to send graduate-level courses
over National Technological University (NTU).
UW-Milwaukee operates an ITFS system to de-
liver courses to several industrial work sites in
the greater Milwaukee metropolitan area. It
also employs audiographics to offer graduate-
level courses statewide from some of its individ-
ual colleges. UW-Stevens Point has broadcast
credit courses over ITFS on the philosophical
foundations of education, the Hmong culture,
and dietetics.

Credit courses can be taken from national
satellite providers. SERC, for instance, offers
several courses to teachers in Wisconsin and 23
other states. They include an AP calculus
course for teachers from South Carolina, an
introductory course on English as a second lan-
guage from Louisiana, and two “hands-on”
chemistry- and math-in-the-classroom courses
produced in Wisconsin.

The WTCS offers approximately ten tele-
courses each semester statewide on the Wiscon-
sin Public Television Network. Thirteen WICS
districts use cable television and nine ITFS or
point-to-point microwave technologies to deliv-
er instruction, both on and off their campuses.
Courses are in the areas of business, communi-
cations, technical skills, child care, and General
Educational Develcpment (GED) preparation.
The instruction is also available on videocas-
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sette. WTCS enrolls almost 6,000 students an-
nually in classes taught through these medi-
ums.

Community Programming
and Continuing Education

Noncredit continuing education courses for
adults are often delivered by instructional tele-
communications technologies. This enables
sponsoring agencies to reach their audiences
more efficiently and to provide adults with up-
to-date information needed to keep them cur-
rent in their fields of employment or expertise.
Organizations often use continuing education
courses to license or certify people in real es-
tate, child care, cardiopulmonary resuscitation
(CPR) and first aid, food service, nursing, and
other fields. These courses can also intreduce
new techniques, technology, computer software,
and leadership skills.

The Wisconsin Dental Association (WDA) has
employed satellite video conferencing to edu-
cate state dentists on new federal Occupational
Safety and Health Administration require-
ments. With satellite equipment and an audio
conferencing network, the WDA has been able
to reach more than 500 dentists statewide in a
single seminar.

Northcentral Technical College (NTC) in
Wausau has offered a 20-hour continuing edu-
cation wellness course for the elderly. The
college’s ITFS system has made this instruction
available to hundreds of older adults at commu-
nity nutrition sites in the Wausau area. Pro-
grams were presented by family physicians,
lawyers, nutritionists, and physical therapists.

Southwest Wisconsin Technical College of
the Air has presented continuing education
courses on federal acreage reduction programs,
feed grain, farm income tax management, and
patients’ rights and the power of attorney. The
college has also used its ITFS syvstem to produce
a two-day community-event telethon that bene-
fitted citizens in southwestern Wisconsin.

The Madison Metropolitan School District
has created a variety of community programs
and adult education courses for its cable televi-
sion channel. Community programming in. a
typical month could include a musical program
from an elementary school, a poetry festival
from a high school, and swim meets. Viewers
might also be able to see a series discussing
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current district policies on such topics as ac-
quired immune deficiency syndrome (AIDS),
building space use, or a tutoring program. Pub-
lic service programs on suicide prevention, rac-
ism, and gifted and talented projects might also
be part of just one month’s community program-
ming.
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Technologies Used

Introduction

This chapter presents an overview of instruc-
tional telecommunications technologies in Wis-
consin, analyzing the characteristics of each
technology and giving examples of their instruc-
tional uses. However, it is not meant to be an
exhaustive treatise on each technology. It will
also not d:scuss how to link technology to curric-
ulum goals, because the instructional resources
needed to reach these goals will vary from build-
ing to building and district to district. Resourc-
es are provided so those who are interested may
obtain more detailed information about each
technology.

Tecknology and Instruction

The particular technology chosen for instruc-
tional telecommunications can be both enabling
and limiting. It is enabling in that it can bring
students and teachers together in new and excit-
ing learning situations. It is limiting = that a
particular technology may not permit or facili-
tate some types of education.

Instruction involves a complex set of deci-
sions, interactions, strategies, and learner sup-
port systems that include content, reinforce-
ment, motivation, learning styles, and teaching
strategies. Technology may enhance or hinder
any of these parts of the instructional process.
For instance, an audio conferencing network
will facilitate study of a foreign language be-
cause of the nature of the subject matter, but
would hinder instruction in art or auto mechan-
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ics because of the inability to provide visuals
needed to teach these classes. A computer with a
modem is excellent for accessing databases, in-
formation, and other students and teachers
around the globe. But it is a poor way to teach a
foreign language because it cannot provide audio
so students can hear how the language should
sound. A national satellite system is an econom-
ical way to deliver low-enrollment classes to a
large number of small, rural schools in North
America. However, it would be an expensive
way to teach the history of Wisconsin to all
fourth graders in the state. Also, because the
satellite signal would be sent to all of North
America, it would be a waste of time and of the
channel used for that purpose.

A few basic steps will help school districts
decide which instructional telecommunications
technologies will be right for them. They are as
follows:

e School districts should assess instructional
needs before either purchasing a new technology
or adopting a course to be taught over available
technology.

e School districts should decide whether they
can meet their instructional needs from local,
regional, state, or national educational resourc-
es. For instance, if a district wants to offer
advanced placement (AP) chemistry to its stu-
dents, should it bring in a nationally offered
course via satellite? Or would it be better to use
Instructional Television Fixed Service (ITFS) or
fiber optics to transmit this course from a local
University of Wisconsin (UW) System campus or
neighboring school district?
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® Finally, school districts must relate the costs
of each technology to specific instructional
needs.

Types of Telececmmunications
Technologies

In Wisconsin, a variety of telecommunica-
tions technologies currently deliver voice, data,
and video to classrooms for instructional pur-
poses. (See figure 4) Each of these technologies
has its own characteristics that dictate the type
of content material and specific methodology a
teacher can use to instruct students. For in-
stance, a teacher in an audio-only telephone
network can play an audio tape, but would be
unable to incorporate graphics into the instruc-
tion. A computer conferencing network can
facilitate learning with data, graphics, and
printed material, but cannot utilize audio or
video. Although they do not today, in the future
computers will have the capability of sending
and receiving audio and video.

Many of the technologies employed in in-
structional telecommunications can be used to-
gether to minimize the weaknesses and maxi-
mize the strengths of each. Combining different
technologies will expose students to the broad-
est set of teaching methods and enable them to
derive the greatest instructional benefits.

Telecommunications technologies currently
in use are
® telephone wires,
radio,
broadcast television,
microwave television or ITFS,
cable television,
videotext and teletext,
satellite, and
fiber optics.

Telephone Wires

The telephone has only been in existence for
slightly more than a century, but in that time
has evelved into a sophisticated global network
that is the world’s standard means of communi-
cation. Currently there are approximately
400 million telephones in more than 200 coun-
tries, all operating on what is essentially a
single network connecting the world. This glo-
bal telephone system is sometimes called the
“largest machine in the world.” It carries about
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400 billion conversations annually, a volume
that is increasing at the rate of 20 percent every
year. By the end of this century it is estimated
there will be more than 1.5 billion telephones,
and they will be used to make more than
one trillion calls annually. (Dordick, 1989)

Telephone wires can transmit voice, data,
and video signals. The video, however, is in the
form of still pictures or partial-motion pictures
as opposed to the fuil-rotion, picture-quality
video a television cap receive and show. In the
future, video compression technology will en-
able transmissicn over telephone lines of full or
nearly full-motion video. Telephone wires con-
sist of twisted pairs of copper wires that transfer
electrical impulses. These impulses are then
turned into audio sounds, data bytes, or still
pictures, depending on the form of technolegy at
the receiving end. Telephone traffic is also car-
ried over satellites and fiber optics systems,
technologies that will be discussed later in this
chapter. Basic telephone technology is by far
the most prevalent form of telecommunications,
available in over 97 percent of all residences in
the United States and virtually 100 percent of
all businesses throughout the world.

Wisconsin state government has an extensive
telephone network that provides a variety of
telecommunications services to state agencies,
local governments, and schools. Figure 5 shows
the configuratior of Wisconsin’s Centrex voice
service and state telephone backbone. Figure 6
shows the configuration of Wisconsin’s data net-
work which enables several state agencies to
send and reeeive data. The state lottery, al-
though only a few years old, is by far the largest
user of this data network.

Telephone lines can be the main delivery tech-
nology for several kinds of instructional tele-
communications including audic ~onferencing,
computer conferencing, and audiographics. In
addition, telephone lines can be a supplemental
technology to other forms of instructional tele-
communications.

Computers equipped with modems can com-
municate data, information files, graphics, and
electronic mail (e-mail) to other computers. Fac-
simile (fax) machines transfer data, words,
graphics, and pictures to printers at remote lo-
cations. Audiographics combines live audio lec-
tures with the transmission of graphics via com-
puter. Aprinter may be attached to this system
to make ahard copy of any graphics displayed on
the computer screen during the course of the




Figure 4 -

Types of Instructional Telecommunications

Telecommunica-
tions Technology

Form of Instructional
Telecommunications

Coverage
Range

Level of
Interactivity

Telephone Wires

Audio Conferencing-—Students
and teachers can interact over the
shared audio network in a full-credit
class, enrichment program, and
other distance learning experiences.

Unlimi‘+d; users can
be linked all the way to
the international level.

Two-way transmis-
sion of audio; print
material via fax op-
tional on a second
telephone line

Computer Conferencing—Com-
puters with modems enable stu-
dents/teachers to obtain information
from remote databases and other
sources, communicate with their
counterparts in remote lacations,
and engage in coliaborative learning
ventures and other distance learn-
ing experiences.

Unlimited; users can
be linked all the way to
the international level.

Transmission of
data is usually one-
way; simultaneous,
real-time, two-way
transmission is
possible.

Audiographics—Teachers and stu-
dents can communicate verbally on
an audio line and exchange data,
including graphics, through comput-
ers in a full-credit course, enrich-
ment program, and other distance
learning experiences.

Unlimited; sites with
specialized equipment
can be linked all the
way to the internation-
al level.

Two-way voice,
data, and graphics
transmission

Radio

Educational Programming—
Some commercial stations carry
news specials and other shows that
might be used in the classroom; the
Wisconsin Public Radio Network and
School Radio Service provide educa-
tional programming, including full-
credit courses.

Dependent on an indi-
vidual station’s signal
strength and quality of
reception; local sta-
tions in the Wisconsin
Public Radio Network
serve virtrally the en-
tire state.

One-way audio;
sometimes two-way
audio interaction
via telephone

Broadcast
Television

Commercial Television—Some
programming can be used in the
classroom, mainly as a source of en-
richment to a curriculum or subject
area.

About 60 miles for a
local station, depend-
ing on signal strength
and quality of recep-
tion

One-way audio and
video transmission

Wisconsin Public Television—
Programs are designed for educa-
tion, including full-credit courses,
enrichment programs, and other dis-
tance learning experiences.

Local stations in the
Wisconsin Public Tele-
vision Network serve
virtually the entire
state.

Mainly one-way au-
dio and video, but
some programs
have two-way au-
dio interaction via
telephone.

Low-Power Television—Full-
credit courses, enrichment pro-
grams, and other distance learning
experiences

Up to 15 miles depend-
ing on signal strength
and quality of recep-
tion

One-way audio and
vicd -0, but some
programs have
two-way audio in-
teraction via tele-
phone.

Microwave
Television

Instructional Television Fixed
Service (ITFS)—This interactive
technology can be used for full-credit
courses, enrichment programs, and
other distance learning experiences.

Up to 30 miles depend-
ing on reception for
this line-of-sight sig-
nal transmission; om-
nidirectional or point-
to-point

Usually one-way
video and two-way
audio transmis-
alon; it can be de-
signed for two-way
video and audio.

Q

ERIC

Aruitoxt provided by Eic:
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Figure 4 (continued)

Types of Instructional Telecommunications

Telecommunica-
tions Technology

Form of Instructional
Telecommunications

Coverage
Range

Level of
Interactivity

Commercial channels generally have
limited programming for use in edu-
cation but several, like Public Broad-
casting System (PBS) and Discovery
channels, carry many usable shows;
local dedicated channels (those set
aside specifically for education, gov-
ernment, and community use) may
run programming designed for edu-
cation.

ing on the size of the
cable televisicn sys-
tem; however, some ar-
eas are not served by
cable companies.

Microwave Point-to-Point Microwave—This| Up to 30 miles depend-| Usually one-way
Television interactive technology can be used|ing on reception for|video and two-way
(continued) for full-credit courses, enrichment | this line-of-sight signal| audio transmis-
programs, and other distance learn-| transmission sion; it can be de-
ing experiences. signed for two-way

video and audio.
Cable Television Educational Programming—|Up to 30 miles depend- { One-way audio and

video for commer-
cial stations; dedi-
cated channels
may be designed
for two-way audio
and video by using
one or more avail-
able channels.

Broadcast or
Cable Television

Teletext—Transmits constantly
changing data such as stock market
quotationis and weather reports that
can be a class resource.

Same as for the televi-
sion system delivering
it

One-way data
transmission over
a television set’s
vertical blanking
interval, which is

the black bar at the
top of the TV
screen

Videotext—Can provide computer-
aided instruction.

Same as for the televi-
sion system delivering
it

Two-way data and
color graphics
transmission over
a television set’s
vertical blanking
interval, which is

the black bar at the
top of the TV
screen

Satellite

Educational Programming—Full-
credit courses, enrichment pro-
grams, conferences, and other dis-
tance learning experiences are
available.

A satellite signal cov-
ers one-half of the
earth at the same
time.

One-way video and
audio transmission
is the norm, but a
system can be de-
signed to add two-
way audio, two-
way data, or even
two-way audio and
video.

Fiber Optics

Educational Experiences—Fiber
optics has the capability to transmit
any kind of instruction or education-
al experience; because of its capaci-
ty, it is considered by many as the
preferred telecommunications tech-
nology of the future.

Up to 20 miles without
signal repeaters, much
further with repeaters

Two-way voice,
video, and data
transmission
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- Figure 5

Wisconsin Voice Network

Source: Evans Associates. Wisconsin Distance Education
Technology Study. Madison- Wisconsin Educational Commu-
nications Board, 1993, p. D-8.

lesson. An audio cassette recorder can also tape
the lecture for later review. These forms of
instruction are all made possible by telephone
coimunications.

Audio Conferencing N=ztworks

Equipment needed to set up an audio confer-
encing network for a school includes
e a speaker telephone with mute button,
e a push-to-talk convener box (optional),
e audio cassette player and audio tapes to
record lessons,
o a dedicated telephone line (recommended),
e a fax machine (optional),
® a computer with modem (optional), and
o slow-scan picture equipment (optional).
Audio conferencing is made possible by link-
ing individuals at several sites through tele-
phone circuits and is analogous to creating a
large party line. It can be an “audio only” net-
work over which instructors and learners can
hear and speak to each other simultaneously.
When combined with computers and equip-
ment to display graphics, the audio line becomes
an audiographics network enabling instructors

and learners to simultaneously hear each other
and see graphics or still pictures. When audio
conferencing is the feedback loop for one-way
vides networks such as broadcast and cable tele-
vision, ITFS, and satellite, the student can see
and hear the instructor and the instructor can
hear the student.

Modes of Instruction

The primary mode of instruction in audio
conferencing is two-way audio, which enables
teachers and students to interact over the net-
work. Assignments, quizzes, exams, and stu-
dent records can be exchanged through the mail.
If graphics technology is part of the audio con-
ferencing system, one-way video instruction in
the form of pictures, graphics, or charts can be
transmitted from. the instructor to the learner.

If computer or fax technologies are added,
two-way data interaction can occur among all
parties on the network. (See figure 7) Most
audio conferencing, however, is audio only. (See

. Figure 6
Wisconsin Consolidated.
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Source: Evans Associates. Wisconsin Distance Education
Technology Study. Madison: Wisconsin Educational Commu-
nications Board, 1993, p. D-9.
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. Figure 7

Audio Conferencing

Two-way Audio

Source: Office of Technology Assessment. Linking for Learn-
ing: A New Course for Education. Washington, DC: US.
Government Printing Office, 1989, p. 56.

the sections later in this chapter on audiograph-
ics and videotext for information on technologies
that allow delivery over telephone wires of a
combination of data, graphics or images, and
audio communications.)

The advantages of using audio conferencing
technolog’es for instruction are as follows:
e Students can hear and interact with the
teacher and other students at all times.
e Operation of this technology is relatively sim-
ple.
o This technology is available statewide and is
not expensive to acquire or operate.
o It does not cost much to expand the audio
network.
¢ Instruction can come from any of the partici-
pating sites, so each school on the network can
offer courses as well as receive them.

There are some disadvantages to audio con-
ferencing. They are as follows:
e Students and teachers cannot see each other.
¢ Textbooks, reference articles, quizzes, and
other class materials must be coordinated so
they can be sent to each site in time to be used
and reviewed.
¢ Classrooms must be equipped with the audio
equipment, which means a separate room in the
school may have to be set aside for this network.
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¢ Class schedules, school calendars, and dates
te begin and end the course will not necessarily
correspond with local schedules and calendars.
(Barker, 1992)

Computer Conferencing

In order to engage in computer conferenting
for instructional purposes, a school will need
¢ acomputer, or computers, each equipped with
a modem with a baud rate of at least 2,400 to
14,400,
¢ comrnunications software,
¢ a printer (optional), and
¢ a telephone line.

Computers equipped with modems are able
to communicate over ielephone lines. The small-
est amount of informatien a computer can pro-
cess is called a bit and computers store informa-
tion in units czlled bytes. Abyte is usually made
up of g group of eight bits. A modem—the
common term for Modulator/Demodulator—
changes the computer’s internal bytes into elec-
tronic impulses and transmits them as “sound”
over telephone wires. Modems work at different
speeds of communication, called baud rates. The
baud rate refers to the number of bits per second
that can be transmitted. Thus, the higher the
baud rate, the more bits of information the mo-
dem can process in a single second.

Common baud rates are 300, 1,200, 2,400,
9,600, and 14,400. Modem speeds, however, are
increasing rapidly and baud rates of 2,400 and
higher are usually preferred. A modem with a
higher baud rate is more expensive to purchase,
but may be worth the extra cost if the buyer
frequently accesses distant databases and has to
pay for telephone charges during data exchange.
Modems with higher baud rates reduce tele-
phone bills by cutting the time nceded to send or
receive information. (See figure 8)

Computer telecommunications can create a
wide variety of new learning opportunities for
students. With this technology, they can com-
municate with “pen pals” in distant countries or
contact experts and teachers from around the
world. Some online services provide activities to
enhance classroom instruction in a specific cur-
riculum or subject area, while others enable
students to look up needed information.

For teachers, the opportunities derived from
computer telecommunications are also vast.
This technology makes it possible for teachers in
widely separated areas to communicate and




. Figure 8

Equipment Needed for
Computer Communications

Microcomputer

Communication
Software

yimi

Modem Phone Line

/

Printer

Source: Alley, Cindy, et al. Online Database Seorching in the
Curriculum. Madison: Wisconsin Educational Media Associ-
ation, 1986, p. 10.

share information and experiences. Teachers
can conduct research in online databases, down-
load software, and link with groups that share
special interests.

“Electronic mail” (e-mail) is one way to send
and receive messages over computers. Each
subscriber to an electronic bulletin board service
(bbs) has an “address” to which other subscrib-
ers can “mail” their messages. A bbs is a public
medium to post information, a type of electronic
bulletin board. Subscribers can send messages
and read responses of others active in the bbs.
Some of these services have a theme so people
with special interests can share information.
Some charge a small fee while others are free.

One of the most important and all-encom-
passing online computer services is Internet.
Started in the late 1960s by the U.S. Defense
Department, it was used to transmnit data among
researchers engaged in defense-related projects
and to test fault-tolerant communications sys-
tems built to survive a nuclear attack. Internet
today connects more than 12 million people in

56 countries and provides a wide range of servic-
es, many of them valuable to educators. Inter-
net, as well as other online services and net-
works, is discussed more fully in appendix B.

WiscNet, a nonprofit association formed by
the UW System, is a major gateway to Internet
for UW campuses and many other state colleges
and schools. Figure 9 is a map of the WiscNet
system in Wiscensin.

Computers can also access online databases.
Online services may consist of referral or biblio-
graphic information to help locate an entire
article or document. Some referral databases
contain abstracts of the desired material, while
others consist of source or non-bibliographic
information. Full-service databases have full-
text documents complete with text, data tables,
graphics, references, and indexes. There are
even databases that provide raw numerical data
that can serve as purely informational items or
base material for further research. (Epler, 1989)

Computer-based telecommunications can cre-
ate, in effect, a global classroom in which stu-
dents and teachers can communicate with their
peers around the world. Computers with mo-
dems can exchange messages with computers in
other locations, store them for possible later use,

. Figure 9

WiscNet: Wisconsin Network
Linking Educational Institutions

Source: University of Wisconsin-Extension, 1993.
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or relay them to other computers. This mode of
communication is known as computer confer-
encing. A systems operator or moderator usual-
ly coordinates such computer discussions. A
variety of computer-mediated conferencing sys-
tems enable all members to communicate with-
out having to be online at the same time.

Computer conferencing can take the form of
cultural exchanges in which global participants
share and compare information about each class
or school involved. Graham Pike and David
Selby, research fellows at the Centre for Global
Education at the University of York, Great Brit-
ain, bave published a useful handbook for teach-
ers titled Global Teacher, Global L»arner. The
guide explores and discusses the theory and
practice of global education. It also offers an
extensive range of practical activities for ele-
mentary and secondary classrcoms. (Pike and
Selby, 1988)

Other computer-based communications are
in the form of directed study. For instance,
students can gather, analyze, and report envi-
ronmental data, or they can collaborate on writ-
ing poetry, short stories, and reports. Students,
via computer, can engage in geopolitical, histor-
ical, and economic simulations in which partici-
pants take on the roles of various factions in a
current world conflict. They can then try to
resolve the problem by discussing and analyzing
real data and issues. Of the many bulletin
boards listed in appendix B, several have active
global classroom components, including AT&T
Learning Network, DataTimes, GEMNET, GTE
Education Network, Interactive Communication
Simulations (ICS), National Geographic Soci-
ety’s Kids Network, and XPRESS XChange.

Computer cuaferencing is also a major com-
munications tool in education. Computers are
capable of linking students and teachers with
online library catalogues, online databases, cur-
riculum discussion groups, subject matter ex-
perts, and research projects nationally, region-
ally, and locally. Several electronic bulletin
boards and networks in Wisconsin can facilitate
these communication activities.

Modes of Instruction

The primary mode of instruction with com-
puters is one-way data transfer. Data may be in
the form of messages, documents, and other
forms of information that, for the most part, are
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read online or downloaded into the computer for
later attention. New computer software is mak-
ing possible real-time, two-way data communi-
cation over a split computer screen on which the
instructor and student can see typed messages
froza each other simultaneously and side-by-
side. This mode of computer conferencing is
called “chat” mode. Future innovations in soft-
ware and high-capacity telephone services will
also turn computers into audiographics termi-
nals. Users will be able to send and receive
documents, view computer conference partici-
pants via compressed video, and talk with them
over the computer’s built-in speaker system.
Advantages of using computer technologies
for instruction are as follows:
e Students and teachers have access to a wide
array of computer-based resources, including
online databases, electronic mail, and bulletin
boards.
e Students and teachers can also access word
processing, graphics, and desktop publishing
packages to help them create reports, books,
and assignments from the resources they have
gathered,
e Stucents and teachers have fairly easy ac-
cess to computers because practically every
school has them.
e Computers are relatively inexpensive to ac-
quire and operate, and many students and
teachers already own them.
e Instructional material and communications
can be dealt with immediately or they can be
left on disk or electronic bulletin boards to be
read or used later.
e Many students and teachers already know
how to operate this technology.
e A large number of electronic resources exist
that can be used instructionally.
e With full-motion video cards, modems, faxes,
and CD-ROM players, computers in the future
will be the technology platform upon which any
and all types of instruction and communication
can and will take place.
Disadvantages of computer-based technolo-
gies for instruction are as follows:
o Only one or two students and teachers can
effectively use a computer at one time, so schools
need to have a relatively large number avail-
able. g
e Not every classroom has computers.
e Not every computer has a modem.
e Not every school allows students and teach-
ers to conduct online activities due to the cost
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for subscription fees and long-distance telephone
bills.

e Not every school has a secured or dedicated
telephone line for data transmissions accessible
by students or teachers.

e Not every school has teachers trained to use
computers for telecommunications.

e Not every school has computers sufficiently
powerful to participate in today’s computer en-
vironment,

Audiographics

Equipment needed to use audiographics con-
ferencing for instruction and other purposes
includes
e 386- and 486-level computers with hard
drives that have more than 80 megabyte capac-
ity
e high-resolution monitors;

& modems with baud rates of at least 14,400;
e two regular telephone lines, one each for
voice and data;

e summagraphics digitizing tables (optional);
® a scanner to copy pictures, graphics, or text
directly into the computer (optional); and

e 3 video camera {optional).

Audiographics conferencing connects teach-
ers with students through a combination of
computer and voice teiecommunications. Voice
and computer screen images, including text,
data, and high-resolution graphics, are trans-
mitted live to participants at multiple remote
locations. Students can respond to visual mate-
rial shown on their computer monitors and en-
gage in discussions over a telephone speaker
system. (See figure 10)

A device called an audio bridge enables stu-
dents in participating classrooms to hear each
other, much as they would with two-way televi-
sion. Students also can communicate via com-
puters linked to the teacher’s machine by mo-
dem and specially designed software. Whatever
is put into the teacher’s computer simultaneous-
ly appears on all screens in the networked class-
rooms. In effect, this makes the screen an “elec-
tronic blackboard.”

New, more powerful audiographics systems
can display still images but not moving pic-
tures. However, the interactive capability, high-
resolution display, ease of use, and ability to
reach any location with telephone lines, all make
modern audiographics a viaklc alternative to
interactive television. And audingraphics can

be operated at a fraction of the cost. If motion
video is required, audiographics systems can be
used in tandem with any video transmission
system, with the video then being displayed on
an ordinary television screen. In the future,
multimedia software is expected to be able to
deliver compressed video to a window in the
audiographics display screen. However, that
technology is not currently available. (Smith,
1992)

Graphic information can come from the key-
board, graphics tablet, document scanner, video
camera, or electronic pencil or stylus of either
the instructor or the students. The stylus en-
ables students in remote sites to edit or expand
visual material interactively, because all screens
on the network display the “electronic writing”
simultaneously. This technology alsc permits a
user at any remote site to input visual materials
originating on his or her own computer. Alaser
printer complements the system and provides
printed copies of the visual display material.

The UW-Madison’s Department of Engineer-
ing uses audiographics conferencing to deliver
graduate-level and continuing education cours-
es to engineering and technical professionals.
Each semester the department has employed
audiographics to offer 20 to 40 different courses
to students throughout the U.S., Canada, Mexi-
co, and Europe. Instructors from Europe and

. Figure 10
Audiographics

Two-way Audio/Two-way Data

Source; Office of Technology Assessment. Linking for Learn-
ing: A New Course for Education. Washington, DC: U.S.
Government Printing Office, 1989, p. 56.
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Japan have taught over the system. The loca-
tions for these classes have included public sites
at UW campuses and more than 50 workplaces
in private industry. The courses have cent.red
on manufacturing, environmental engineering,
building design and construction, and technical

languages in Japanese and Germar.
1992)

The UW-Extension’s Instructional Commu-
nications Systems (ICS) provide management
and technical support for a service called Wis-
View. This audiographics network combines
interactive audio conferencing with visual com-
puter graphics to cffer several courses to ap-
proximately ten UW campuses. This network
can be expanded to other locations, both public
and private. See figure 11 for the location of
WisView sites around the state.

(Smith,

Modes of Instruction

The primary modes of instruction with audio-
graphics are two-way audio, freeze-frame video,
and data transfer. All three modes are simulta-
neously available to all parties on the network,
and all participants can input into the network
in all three modes from their classroom sites.
The video consists of pictures, graphics, and
charts. Data transmission over the computers,
even directly on the screen with an electronic
stylus, occurs in two-way, real-time modes. The
transmissions can be stored in the computer as
text, data, or graphics. Hard copies can also be
printed from the screen for later use.

Advantages of using audiographics technolo-
gies include the following:

e Tocal schools maintain control of .he master
teacher, programming, and scheduling because
the network is usually small.

® Small class size is guaranteed because this
type of technology does not permit linkage with
more than a few sites simultaneously.

¢ The system supports student-to-student in-
teraction between sites, in addition to teacher-
to-student interaction.

¢ Hardware, software, and maintenance costs
are low, with start-up costs of between $6,000

and $13,000 per school. There are usually no

subscription fees for courses, with telephone
connect and toll charges usually constituting
the only ongoing expenses.

o Itisrelatively simple to learn to operate such
a system.
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. Figure 11
WisView Sites
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® Instruction can come from any participating
site, so each school on the network can offer
courses as well as receive them.
¢ The computer- or electronic chalkboard-gen-
erated visuals can be activated and accessed by
the teacher as well as any student at any remote
site, permitting a high level of interaction be-
tween st' 1ents and teachers.
¢ Instructional content is focused more on the
organization of the material than on the person-
ality of the teacher.
¢ The network operates over regular telephone
lines, so linkages between distant sites can eas-
ily be made almost anywhere in the world.
Disadvantages of using audiographics tech-
nologies include the following:
e Motion video is not possible, so visuals are
displayed on the computer screen in still-picture
or freeze-frame mode.
¢ The instructor cannot see the student, nor
can students see the instructor or other students
at distant sites.
¢ Qccasional transmission failures occur due to
interference on telephone lines.
o The video image is limited to the size of the
computer screen unless additional hardware is
added, including a large-screen television moni-
tor or liquid crystal display (LCD) projector.




e Lesscn planning is time-consuming for the
teacher and floppy disks that store slides creat-
ed for each lesson must be distributed to all
remote sites and loaded into networked comput-
ers prior to the class.

e Telephone toll charges can become excessive
unless networks have access to low-cost lines.

s Managing an audiographics network requires
a commitment by local school administrators,
and teachers need training and extra time to
prepare materials. (Barker, 1992)

Radio

Equipment needed so classes can receive in-
struction via radio includes
e a special FM sideband receiver;

e an exterior FM antenna (recommended); and
e an audio cassette player and tapes to record
programs.

Broadcast radio, like broadcast television,
sends information over the airwaves in one di-
rection to a largely undifferentiated audience.
The Wisconsin Public Radio Network (see fig-
ure 12) airs approximately 18 hours of news,
information, and entertainment programs daily.

Programs from the Schoo! Radio Service are
also available in Wisconsin. The Wisconsin Ed-
ucational Communications Board (WECB) oper-
ates an instructional school radio service on sub-
carrier frequencies of the state’s public FM radio
stations. A specially equipped receiver, which is
available by subscription, and an FM radio an-
tenna are needed to receive this sideband.

Schools that subscribe to the School Radio
Service can receive more than 20 audio series
with a wide range of K-12 instruction and inser-
vice programs for teachers and administrators.
Programs are transmitted during school days
from 8:30 a.m. to 11:30 a.m. Information about
school radio series can be found in “Parade of
Programs.” The listing, available in both print
and electronic versions, includes a series de-
scription, program titles, broadcast schedule,
and the subject area and grade level to which
each show is geared. Most series have compan-
ion teacher materials to help teachers integrate
them into the existing curriculum.

Modes of Instruction

The primary mode of instruction in radio is
one-way audio. For the most part there is no
interaction between the instructor and the learn-
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ers. Some programs are live and include calls
from students, but these are mostly aired on
public radio and not the School Radio Service.
Written questions can be submitted to the radio
program managers for discussion on a later
broadcast.

Broadcast Television

Equipment needed at the school so broadcast
television, both commercial and public, can pro-
vide instruction includes
e an external antenna;

e wiring to bring the TV signal to the classroom
(can be a single wire to a single classroom or an
internal cable throughout the school);

© a television set or monitor; and

e a videocassette recorder (VCR) and video-
tapes to record programs.

Broadcast television is a technology that
reaches many receivers from one transmission
site. It has been an efficient and relatively cost-
effective way to deliver programming to the pub-
lic since the 1950s.

In a study of how schools used television and
video during the 1990-91 school year, the Corpo-
ration for Public Broadcasting (1991) found in-
structional television and video are available to

. Figure 12
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almost every teacher in the nation. Approxi-
mately 75 percent of teachers incorporated these
technologies into their curriculum, primarily as
a springboard for class discussions, presenta-
tions, and writing assignments. Teachers re-
ported viewing a variety of television and video
programs, citing over 1,700 titles. The major
program sources came from broadcast networks,
with CNN listed as the most available source of
cable television.

Commercial Television

Commercially broadcast television includes a
limited amount of programming that can be of
educational value in the classroom. Specials
created by the National Geographic Society and
other network producers, as well as shows from
network news departments, can sometimes be of
value in education.

One example of commercially produced in-
structional programming is found on the CBS
network. For more than a decade, CBS hasbeen
airing award-winning, original contemporary
dramas involving conflicts and dilemmas faced
by today’s youth. The programs are part of its
“Schoolbreak Specials” series and usually run
once a month throughout the school year.

The one-hour dramas are developed with ed-
ucators, psychologists, religious leaders, and
experts in related fields. They are intended to
give teachers and students in grades 7 through
12 the opportunity to explore serious topics.
Broadcasts are close-captioned for the hearing
impaired.

School personnel can videotape the programs
and show them twice in a school or library dur-
ing a ten-day period. Taped programs may be
retained for preview for 45 days, after which the
recordings must be erased. Their use is gov-
erned by the federal government’s Fzair Use reg-
ulations concerning copyrighted material.

Program guides are available to help teach-
ers employ the “Schoolbreak Specials” as cata-
lysts for discussion, research, and other class-
room activities. Guides include a program
synopsis, discussion topics, suggested activities,
and additional resources for each program. They
may be ordered from KIDSNET, a nonprofit
group based in Washington, DC, that reviews
commercial television programs for appropri-
ateness for the classroom or for viewing by
school-aged children. KIDSNET also puhlishes
guidelines on how to use commercial television
effectively in the home.
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Wisconsin Public Television

The Wisconsin Public Television Network be-
gan in 1954 as one station associated with WHA
Radio at UW-Madison. (See figure 13) Today
the network airs more than 100 K-12 series,
consisting of approximately 1,500 individual
programs. They are telecast between 8:30 a.m.
and 3:30 p.m. during the schocl day on televi-
sion stations covering virtually the entire state.
“Parade of Programs,” a schedule book produced
annually by the state WECB, has a complete
listing of these programs. It contains a descrip-
tion of each instructional television {ITV) series,
titles of individual programs, broadcast sched-
ules, and the subject area and grade levels for
each series. There are also companion teacher
guides to assist classroom teachers in integrat-
ing instructional shows into their existing cur-
riculum.

A free, online computer service called Learn-
ing Link Wisconsin also helps classroom teach-
ers use ITV programming. One of Learning
Link's major features is Curriculum Connec-
tion, a computer database with information
about ITV programs broadcast on Wisconsin
Public Television and listed in “Parade of Pro-

- Figure 13
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grams.” Curriculum Connection can be accessed
to obtain a description of the ITV programs and
to cross-reference each show to a particular topic
or grade level. Learning Link also offers an
electronic mail service, provides a “forums” sec-
tion that serves as an electronic bulletin board,
and includes file libraries and discussion cen-
ters.

In addition to these K-12 programs on public
television, approximately 16 courses are offered
by the UW System and WTCS. These courses
cover topics such as education, childcare, Viet-
nam, General Educational Development (GED)
preparation, and business and may be taken for
credit, recertification, or continuing education
units. Registration is by mail and instructor/
learner interaction is via telephone during pre-
determined “office hours.” Course work and
exams are graded by mail. UW telecourses are
available statewide, while WTCS classes are
offered by participating technical colleges.

Low-Power Television

Low-power television is broadcast with the
same technology as commercial television, ex-
cept such stations are licensed for a much small-
er area because of their weaker signals. The
coverage area may be five to 30 miles, or about
half the size of other commercial television sta-
tions.

These stations can be owned and operated by
a college campus, a school district, or any other
entity that can win approval from the Federal
Communications Commission (FCC). These sta-
tions are different from the community access or
education channels on a local cable television
system because they are separately licensed.
They alsc tend to be broadcast over the air in-
stead of being delivered via cable. Some low-
power stations may be seen on local cable televi-
sion systems, but this is not their usual mode of
transmission.

Modes of Instruction

The primary mode of instruction over broad-
cast television is one-way audi» and video. For
the most part there is no interaction between
the instructor and the learner. This is particu-
larly true of shows in the “Parade of Programs”
on public television. However, special programs
broadcast live on the state public television net-
work, such as “Teen Connection” and “Teen
Talk,” have toll-free telephone numbers so par-

ticipants can communicate with others taking
part in the show.

Advantages of commercial television as a tool
of instructional telecommunications are as fol-
lows:

o This medium is available in almost every
home and school in Wisconsin.

® VCRs allow shows to be recorded so they can
be viewed at a later time.

Disadvantages of commercial television for
instruction are as follows:

e There is no interaction between the program
and the students.

& Without a VCR, these programs must be
viewed when they are broadcast.

® A lack of programming exists that is suitable
to be incorporated into a curriculum.

e Students must also view commercials, unless
they are deleted during taping.

Wisconsin Public Television programming is
tailored for education and is a far greater source
of programming than commercial television. Ad-
vantages of Wisconsin Public Television for in-
struction over commercially broadcast televi-
sion are as follows:

e This network reaches practically every home
and school building in the state.

e This network provides a large number of
K-12 enrichment programs professionally pro-
duced for the classroom.

e Most programs have guides to assist teachers
in integrating the material into the existing
curriculum.

e Several of the programs broadcast have com-
puter programs, CD-ROMs, and laserdiscs to
supplement the video programs.

e These programs can be videotaped for later
use.

Disadvantages of using Wisconsin Public
T« vision for instruction are as follows:

e There is no interaction between the program
and the students.

a Without a VCR, these programs must be
viewed when they are broadcast.

Microwave Television

Microwave communications, a technology
available since the late 1960s, uses very high
radio frequencies to transmit television, tele-
phone, and data services. Terrestrial micro-
wave Systems consist of a series of relay stations
located in a line-of-sight path to each other.
They can simultaneously transmit a number of
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television programs or thousands of telephone
or data circuits.

Satellite microwave systems have supple-
mented these tervestrial facilitiesby linking var-
ious terrestrial systems into a worldwide com-
munications network. Microwave television
transmission can be omnidirectional, as in ITFS,
or point-to-point. Both kinds of transmission
are used in Wisconsin for distance learning.

ITFS

Equipment needed at the school to partici-
pate in an ITFS system includes
e an ITFS antenna;
® towers for line-of-sight path to the transmit-
ter site (if necessary);

e a downconverter to convert the microwave
signal to signals a television set can receive;

® cabling to bring the signal to the classroom (a
single wire to a single classroom or an internal
cable throughout the school);

e signal boosters, depending on the length of
cable needed to feed the signal to each class-
room;

® a television set or monitor for each classroom
that can receive the entire range of VHF and
UHF channels (sometimes referred to as “cable
ready”);

® a VCR and videotapes to record programs;

® a speaker phone or telephone convener box;
and

® a dedicated telephone line (recommended).

ITFS is a group of 28 television channels
established for educational institutions in 1963
by the FCC. ITFS is referred to as a “narrow-
cast” technology because it reaches a small, tar-
geted audience. A “broadcast” technology is one
that is designed to reach a mass audience, such
ascommercial television. A special antenna and
signal converter are required to receive an ITFS
signal. Because ITFS transmitters are usually
limited to ten watts of power, a usable signal
covers a radius of only 20 to 30 miles. The
farther away a receiving site is from the trans-
mitter, the larger and more costly the antenna it
needs to receive the signal.

ITFS is a line-of-sight technology, so a signal
will be obstructed by hills, buildings, trees, or
other objects that get in its way. (Figure 14
shows a clear line of sight is necessary for ITFS
transmission.) Consequently, the antenna at
the receive site must be mounted so that a di-
rect, unobstructed path exists to the transmis-
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sion tower. If a school district is surrounded by
trees, hills, or large buildings, it may have to
construct a tower to secure a ciear line-of-sight
path for its antenna.

The 28 microwave channels are in the 2,500
to 2,690 megahertz band of the radio spectrum
and are grouped into seven sets of four channels
each. An ITFS license will include four chan-
nels, but no more than that. This multichannel
capacity makes it possible to simultaneously
feed several channels from different locations,
thereby creating an interactive system with
multiple audio and video inputs. ITFS can be
engineered as a two-way system for both video
and audio, but is intended primarily as a one-
way video and two-way audio technology. It is
also possible to design systems with multiple
simultaneous audio and video sources, but this
type of ITFS network is more costly and cumber-
some. (Wisconsin Educational Communications
Board, 1990)

ITFS systems can telecast live, locally origi-
nated programs to many sites, such as confer-
ences and teacher inservice programs. These
systems also enable a teacher to instruct stu-
dents in multiple, remote classrooms. Twenty
ITFS systems in Wisconsin are licensed to the
WECB and another nine are licensed to WI'CS
districts. (See figures 15 and 16 for maps of
where these networks are located.) These sys-
tems place ITFS in reach of approximately
60 percent of all K-12 districts in the state. Not
all districts can take advantage of these servic-
es, however, because of topography and this
technology’s line-of-sight requirement.

Programs typically originate in a studio at a
local educational institution. Since ITFS serves
all educational units within its signal area, par-
ticipants can also receive courses from local UW
and WTCS campuses. Courses on “Teaching
over Television” and “Critical Thinking” have
been offered to secondary school staffby two UW
campuses, and a third delivers engineering
courses to employees at nine metropolitan in-
dustrial work sites. Several WTCS campuses
use ITFS to provide courses in business, commu-
nications, and technical skills as well as parent-
ing and equivalency diploma classes.

In addition, some ITFS systems have banded
together to offer courses that individual systems
had not been able to provide on their own, such
as Japanese, Russian, French, AP calculus, and
AP English. And because this technology can
cover several school districts, joint meetings of
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athletic conferences and regional school board
associations can be held, thus cutting down the
amount of travel between districts.

ITFS can also be combined with a satellite
dish to retransmit programming received from a
satellite. It can also retransmit a wide range of
teleconferences for student enrichment, staff de-
velopment, or inservice needs. Several ITFS
systems also provide Satellite Educational Re-
sources Consortium (SERC) programming. A
local user group develops the ITFS program-
ming schedule based on the needs of partici-
pants within the signal area,

Modes of Instruction

The primary mode of instruction over ITFS
comprises one-way video and two-way audio.
Local programs originate in a studio and nation-
al programs are brought into the system by

satellite dish. These satellite-based programs
are then retransmitted over ITFS.

A telephone-based return system capable of
carrying voice and data links learners with the
instructors, whether they are in a local ITFS
studio or a national satellite studio. Fax ma-
chines and computers enable instructors and
learners to exchange assignments, quizzes, ex-
ams, and student records.

ITFS can also deliver two-way audio and vid-
eo instruction. The Central Wisconsin Educa-
tional Television Network (CWETN) project con-
nects several small rural districts in
west-central Wisconsin with two-way ITFS tech-
nology. Each school in this two-way ITFS sys-
tem needs a studio, because each site will be
able to originate as well as receive instruction.
Two-way data communications can occur in all
ITFS systems over telephone lines. Computers
and fax machines make it possible to exchange
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. Figure 15
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assignments, quizzes, exams, and student
records throughout the system.

Advantages of using one-way ITFS technolo-
gy for instruction include the following:
e Students can see and hear the teacher and
teachers can hear the students through a tele-
phone bridge.
e It is relatively inexpensive to receive an ITFS
signal, although it is more costly to construct
and equip an ITFS studio.
e ITFS signals are reserved for education, so
they are relatively secure frequencies.
¢ ITFS signals have a range of approximately
30 miles, so they can serve as a regional technol-
ogy to meet the needs of schools within the signal
area.
e Because ITFS systems are regional technolo-
gies, they are governed and scheduled by their
users.
e ITFS signals can be relayed from one signal
area to another if they are within a 30-mile
range.
e Signals from other technologies such as satel-
lite, broadcast and cable television, and fiber
optics can be retransmitted over ITFS; this re-
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duces the amount of investment in certain tech-
nologies in the signal area and provides a cost-
effective last mile delivery system.

Disadvantages of using one-way ITFS for in-
struction include the following:

e The teacher cannot see the students and stu-
dents cannot see participants in other classes.
e The technology is line-of-sight and does not
work in all terrains, so costly towers may be
required so some locations can receive the sig-
nal.

e The technology is subject to some weather
and some microwave interference.

e Teachers must travel to the studio to conduct
their classes.

e Bell schedules, school calendars, and course
begin and end dates will not necessarily corre-
spond with local schedules and calendars.
(Barker, 1992)

For the advantages and disadvantages of a
two-way version of ITFS, see the section apply-
ing to two-way interactive fiber optics technolo-
gy on pages 51-52.

Point-to-Point Microwave

Equipment needed for point-to-point micro-
wave instruction includes

. Figure 16
WTCS Statewide ITFS System
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¢ a microwave antenna,

e receivers/transmitters (and towers to support
them, if necessary),

® television cameras,

e microphones,

e atelevision set or monitor for each classroom
that can receive the entire range of VHF and
UHF channels (sometimes referred to as “cable
ready”), and

e a VCR and videotapes to record programs.

Point-to-point microwave uses FM radio
waves to send audio signals and AM radio waves
to send video signals from one point to another.
These systems, licensed by the FCC at 6 mega-
hertz, have a range of up to 30 miles depending
on antenna size, transmitter power, and receiv-
er sensitivity. A 23 gigahertz frequency trans-
mits signals for short hauls of up to 15 miles.
The signals are directional and may be either
simplex (one-way audio and video) or duplex
(two-way audio and video). This technology can
provide one or two audio subcarriers that can
carry numerous data, audio, and video channels
on a single system. Four channels of full-motion
video can be transmitted over one microwave
system.

Towers need to be constructed to support the
microwave transmitters and receivers. Tower
height depends on the terrain because they need
to be aligned by line of sight with no obstacles

. Figure 17

between the transmitter and receiver. Figure 17
shows the line-of-sight requirement for point-to-
point microwave transmission. Outages due to
weather are minimal and adding channels is
relatively inexpensive compared to fiber optics
and cable systems. The point-to-point feature
provides a secure system with access to one or
more receivers.

Point-to-point microwave can be used in the
same manner as ITFS to transmit live interac-
tive communications, to rebroadcast satellite
programs, or to air taped programs. In addition,
amicrowa * network can be designed with addi-
tional audio and data channels for a telephone
network to carry fax transmissions, data lines to
connect to computer systems, and additional
audio lines for teleconferencing.

Northcentral Technical College (NTC) in
Wausau has constructed a microwave system
that has a duplex channel to, and a simplex
channel from, each of its five regional campuses.
This system enables NTC to deliver up to seven
courses or programs simultaneously. It also
connects regional campuses to the main campus
computer system. It has expanded its audio
channels by adding seven additional telephone
lines to each of its regional campuses, with one
of the audio lines dedicated to fax communica-
tions. The simplex channel from each of the
regions serves as a return video and audio link
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for one of the WECB’s ITFS channels, which are
also a part of NTC's telecommunications sys-
tem. The additional audio lines also provide
toll-free audio return lines for the other ITFS
channels.

Modes of Instruction

Point-to-point microwave can provide one-
way video and two-way audio or full two-way
audio and video transmissions. This type of
technology can simultaneously transmit audio
and video signals along with print materials.

For the advantages and disadvantages of one-
way point-to-point microwave technologies for
instruction, refer to the previous section in this
chapter on ITFS technology (page 42). For the
advantages and disadvantages of two-way
interactive point-to-point microwave technology
for instruction, see the section on fiber optics
(pages 51-52).

Cable Television

Equipment needed at the school to receive
instruction via cable television includes
® cable service from the local distributor;

e cabling to bring the signal to the classroom (a
single wire to a single classroom or an internal
cable throughout the school);

® a “cable ready” television, or a monitor, in
each classroom;

e a VCR and videotapes to record programs;

® a speaker phone or convener box;

® a dedicated telephone line (recommended);

® special response equipment if required by a
particular program;

e special modem and computer for XPRESS
XChange.

Cable television began as a way to provide
television to communities unable to receive a
broadcast signal. The increased dependence on
communication satellites to deliver programs
and the decrease in the cost of this technology
now allow cable companies to deliver a wide
range of specialized programming to subscrib-
ers. Cable television today includes channels
dedicated to sports, movies, news, and even edu-
cation.

Cable television is transmitted over a coaxial
cable that can carry broadcast television sig-
nals. Figurc 18 illustrates how cable companies
service their customers. Satellites provide a
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direct feed of the television signals to cable com-
panies, which then deliver them to customers
via cable. The newer fiber optics technology,
discussed later in this chapter, can be used in
place of coaxial cable. Equipment req:.ired for
cable television includes modulators, demodula-
tors, addressable converters, and amplifiers.
The coverage pattern of coaxial cable can be
point-to-point or point-to-multipoint, with an
average range of up to 30 miles.

Although coaxial cable is fully interactive, it
islimited by the number of channelsit can carry,
and data transmission requires a separate chan-
nel. The number of channels available for edu-
cation can be determined between a cable com-
pany and school district when local government
awards the cable franchise. Once the communi-
ty’s cable operation is in place, there is less
chance for expansion of the system’s capabili-
ties.

Coaxial cable is not significantly affected by
adverse weather conditions, although one com-
mon problem is the disruption of service by acci-
dental excavation of an underground cable.
Through business and school partnerships, this
technology can provide significant cost savings
to both parties for mult.channel capabilities. It
also has the advantage of being locally fran-
chised and regulated. Negotiations between
school districts and cable companies can be very
complex and time-consuming. There may be no
need for expenditures for costly towers and sat-
ellite dishes, but cable is primarily confined to
areas served by a cable company. Therefore, it
will be unavailable in communities without ca-
ble television service. Negotiations between
multiple school districts and multiple cable com-
panies can be difficult and lengthy. (Kitchen,
1989)

Early cable television systems were one-way,
which meant they could send programming to
subscribers. Now, interactive cable gives cus-
tomers greater freedom of choice in programs
and added features and services. Tn the near
future these new services will include home se-
curity for burglary and other threats, home shop-
ping, at-home banking, video games that inter-
act with a central computer or other cable
subscribers, conferencing, videotext delivery,
and interactive instruction. For example, J: )a-
nese television for several years has incorporat-
ed cable television and videodiscs for education-
al applications. (Wedemeyer, 1986)
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Dedicated Channels

Schools and districts can offer distance learn-
ing through cable channels set aside, or dedicat-
ed, exclusively for local or community program-
ming. These “dedicated” channels can transmit
locally produced courses and instruction from
one building or school district to many others.
The chennels can be assigned specifically for
schools or can he one of the government, educa-
tional, or community-access channels some com-
munities negotiate when they award local cable
franchises. These dedicated channels may be
part of the community cable loop that goes into
the home of each subscriber.

Cable television systems also provide a closed
government loop, called a “B” loop, that is only
accessible to local and county government offic-
es, school buildings, or other agreed-upon loca-
tions. This “B” loop can also carry distance
learning programs.

Japanese is currently being taught in three
high schools in the Milwaukee area over a live,
two-way cable connection. The system uses one
channel to send the signal to the receiving class-
rooms and one channel to receive the signal from
each of the two remote classrooms. Consequent-
ly, three channels are needed for a full two-way
video/audio system.

Cable Program Providers

Schools and districts can also receive dis-
tance learning by purchasing programming from
members of Cable in the Classrcom (CIC), a
nonprofit service of the Cable Alliance for Edu-
cation. Sometimes CIC allows the programs to
be recorded without a fee. CIC consists of more
than 30 cable distributors serving more than
two thirds of the nation’s cable television audi-
ence.
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Some CIC members help education by offer-
ing cable installation to all public schools or
providing equipment such as VCRs, monitors,
teaching materials, and computers to partici-
pating schools. Sometimes these providers even
sell satellite dishes at cost to public schools
outside their cable delivery areas. .

Cable systems throughout Wisconsin and the
nation receive programming via satellite and
then transmit it over coaxial cable to subscrib-
ers. Thus, a school district without cable service
can receive this programming with a C-band or
Ku-band steerable satellite dish. The dish, how-
ever, must be equipped with descramblers need-
ed for the various commercial channels. (An
explanation of dishes is given in the section on
satellite technology later in this chapter.)

When using a satellite dish to receive cable
programming, schools must be sure to know if
descramblers are needed and how much they
cost. Some commercial channels will provide a
school with a free descrambler if the school is
using its programming for instructional purpos-
es; this offer varies with the channels. Most
educational channels are not scrambled and
tend to be located in the Ku-band portion of the
satellite frequency spectrum.

Cable television providers offer a variety of
programming including news, documentaries,
and presentations of drama and the other per-
forming arts. There are also curriculum-based
programs for math, English, science, social stud-
ies, biology, foreign languages, health, and vo-
cational and technical studies. They are offered
free of commercials and copyright clearances
range from Fair Use (single use within ten days
and 45 days’ retention for evaluation) to perpe-
tuity. Many programs include curriculum-based
support materials. Appendix C describes major
cable providers and programs designed for use
in K-12 classrooms.

Major program providers offer guides to help.
classroom teachers use their programs and to
identify additional readings and resources. Sev-
eral additional guides on satellite and cable tele-
vision educational programming are alse-avail-
ableincluding Cable in the Classroom mugazine,
which can be ordered from local cable eievision
operators. This magazine provides j:iformation
on selected cable, broadcast, and yublic televi-
sion programming arranged by subject matter.
Cable in the Classroom alsc includes study
guides for programs of intercst, how-to features
that demystify teaching technology, curriculum-
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building articles about programming, and direc-
tories of free teaching materials. A second guide
titled The Educator’s Guide to Cable Television
has tips on how to use programs in the class-
room, reviews them by subject matter, and in-
cludes weekly broadcast schedules.

Modes of Instruction

Several modes of instruction are possible with
cable television, depending on whether a district
is programming its own dedicated channels or
obtaining it from cable providers. Two-way au-
dio and video instruction can take place over a
district’s dedicated channels. This mode re-
quires one channel for the originating classroom
and one for each receiving classroom. Ifonly one
dedicated channel is available for education, one-
way video and two-way audio instruction can
occur with a telephone-based return system. In
s~me cases, a government or public-access chan-
nel can be borrowed to increase the number of
channels available for two-way audio and video.
Local governmental bodies that deal with cable
television will indicate if this is feasible.

Cne-way video, two-way audio instruction is
also possible when live, interactive courses are
taken over cable television. TI-IN, a satellite-
based provider of student courses and staff de-
velopment programs from Texas, also offers pro-
gramming on cable television. Since this
delivery mode is basically one-way audio and
video, a telephone-based audio return system is
needed for an interaction circuit. This return
system is coupled with ~ computer that has a
modem to send and receive assignments, quiz-
zes, exams, and student records.

One-way audio and video instruction is the
prevalent mode for enrichment programs pro-
fuced by cable program providers that air on
commercial channels like Arts and Entertain-
ment, Discovery, and Nickelodeon. On the
XPRESS XChange channel, a special computer
modem enables a school to separate one-way
data communications from the cable television’s
video and audio signals. This information can
then be printed out.

The advantages and disadvantages of one-
way dedicated cable television channels for in-
struction are the same as those for one-way
I'FFS and satellite technologies (see pages 42
and 49).

The advantages and disadvantages of two-
way interactive dedicated cable television chan-
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nels for instruction are the same as those dis-
cussed for fiber optics (see pages 51-52).

The advantages and disadvantages of pro-
gramming distributed by members of Cable in
the Classroom are the same as those for Wiscon-
sin Public Television programs (se~ page 39).

Videotext and Teletext

Equipment needed at the school so classes
can receive videotext and teletext includes
@ a television equipped with closed caption ca-
pability; and
e equipment to send signals over the televi-
sion’s vertical blanking interval (VBI). VBI is
the part of the television video signal in the
black bar that can be seen at the top of the
television picture.

Videotext is a generic term referring to elec-
tronic messages of text and graphics. Essential-
ly there are two types of videotext, one-way and
two-way. One-way is known as teletext, or
broadcast videotext. Teletext is usually deliv-
ered via the VBI on a standard broadcast or
cable television channel. Teletext services usu-
ally concentrate on rapid delivery of data that is
constantly changing, such as stock market quo-
tations, farm commodity reports, and weather
information.

Two-way videotext is referred to as videotext
(the most common designation), view data, or
interactive videotext. This type of service func-
tions very much like an online database. How-
ever, the addition of color graphics is an identi-
fying characteristic of videotext. These two-way
services are delivered via cable television or,
more commonly, by telephone. Interactive video-
text offers unlimited databases as well as many
two-way services such as banking, computer-
aided instruction, online shopping, and electron-
ic mail. (Wedemeyer, 1986)

Modes of Instruction

This technology will not ne used widely. How-
ever, it can fill specialty niches such as relaying
daily stock market quotations to a business
class, farm commodity reports to an agriculture
class, and weather updates and information.

Satellite

Equipment needed at the school to receive
distance learning via satellite includes

e asatellite dish (C-band or Ku-band steerable
recommended);

e cabling to bring the signal into the school;

® a receiver to steer the dish and capture the
signal;

e cabling to bring the signal to the classroom (a
single wire to a single classroom or an internal
cable throughout the school);

e a television or monitor for each classroom
that cen receive the entire range of VHF and
UHF channels (sometimes referred to as “cable
ready”);

¢ a VCR and videotapes to record programs;

e a fax machine (optional);

e a speaker phone or convener box;

e a dedicated telephone line (recommended);
and

e special response equipment (for example,
when needed with SERC or TI-IN program-
ming).

Communication satellites are essentially
nothing more than radio-relay stations in space,
fulfilling much the same purpose as microwave
towers. Satellites receive radio signals trans-
mitted by an “uplink” from the ground, amplify
them, translate them in frequency, and retrans-
mit them back to the earth. Satellites are
26,000 miles out in space in a geosynchronous
orbit of the earth. Geosynchronous means the
satellites always remain in the same position
relative to the surface of the planet. Satellites
in this type of orbit can transmit a signal over
about half the earth. The coverage area of a
satellite’s signal is known as a footprint. The
size of the satellite’s transmission range makes
satellite transimissions insensitive to distance,
because they can simultaneously reach every
downlink on one half of the earth. (Campanella,
1989)

In 1957, the former Soviet Union launched
the first satellite into space. Communication
satellites since then have become a major part of
the national and international communications
network. Communication satellites now con-
nect even the most remote spots of the world and
can transmit voice, data, and vides almost any-
where. Currently there are 38 communication
satellites in orbit over North America, each with
the capacity to carry or transmit between 24 and
48 channels. The pioneer in the field of satellite
interconnection was the Public Broadcasting
System, which in 1978 connected its public tele-
vision stations. (Wisconsin Educational Com-
munications Board, 1988)
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Newer satellites with more powerful signals
have eliminated the need for high-cost, high-
maintenance receiving dishes, making satellite
transmissions available to almost any school
with basic technical support on the premises.
Satellites formerly were only able to send sig-
nals indiscriminately to large geographical ar-
eas. But new technologies allow direct satellite
broadcasts to specific regions of a nation or state.
And advancements in compression technology
will one day multiply the world’s communica-
tions capabilities five-fold to an ~stimated
180,000 channels. These increases will be nec-
essary to meet the expested growth during the
rest of the century in satellite traffic, which
consists of telephone and television signals, tele-
conferencing, electronic mail, data transmissior;,
and other forms of communication. The volume
of this traffic is estimated to be increasing at
20 percent annually. (Wedemeyer, 1986)

Most commercial satellite systems have two
primary frequency bands, C-band and Ku-band.
An “uplink” consists of an antenna, amplifiers,
and equipment necessary to transmit a signal to
a satellite. A “downlink” is the equipment need-
ed to receive a satellite signal on the ground. A
“transponder” is the equipment on board a satel-
lite that receives signals from earth, amplifies
them, changes their frequencies, and sends them
back to earth. One full transponder can trans-
mit one television channel. A satellite in the
past usually had 12 transponders, but newer
satellites have twice as many. Each transpon-
der on a satellite can be reused by means of
polarization, thereby providing 24 wideband
communications channels from a satellite that
has 12 transponders. Polarization can either be
vertical or horizontal.

Satellite transmission is costly, so it is re-
served for certain types of services such as tele-
vision, data transmission, and long-distance
telephone calls. A typical satellite has the ca-
pacity to simultaneously transmit up te two col-
or television channels, 1,200 voice channels, 16
data channels at the rate of 1.544 megabits per
second, 400 data channels at 64,000 bits per
second, and 600 data channels at 40,000 bits per
second. By way of comparison, the first INVEL-
SAT satellite launched in 1971 could transmit
only 4,000 voice circuits and two color television
channels. The INTELSATV satellite launched
in 1981 has a capacity of 12,000 two-way voice
circuits plus two color television channels.
(Dordick, 1989) And as discussed in chapter 2,
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one current INTELSAT VI satellite can trans-
mit 20 billion bits of information in seven to
20 seconds.

Video compression technology enables some
transponders to transmit two or more television
channels. Currently, SERC and TI-IN tran-~mit
at half-transponder strength. This means . .ey
can split one full transponder into two channels,
thus doubling the amount of programming over
the same transponder. However, schools need
special receivers for their satellite dishes so they
can use programming relayed on half-transpon-
ders. In the near future, digital compression
technology will enable each transponder to carry
ten or more video channels. Transponders can
carry only one channel today.

Each satellite band has its benefits and its
drawbacks. The C-band frequencies are rela-
tively low power and, therefore, relatively inex-
pensive to operate. They require larger dishes
to receive the signal, however, and are subject to
some terrestrial microwave interference.
Ku-band satellites need more power and are
more costly to operate, but have smaller, less
expensive receive dishes. Also, their signal is
nat subject to interference from the more com-
mon microwave transmissions. Most education-
al programming available by satellite is on Ku-
band. However, Ku-band signals tend to
degenserate in heavy rain hecause the signal is
about the size of a raindrop. (Wisconsin Educa-
tiecnal Communications Board, 1993)

A substantial amount of instructional pro-
gramming is available via satellite. Smith Holt,
founder of Oklahoma State University's Arts
and Sciences Teleconferencing Service (ASTS),
has noted that the DSAT Institute has identi-
fied at least 111 providers of satellite-delivered
educational programming. The majority of these
are not involved in live, interactive television,
but those that do offer a variety of programming.
(Holt, 1991) Appendix C looks at major K-12
satellite providers.

If full-curriculum courses are not needed, en-
richment programs are available. They include
shows on space and space flight from the Nation-
al Aeronautics and Space Administration
(NASA), science seminars on supercomputers
and acid rain, and live and interactive “electron-
ic field trips” to research and development cen-
ters and schools around the world. Satellites
also give students access to radio and television
channels that broadcast in Japanese, Spanish,
and French. Some of these channels are from
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foreign countries while others originate in the
United States.

Professional staff development and continu-
ing education programs are offered by each of
the student course providers mentioned above
as well as by National Technological University
(NTU), which gives graduate-level courses in
computers, engineering, and management. The
Naticnal University Teleconferencing Network
{(NUTN) delivers teleconferences and informa-
tional programming to a variety of educational
and business audiences. UW System schools are
active members of NUTN and the UW-Madison
College of Engineering produces programs for
NTU. DPI, WECB, and the UW-Extension col-
laborate with SERC to present inservice and
graduate courses for K-12 teachers.

Modes of Instruction

The primary mode of instruction with satel-
lite technology incorporates one-way video, two-
way audio, and two-way data. An audio-based
return system capable of carrying voice and data
links learners with the instructors. Fax ma-
chines and computers help instructors and
learners to exchange assignments, quizzes, ex-
ams, and records.

Advantages of satellite instruction include
the following:
¢ Students can see the teacher.
® Teacher-student audio interaction is possi-
ble.
® Real-time distribution of instructional mate-
rials, including handouts, tests, and assign-
ments, is possible at remote sites through print-
ers.
® Because satellite signals can cover large geo-
graphical areas, this technology is relatively
cost-effective;

e Most satellite systems are “turn-key” opera-
tions, providing program offerings, scheduling,
instruction, student grading, and distribution of
materials to participating schools.

e Satellite programming is the most widely
known distance learning technology, making it
easier for local school boards and decision mak-
ers to support.

Disadvantages of using satellite television as
a means of distance learning include the follow-
ing:
¢ Program offerings are centralized, thereby
limiting control by local school districts.

o The television teacher cannot see the stu-
dents.

e Students at the receiving sites cannot see
students at other sites.

e Telephone contact during class is not imme-
diate, preventing some students from calling in.
o An audio echo is common when students use
the telephone to talk with the television teach-
er.

® Some receiver dishes, especially Ku-band
dishes, are weather sensitive and can lose their
signals, especially during heavy rain, snow, or
dust storms; and both the C-band and Ku-band
are susceptible to periodic “sun outages.”

¢ The potential exists for large class sizes of
200 to 300 students at a time, limiting the
opportunity for teacher-student interaction.

o Student-to-student interaction between dif-
ferent sites is extremely limited at best, and
nonexistent at worst.

¢ In addition to start-up costs for a satellite
dish and other apprepriate receiving equip-
ment, the school must pay an annual subscrip-
tion fee to the satellite vendor to receive pro-
gramming.

o Differences in bell schedules, time zones,
and dates for spring breaks, holidays, and so
forth often create conflicts with local school
schedules, and are not easy to resolve. (Barker,
1992, p. 36-37)

Fiber Optics

To use fiber optics for instruction, schools
will need a variety of equipment, including
v fiber optics cabling to each point on the net-
work;
o multiple electronic switching devices
throughout the network;
® codecs (coders/decoders) to put signals onto
the fiber and to take them off at the other end;
® receivers/transmitters to send and receive
audio and video signals to and from the codecs;
¢ television cameras;
® microphones;
e atelevision set or monitor for each classroom
that can receive the entire range of VHF and
UHF channels (sometimes referred to as “cable
ready”);
o a VCR and videotapes to record programs;
and
e additional equipment as needed.

Fiber optics, one of the newest, most power-
ful, and potentially most expensive of the two-
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way interactive technologies, employs a glass
cable that transmits light signals instead of elec-
trical signals. Light conducted by fiber optics
systems is from the ultraviolet, visible, and in-
frared regions of the electromagnetic spectrum.
The fiber is able to transmit the beam of light
because the wrapping of the fiber functions as a
mirror and reflects the light beam back into the
core, where it remains until it again strikes the
core wrapping. This reflecting action occurs
continuously as the beam travels from one end of
the fiber to the other.

A fiber-based communications system con-
sists of a laser transmitter, the glass fiber, and a
receiver that can simultaneously process voice,
data, and video signals on the same transmis-
sion system. (Figure 19 is a diagram of how a
fiber optics system operates.) The transmitter
takes the coded electronic signal and converts it
to the light signal, which is carried by the glass
fiber to either a repeater or receiver. At the
receiving end the signal is detected, converted to
electronic pulses, and decoded to the proper cut-

. Figure 19

put. This output could be voice, video, or data,
depending on the end receiver. (Tariyal and
Cherin, 1989)

Each glass fiber, as small as a human hair,
can carry up to 24 analog television channels.
This means that, using analog transmission
technology, there could be eight three-site con-
nections providing eight classes to 16 remote
sites at the same time. This sam.e fiber can carry
as many as 64 digital television channels. Re-
cent advances in laser technology have made it
possible for one fiber to transmit one billion bits
of information each second. This speed is equiv-
alent to the transmission each second of either
20 digital television channels, 14,000 telephone
conversations, or 100 average-length novels.
(Wedemeyer, 1986)

Fiber optics transmission is attractive for sev-
eral reasons.

e Glass is more plentiful than copper.

o The small size of the cables increases the
capacity of ducts that are now crowded with
conventional cables.

Schematic Diagram of a Lightwave Communications System
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e All forms of electrical interference are elimi-
nated.

e The potential for multisignal transmission
far exceeds that of electrical cables.

o The low resistance (or attenuation), even at
very high frequencies, reduces the number of
amplifiers required to deliver signals over very
long distances. (Dordick, 1989, p. 467)

The original signals a fiber optics system
delivers can originate from a satellite. Fiber
optics coverage can be point-to-point or point-to-
multipoint, traveling more than 20 miles with-
out repeaters and much farther with specialized
equipment. Other equipment necessary for this
type of system includes FM modulators and de-
modulators at each site, optical transmitters
and receivers for analog systems, and codecs for
digital systems.

The channel capacity of this technology is
limited only by the number of fibers and ad-
vancements in receivers and transmitters. The
system also can be easily expanded to include
audio and data transmission. Fiber optics trans-
mission is completely unaffected by weather and
less subject to noise and interference than cop-
per cable transmission. An increasing number
of utilities and telephone companies are install-
ing fiber optics to upgrade their telecommunica-
tions infrastructure. Thus, this technology of-
fers attractive opportunities for business and
education partnerships that might be able to
lower the costs to the schools for this very expen-
sive technolegy. (Kitchen, 1989)

Until 1970, long-range fiber optics communi-
cation systems, for the most part, were impracti-
cal. Since then, however, remarkable advances
have taken place in the development of super-
transparent glass fiber. Improvement of the
fibers, coupled with new signal input and output
devices, has made fiber optics communications
one of the fastest growing areas in the communi-
cations world. Figure 20 is a map of the state
that details fiber optics projects for education in
Wisconsin.

Modes of Instruction

Advantages of two-way interactive distance
learning—whether transmitted over fiber op-
tics, point-to-point microwave or ITFS, or cable
television systems—include the following:

e Two-way, full-motion video can be transmit-
ted among all sites, allowing students and teach-
ers to see each other.

e Most systems currently operating are small
networks that promote local control of the teach-
er and the curriculum and generally maintain
small class size.

e Open microphones allow for full interaction
between students and teachers as well as be-
tween students.

e Most signals over current media are not af-
fected by weather.

e Any site on the network can originate as well
as receive classes.

e Unless required by law, the presence of a
classroom facilitator at remote sites is typically
not necessary because the teachér can see all
remote sites at all times.

Disadvantages of two-way interactive dis-
tance learning instruction, regardless of the
transmission system employed, include the fol-
lowing:

e Cable television and fiber optics are still not
available in many rural communities, although
they are slowly becoming more common.

e Fiber optics is very expensive to install.

e Virtually all successful two-way interactive
television systems are founded on a partnership
between schools and businesses in thelocal area,

. Figure 20
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Source: Evans Associates. Wisconsin Distance Education
Technology Study. Madison: Wisconsin Educational Commu-
nications Board, 1993, p. C-1.
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and the human resources and financial capital
needed for a partnership like this are not avail-
able in many rural areas.

® Most systems require a large capital invest-
ment to pay for start-up costs.

® The technology does best as a small network,
with the linking of additional sites being expen-
sive and making it increasingly difficult to main-
tain the two-way “visibility” among all sites.
(Barker, 1992, p. 37-41)
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Matching Needs
with Technologies

Introduction

This guide has already discussed the origins
of instructional telecommunications and dis-
tance learning and illustrated their use in class-
rooms in Wisconsin, across the nation, and
around the world. It has also explained the
various technologies used to deliver instruction
in Wisconsin.

Chapters 5 through 9 present a strategic
planning model for assessing instructional
needs and matching those needs in the class-
room with telecommunications technologies.
These chapters discuss the necessity for an in-
structional telecommunications plan and in-
clude suggestions for organizing the assessment
effort.

The planning model outlined in these chap-
ters can lead school district personnel through a
process of discovery designed to help them de-
velop specific long-range plans to achieve their
preferred futures. The model can show them
how tc design a process for continuously collect-
ing, monitoring, and reviewing critical data. It
discusses how to involve a broad-based group of
stakeholders—school and community mem-
bers—in planning for these technologies. Also
described are ways in which these stakeholders
can serve as key communicators in explaining
specifics of the district’s instructional telecom-
munications plan to the general public.

This guide discusses how broad-based activi-
ties zan build districtwide ownership of and
support for the instructional telecommunica-
tions plan. It explains how districts can deter-

mine specific goals and objectives to support the
vision and mission statements that are part of
this process. And it shows districts how to create
a plan to secure what they want for the future.

Why Create a District Plan?

Every school district should develop a tech-
nology plan to guide its use of instructional tele-
communications. However, the issues involved
are complex, and planning for telecommunica-
tions technologies shouid be done very carefully.
These are steps that need to be taken.

e List all courses of study the district currently
provides as well as courses being considered for
introduction into the district in the future via
telecommunications technologies.

e Choose the types of instructional opportuni-
ties the district, wants telecommunications tech-
nologies to provide, whether they are full-credit
student courses, collaborative learning ventures
between classrooms, or staff inservice and pro-
fessional development programs.

e Identify potential providers of local, regional,
state, or national instructional programs that
can meet district needs and expand the current
curriculum with courses it could not otherwise
offer.

o Consider technologies currently available
that could meet current and projected instruc-
tional needs.

e Researchnew and emerging technologies that
could meet current and projected instructional
needs.

e Calculate the costs associated with new in-
struction and equipment.
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® Determine inservice training needed to help
teachers effectively use instructional telecom-
munications in their classrooms.

e Assess the impact instructional telecommu-
nications technologies will ultimately have on
the fabric of the classroom and the school dis-
trict as a whole.

As this guide has shown, new learning op-
portunities have been created by the prolifera-
tion of information resources, the growing need
for informatien and lifeleng learning skills, and
the development of new technologies. Satellite,
cable and broadcast television, computers, mi-
crowave, and fiber optics technologies are now
capable of transmitting significant amounts of
information in the forms of voice, data, and
video.

All of this material can be sent directly to the
classroom, library media center, workplace, or
home. New technologies have given people whe
know how to operate them the power that comes
from having access to large amounts of informa-
tion. Educational organizations have also been
able to harness these technologies to create new
forms of instruction and to further communica-
tion among all members of the educational com-
munity.

Telecommunications technologies can affect,
to some extent, how school districts operate, the
characteristics of traditional classrooms, and
the way teachers perform their jobs. The tradi-
tional role of a teacher is to lecture to a large
group of students. But new technologies can
shift that role to one in which the teacher facil-
itates collaborative, individualized, and small-
group instruction. These technologies also en-
able teachers to extend their instruction to
students in remote locations by means of voice,
data, and video transmissions. Teachers can
reach students in other sites across campus, in
other school districts, or in other towns, states,
or countries. The types of instruction they can
offer range from a full-credit course for high
school students to an enrichment program or a
collaborative project with another class.

One reason planning is important is that
instructional telecommunications technologies
can be expensive. For example, it can cost as
much as $24,000 to equip each classroom thatis
part of a fiber optics network. This price in-
cludes television monitors, switching devices for
video and audio signals, microphones, and a
teaching station. The teaching station itself
must have a telephone, a computer, and a cam-
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era control unit to coordinate video between the
instructional site and the remote classrooms. A
fiber optics network is expensive because the
equipment gives each classroom in the system
the capability of originating as well as receiving
instruction.

Prices are also high for some of the other
technologies available. A satellite dish can cost
between $5,000 and $10,000; a two-way Instruc-
tional Television Fixed Service (ITFS) classroom
with three cameras, $28,000; and a one-way,
full-production ITFS studio, as much as $30,000.
Only one full-production studio is needed for a
one-way video ITFS system. Although a two-
way video ITFS system does not require a major
production studio, each classroom must be
equipped to both receive and transmit signals.
An ITFS classroom that will only receive trans-
missions can be built for as little as $800 to
$1,000. Such a facility requires an antenna to
bring in the signal, wiring to the classroom, a
television set, videocassette recorder (VCR), and
a speaker phone. Costs could be considerably
higher if a tower is needed at the school to
receive the ITFS signal.

A computer with a modem can be purchased
for between $1,200 and $2,400. However, it can
be used by only one or two students at a time and
long-distance telephone lines are needed to fully
realize the capabilities and benefits of this tech-
nology. Few districts currently provide long-
distance telephone service to their library media
centers, much less to individual classrooms.

The costs mentioned so far are only those
associated with the technology’s hardware. Ex-
penses for teacher salaries, student support fa-
cilities, tuition, consortium membership, user
fees, facility construction, and maintenance will
all increase budgets for an instructional tele-
communications program.

Taking all these factors into consideration, it
is of the utmost importance that school districts
do not make decisions based only on the type of
technology available in the district or desired by
some of the users. Districts should, instead,
create a strategic telecommunications technolo-
gy plan based on the instructional needs of their
students and the professional needs of their
staff.

Purposes of a District Plan

A district’s instructional telecommunicaticns
plan should be part of its total technology re-
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quirements and serve as a blueprint for the
future. The plan should state the district’s phi-
losophy, mission, and vision for the future. The
district must explain how implementation of
this plan will affect curriculum and instruction,
staff development, community involvement, and
community education.

The instructiona) telecommunications plan
should also describe the needs assessment pro-
cess, the planning process, how the technology
will be integrated into the district’s overall level
of technology, and the evaluation model used for
assessment. The final section of a district in-
structional telecommunications plan should in-
clude the recommendations and broad goals, pol-
icies, and other procedural guidelines needed for
implementation.

There are many actions that must be taken
when creating a district plan for instructional
telecommunications. Essentials of long-range
planning for instructional telecommunications
are as follows:

e allow sufficient time to develop the plan and
complete all of its steps, while keeping in mind
that planning is a continuous process;

e work with knowledgeable planners and pro-
cess consultants;

e allocate sufficient resources to support the
planning effort;

e develop a vision or strategic goal;

e collect, monitor, and utilize external and in-
ternal data throughout the planning process;

e modify or amend the plan as new data indi-
cates the need for change;

e have the community members, staff, stu-
dents, and other important constituents accept
and support the plan by involving all crucial
stakeholders in the planning process; and

e remember the keys to technology planning
success are involvement and ownership by
many. (Peterson, 1991, pp. 47-48)

Integrating Instructional
Telecommunications

The planning model proposed for integrating
instructional telecommunicationsinto the class-
room and school district is shown in figure 21.
Each phase of this model will be reviewed sepa-
rately in this guide. This model is taken from
the Department of Public Instruction’s Guide to
Curriculum Planning in Computer Education.
(Anderson, 1987)

The four major phases in the planning pro-
cess will be discussed in separate chapters. They
are

I. creation of a district plan (chapter 6),
II. implementation of that plan into a district
program (chapter 7),
III. evaluation of that program (chapter 8),
and
IV. modification of the plan and program
_ (chapter 9).

Each phase consists of a complex set of activ-
ities needed to complete the task. Appendix F
contains a checklist to help districts organize,
plan, and implement an instructional telecom-
munications program. Although the basic plan-
ning model comes from the Guide to Curricu-
lum Planning in Computer Education, its
components are taken from several sources.
While districts may adapt this model to fit local
circumstances, it is recommended that all or
most of the suggested steps be integrated into a
district planning process. It is important to
note that, even though detailed separately, some
of these steps can and should be done simulta-
neously.

This model is focused at the district level, but
it can easily be adapted to plan projects for a
building, region, or an entire state. Simply
translate personnel, resources, and activities
into roles and resources appropriate for the
level ai which the planning model is used. For
example, in creating a plan at the building
level, the steering committee should consist of
building-level administrators, representatives
from each department and student support
area, students, and parents. If desired, district-
level representation may be added.

If this model is adapted to create a regional-
level plan, the steering committee should in-
clude representatives from each district’s ad-
ministrative and instructional staffs, as well as
from regional units such as cooperative educa-
tional service agencies (CESAs) or consortiums.
A second group of participants consisting of
district personnel will be needed to conduct the
activities in each participating school district.
The steering committee must coordinate the
work of these district groups. The aggregation
and analysis of the individual school district
reports can be used as the basis for the regional
report and plan.

One of the basic components of this planning
model is a needs assessment that looks at both
instruction and technology. The model defines a
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. Figure 21

Planning Process

This diagram summarizes a suggested planning process for integrating instructional telecommunica-
tions into the K-12 curriculum.

/
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Implementing
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and management
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District Program

Overview
Evaluation checklist
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Source: Anderson, M. Elaine. A Guide to Curriculum Planning in Computer Education. Madison: Wisconsin Department o

Public Instruction, 1987, p. 14.

need as “the discrepancy between what is and
what ought to be.” That is, a need is the differ-
ence between a district’s current status and
what that district wants it to be in the future.
Consequently, this needs assessment includes
the process of identifying a district’s vision of
the future as well as assessing the present. If
there is no difference between the two, there is
no need that must be realized.
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The District Plan

The Steering Committee

Developing a district plan for instructional
telecommunications is the most time-consum-
ing phase of the planning model recommended
in this guide. (See figure 22 for a physical repre-
sentation of this model.) The first step is selec-
tion of a steering committee to be responsible for
ensuring that major steps in the planning pro-
ces:. are completed.

. Figure 22

Members of the steering committee have
many roles and duties including managing the
planning process, defining its goals and objec-
tives, and conducting instructional and techno-
logical needs assessments. The steering com-
mittee should be limited in number, but at a
minimum should include
o the district administrator or representative;
e a principal (or representative) from each
building in the district;

Planning Process

tions intc the K-12 curriculum.

This diagram summarizes a suggested planning process for integrating instructional telecommunica-
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e the district curriculum coordinator;

e thedistrict library media director or a schoc,
library media specialist;

e the district computer coordinator or other
technology teacher;

e classroom teachers, preferably from each lev-
el—elementary, middle, and secondary;

e guidance counselor(s);

e the president, or a representative, of the
teachers’ union; !

e school board member(s);

e student representative(s); ani

e parent(s).

The steering committee will have overali re-
sponsibility for directing, guiding, and evaluat-
ing the planning process. The steps committee
members must carry out are
e writing a philosophy statement and ratio-
nale for undertaking the instructional telecom-
munications planning process;

e defining the scope of the instructional and
technological needs assessments to be conduct-
ed;

e determining existing sources of information
required to assess the district’s instructional
and technological needs;

e deciding what data has to be collected to
complete the assessments;

e setting timelines to complete the planning
process;

e developing the district’s instructional needs
report based on the assessments conducted;

e developing the district’s technology needs
report based on the assessments conducted; and
e creating an implementation process based on
these steps, each of which is discussed in this
chapter.

A Philosophy and Rationale

The philosophy statement should explain the
motivations that led the district to instructional
telecommunications, describe the assumptions
and beliefs underlying the district plan, and
suggest the general results it is intended to
produce. This statement is necessary to focus
and give direction to district efforts. It also
communicates current thinking of district deci-
sion makers to staff, students, and the commu-
nity. Thus, it can be instrumental in developing
support for instructional telecommunications.

A good place to start is to examine the dis-
trict’s cu-rent statement of philosophy. The
steering committee can then determine how ad-
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equately it addresses the incorporation of tele-
communications technologies into the district's
instructional program.

The philosophy statement on the district plan
couid include any or all of the following ele-
ments:

e A statement about the mission of the school
district.

e Assumptions about the future.

o “Why use” technology statements.

¢ “We believe” statements.

e A list of generalized concepts. (Minnesota
Curriculum Services Center, 1983, pp. 9-13)

Mission Statements

Mission statements can be as simple as, “The
mission of the public schools in the XYZ School
District is to help all children in our community
develop to their fallest potential.” Or these
statements can specify the who, how, and why
behind the district’s mission. An example of this
kind of statement is, “The mission of the XYZ
public school district is to provide the best edu-
cation to the children of this community. The
quality of this education is dependent upon hir-
ing the most qualified teachers, purchasing the
best equipment, and financing the best instruec-
tional and co-curricular programs possible. This
is necessary to ensure that all children will have
the opportunity to develop their cognitive, phys-
ical, and emotional capabilities to the best of
their abilities, so they can become productive
members of this community and this state.”
(Minnesota Curriculum Services Center, 1983)

The mission statement can alse paint a larger
picture of the district’s philosophy and explain
how it can be put into operation. There are
many types of questions a committee can consid-
er in seeking a broader portrait of the district’s
mission and philosophy. Here are a few exam-
ples.

e What makes this school district special?
(What is the “culture” of the district? How is it
maintained?)

e Does this school district provide innovative
classes within fiscal restraints? (What are its
successes and failures?)

e Does this school district provide programs for
underserved or unserved students?

e Does this school district ineet state require-
ments? (What is the district’s compliance with
state standards?)

e Does this school district provide quality edu-
cation to all segments of the student population?




(What is the district’s reputation with its neigh-
boring districts? How does it perform on state-
level testing programs?)

e Does this school district share resources with
other communities and incorporate local busi-
ness and industry resources into the educational
experience? (Kitchen, 1989)

Assumptions about the Future

The district philesophy may incorporate as-
sumptions about the future concerning changes
in society that may result from technological
advances. An example of this type of statement
is, “The transformation from an industrial soci-
ety to an information society will be one of the
most overwhelming forces for change people
have ever experienced.” Or assumptions might
be tied more directly to the new, more powerful
forms of communication themselves, such as,
“Technology will become increasingly powerful,
versatile, inexpensive, and pervasive.”

Assumptions could also consider changes in
educational philosophy brought about by the
availability of increasing amounts of informa-
tion. An example of such a statement is, “Knowl-
edge will grow at an exponential rate, primarily
driven by two major forces: dramatically in-
creased ability to tap and expand human intel-
lectual potential; and enhanced use of multiple
interactive technologies to manage, access, and
utilize information.” (Minnesota Curriculum
Services Center, 1983)

These assumptions could also be based on an
analysis of what is happening to educational
policy and reality now, and what will happen in
the future. Here are questions that carn help
clarify these assumptions.

e In what areas are innovations occurring—in
the classroom, administration, educational tech-
nology, the library media center, the role of the
teacher?

® What issues are the trends affecting—collab-
oration, school consolidation, privatization,
school and business partnerships?

e In what direction are education in general,
and educational reform specifically, headed—
choice, school-to-work transition, postsecondary
school options, classrooms without walls, learn-
er outcomes, global education?

@ What are the demands on the educational
system, both now and in the future—demograph-
ic changes in the district, future tax base, spe-
cial population needs, staffing shortages?

e What is important for students to know in a
global, information-based society—foreign jan-
guages, telecommunications skills, geopolitical
studies rather than world history, environmen-
tal and consumer education? (Kitchen, 1989)

“Why Use” Technology
Statements

“Why use” technology statements offer a ra-
tionalizaticn for incorperating new technolo-
gies into a district’s insiructional program.
They can include many different ideas and phi-
losophies. Here are just a few: “Technology use
can prepare people for a world in which contact
with technology applications will be a daily
occurrence”; “Technology use can increase the
opportunities that community members will
have for continued learning”; or, “T'echnology
use can improve the management of learning
programs and resources, making them avail-
able to community members.” (Minnesota Cur-
riculum Services Center, 1983)

“We Believe” Statements’

“We believe” statements offer insights about
the feelings district officials have concerning
instructional telecommunications. They can
contain thoughts such as, “There is a need to
focus efforts on using technology to improve
instruction and student achievement in writ-
ing, mathematics, problem solving, social stud-
ies, and so forth.” Other ideas that can be
expressed are: “Students from this district
should have equal opportunity with others when
competing for jobs requiring the use of high
technology”; or “The district should make a
financial commitment and provide leadership
support for the use of technology by teachers
and for the instruction of students.” (Minnesota
Curriculum Services Center, 1983)

Other Generalized
Concept Statements

There are other generalized concept state-
ments that do not fit into any of the other
categories. Here are some examples.

e “Technology is a means, not an end; it is a
resource for instruction and iacilitates the
learning process.”

o “Educational technology can be used to ad-
dress the full spectrum of learning styles, rein-
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forcing and promoting all learning levels from
knowledge, skills, and attitudes, to synthesis,
evaluation, and application.”

¢ “Educational technology will assist.in provid-
ing educational opportunities for people of all
ages residing in the district, affirmatively ad-
dressing the needs of special populations, in-
cluding females, minorities, and the disabled.”
(Minnesota Curriculum Services Center, 1983)

The Instructional and
Technological Assessments

The scope of the instructional and technolog-
ical assessments will be based on the philosophy
and rationale developed by the steering com-
mittee. Assessments can be done at the build-
ing, district, or state level. They are also possi-
ble for regions consisting of several nearby
school districts or an entire cooperative educa-
tional service agency (CESA) area.

The scope of such an assessment can also be
specific to a single grade level; a curriculum
content area such as math, science, social stud-
ies, or foreign language; or special programs
such as Exceptional Educational Needs (EEN),
gifted and talented, Title I, at risk, or English
as a second language {=SL). The assessment
could include any combination of these areas
and grade levels.

While it is somewhat unlikely that a district
would conduct a state-level or even a CESA-
level study of instructional telecommunications,
this model can be used to gather data to respond
to such studies. It can be adapted to meet any
planning process at any level and can even
perform simultaneously on multiple levels.

The Instructional
Needs Assessment

There are five steps necessary to conducting
a comprehensive assessment of the instruction-
al needs of a school district.

Step One

Determine the existing sources of data and
information. In the first step the steering
committee must determine existing sources of
information and data available to assess the
district’s instructional needs. As the definition
of “needs assessment” implies, it is essential to
know the district’s current status instructional-
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ly. The “need” is the discrepancy between the
existing curriculum and what is desired in the
future.

The following are examples of existing data
and information resources that could be part of
the assessment.:

e current and projected student and staff de-
mographic profiles by district, building, grade
level, and subject area;

e current, past, and projected student course
enrollment patterns by district, building, grade
level, and subject area;

® exceptional needsplans or studies in progress
for such populations as at risk, EEN, and gifted
and talented students by district, building, grade
level, and subject area;

¢ staff development and inservice needs by dis-
trict, building, grade level, and subject area;

¢ annual Wisconsin Educational Standard (k)
written curriculum reports;

¢ annual school district budget reports;

¢ annual Wisconsin Educational Standard (o)
performance disclosure reports;

e School Evaluation Consortium (SEC) evalua-
tions;

o student audits;

¢ other ongoing curriculurn work;

® other Wisconsin Educaticnal Standards re-
view reports;

¢ annual standardized test results; and

® any other source the steering committee de-
cides is relevant.

Step Two

Identify the daia that has to be collected.
In step two the data to be collected is identified
and the steering committee explains why this
information is needed. This step is important,
because it matches the data elemeaiits to be mea-
sured with the rationale for the planning pro-
cess. This rationale should call for listing the
district’s current instructional offerings and
gathering staff, student, and community opin-
ions about the future composition of the curricu-
lum. Such an instructional profile should in-
clude information on course offerings, student
support services, and program support resourc-
es. This step also should involve consideration
of the professional development and inservice
needs of district staff.

In this step the committee may also identify
needed data elements that are not currently
collected or available locally. They might be
contained in annual reports submitted to the




Department of Public Instruction or in a survey
of high school graduates tracking the impact of
the school’s curriculum on their postsecondary
school life. Data collection can be done by dis-
trict, building, grade level, and subject area.
Falling within the scope of such data collection
might be information about

e current instructional course offerings;

e student support services, including guidance
and counseling, reading labs, gifted and talent-
ed, and so on;

e program support resources such as library
media services, computer labs, ratio of comput-
ers to students and faculty, and so on; and

o professional staff development and inservice
activities.

It is necessary to find out both where existing
data is located (at district offices, school build-
ings, or other sites, for example) and how to
collect it. The steering committee must also
determine if it wants to ccllect new information
through interviews, surveys, database searches,
or any combination of these techniques.

Finally, an effort should be made to deter-
mine the staff and project support resources
needed to conduct the needs assessment. These
resources should be identified by district, build-
ing, and, if appropriate, grade level and subject
area.

Step Three

Create a vision for the future. In step three
districts should create a vision for the future,
elements of which can be gathered in two dis-
tinct. ways. The first is to have staff, students,
and community members complete a written
survey designed to gauge their support for the
district’s current instructional program. People
who respond to the survey should have a chance
to identify a “wish list” for future instructional
and technological offerings. The vision state-
ment is then compiled from these written re-
sponses and returned to the different constitu-
encies for review and comment. This can be done
on paper, 0: in an open meeting, to give repre-
sentatives from each group another opportunity
to voice their opinions. An open meeting can be
held for each constituency or for the school dis-
trict as a whole.

The second method of creating a vision of the
future is to first solicit input from staff, stu-
dents, and community members at open meet-
ings conducted throughout the district. A state-
ment can then be drawn together from this data.

The draft vision can be reviewed during a second
round of open meetings or published for written
review..

Each method gives the three main constitu-
encies a chance for input and review while also
creating exposure and building support for the
plan. Either way, it is important to obtain as
much feedback as possible from all three groups
to ensure a broad level of support for this vision.
Staff must put the plan into operation, students
must recognize that the plan is meaningful to
their future, and the community must finan-
cially support the plan through local tax levies
and other participation. The actual issues that
need to be considered are discussed and exam-
ined in the final step.

Step Four

Set timelines. In this step, districts should
develop timelines to complete the assessment.
The first timeline should set the completion
date for the plan to meet local, state, and other
reporting, budget, and funding cycles. The
steering committee also needs to set timelines
for collection of data so that information can be
aggregated, interpreted, and analyzed to meet
the plan’s completion deadline.

It is important to know how this instruction-
al telecommunications plan fits into various
reporting and funding cycles, because a district
may have to delay carrying out parts of the plan
if it misses a particular deadline. For example,
state-level funding cycles are biennial while
those for local school districts are annual. In
addition, if a school district is seeking funding
from foundations or grant programs, it should
be warned that deadlines may arrive periodical-
ly during the year.

For example, if state-level funding is the
source of financial support, the plan must be
ready for presentation to the appropriate state
agencies at the time they are working on the
next biennial budget. Otherwise, the district
may have to wait until the next budget cycle to
secure funding. If the instructional telecommu-
nications plan is part of a school district’s over-
all construction project, it must fit into the plan-
ning, reporting, and budgeting timelines of the
building program.

Step Five

Develop an instructional needs report. The
final step is development of an instructional
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needs profile for the district. This step occurs
after the status of the current instructional pro-
gram has been verified, needed data identified
and collected, and the vision for the future creat-
ed. At a minimum this needs profile should
answer the following questions:

¢ What instructional programs or courses
should be added at the classroom, building, or
district levels to bring curriculum in compliance
with building, district, state, and national stan-
dards? :

e What instructional programs and resources
could be used to increase learning opportunities
in the district, building(s), and classrcom(s)?

¢ What instruction is needed to provide for low-
enrollment classes, English as a second lan-
guage instruction, special education, enrichment
programs, and advanced placement courses for
gifted and talented students?

¢ What are the most critical staff development
or inservice needs for teachers, support service
staff, and administrators?

e What local, regional, state, or national pro-
gram or service providers would the steering
committee like to utilize in its classrooms, build-
ings, or district to address the needs that have
been identified?

¢ What instructional programs or student and
staff support services are currently offered on a
shared basis with other school districts, either
directly or through a CESA?

e What postsecondary education institutions
(Wisconsin Technical College System, Universi-
ty of Wisconsin System, and so on) currently
provide the district with instructional programs
or staff development and student support servic-
es?

The Technology
Needs Assessment

The technology needs assessment may be con-
ducted at the same time as the instructional
needs assessment. The instructional telecom-
munications technologies assessment instru-
ment in appendix F can be modified to collect
information at district, building, and classroom
levels. Data collected on classrooms should be
aggregated for a profile of individual school
buildings, while information from individual
buildings can be used to assess the district’s
overall instructional technologies. Ifa districtis
participating in a regional or state planning
process, the district profile can be aggregated
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with those of other units in the study for a
regional picture of instructional technology.

In addition to being an inventory of current
technologies, this assessment also considers
how technologies are used instructionally and
administratively at each level. It is important
to gather information in this way to emphasize
that the technologies themselves are not what
is important, but rather how the technologies
help meet instructional and administrative
needs in the classroom(s), the school building(s),
and the school district.

These are the steps for performing a technel-
ogy needs assessment as part of the district
planning process.
® Conduct a comprehensive inventory of all
telecommunications and computer hardware
used both instructionally and administratively
in each district office, school building, and class-
room.
® Conduct a comprehensive inventory in each
building in the district, both instructionally and
administratively, of all classes, programs, soft-
ware, and resources linked to existing technolo-
gies. Then aggregate the data for each building
for a district inventory.
® Assess the availability (locally, regionally,
statewide, nationally, or globally) of technolo-
gies not currently used by the district. These
could include upgrades or networking of the
installed computer base in the district, con-
struction of an Instructional Television Fixed
Service (ITFS) system or fiber optics system in
the region, or local cable television.

Creating an Instructional
Telecommunications Plan

The instructional telecommunications plan
for the district is based on the two assessments
already discussed in this chapter. The district
plan, which includes a range of alternatives,
identifies specific strategies for matching cur-
rent instructional needs and technology re-
sources with future instructional needs and
technology acquisitions.

This plan should identify several time framez
for implementation including a short-range
span of one to three years, a medium-range
period of four to seven years, and a long-range
schedule of eight to 12 years. The length of
these particular timelines may not meet the
needs of specific districts and can be adjusted




accordingly. It is important to realize that in-
structional telecommunications technologies are
evolving at an extremely rapid rate. Thus, these
plans need to be flexible because they may be
more subject to change as the implementation
time period gets longer.

Short-range goals should outline a district’s
early steps through the purchase of components
for the basic technology infrastructure and in-
structional telecommunications technologies
themselves, such as televisions, videocassette
recorders (VCRs), and speaker phones. These
goals should also focus on training staff to use
these technologies and beginning the process of
integrating instructional telecommunications
into the fabric of the curriculum and school dis-
trict.

Medium-range goals include continued pur-
chases of technology to finalize construction of
the district's telecommunications infrastructure.
Long-range goals should cover completing the
purchase of technologies and fully integrating
new instruction into the district's curriculum
and operations.

There are several steps that should be taken
‘n this part of the planning process. The first is
to identify issues concerning curriculum, tech-
nology, and administration raised by each of the
strategies considered in the plan. Flanners can
use the strategies assesement sheet on the next
page for help with identifying issues.

An effort should also be made to determine if
currently available local technologies or program
providers would help a district or building to
meet its needs. Are the courses intended for
remedial, average, or advanced students, or for a
combination of all three types of learners? Does
the instruction meet state certification require-
ments? Are there programs for student enrich-
ment, college preparation, or advanced place-
ment? Are there classes that help students
prepare for standardized tests like college en-
trance examinations? Are teacher and adminis-
trative inservice courses or adult education
classes offered? (Barker, 1992)

The planning process must determine if other
technologies or program providers not yet avail-
able locally would help a district or building to
meet its needs. There are many questions to be
answered in considering new sources of instruc-
tion. Does the distance program provider sched-
ule enough time each semester for makeup work?
How many days each week does the system or
program provider conduct classes? Can classes

be videotaped and viewed later by students who
miss a class or portions of a class? Are some
lessons prepared in advance for broadcast in the
event the distance teacher is unable to conduct
the class live? Does the distance teacher have
office hours so students can make contact when
lessons are not being conducted? How early or
late in the school day are courses conducted?
How closely aligned are the distance course or
program schedule and the district school calen-
dar? (Barker, 1992)

Articulating Curriculum

The district plan should identify a process for
articulating new instructional content provided
by telecommunications technologies with the
scope and sequence of current curriculum. The
plan should also address the correlation of en-
richment resources, programs, and activities
with existing instructional elements. This ar-
ticulation should also include professional de-
velopment for staff, administrators, and mem-
bers of the school board.

There are many questions that must be an-
swered to make this determination. Here are
just a few to consider.

e Is the content appropriate for the intended
grade level? .

@ Does the course or program contain appropri-
ate and easy-to-follow instructions? Does the
course or program contain clearly and complete-
ly stated learner goals and objectives, and do
these goals and objectives match those estab-
lished in the district for this subject area?

¢ Does the course or program use primary and
secondary materials and teaching methods that
are exciting, motivating, and varied? Does it
meet the needs of the students and adjust for
individual differences in abilities, desires, and
interests?

® Does the course or program contain accurate
and up-to-date content? Is the content clear,
consistent, and well-organized?

o Is the pace logical and flexible, especially
when taking into consideration the characteris-
tics of the technology with which the instruction
is delivered?

e Does the course or program provide for fair,
accurate, and appropriate evaluation of student
performance and progress? Does it contain pre-
tests and other diagnostic procedures?

® Doesthe course or program connect in a clear
and appropriate manner with other courses, sub-
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I Strategies Assessment

Curriculum, Technology, and Administrative Issues

Ap instructional telecommunications plan should describe various strategies for matching current instructional needs
and technology resources with future instructional needs and technology acquisitions. Once that step is completed,
planners can use these questions to help them identify curriculum, technology, and administrative concerns that might
be raised by implementing those strategies. The source for questions listed is “Emerging Technologies: A Roadmap for
Librarians,” an article by Marilyn Kemper that appeared on pages 36 to 41 of the Nov. 1988 School Library Journal.

1,

2.

12.
13.

14.
15.
16.
17.
18.
19,
20.
21.
22,
23.
24.

28,

Have teachers been involved in development of the plan so they have a sense of
ownership in the process?

Do technologies identified in the plan facilitate types of instruction that address district
needs?

Does the plan provide inservice training for staff, students, and administrators on new
technologies and the instruction they deliver?

Does the plan describe a process for coordinating curriculum planning among subject
areas in a building, among buildings in a district, or among districts within a consor-
tium?

Does the plan establish procedures for reviewing curriculum and evaluating teaching
that occurs over these technologies?

Does the plan identify support staff who can repair and replace equipment or who can
help manage the flow of student assignments and records?

Does the plan ensure equal access to these technologies for all students and staff?
Does the plan discuss the effects that policies about class size limits, student selection,
and course 3election may have on instruction conducted over these technologies?

Does the plan provide back-up procedures in the event of technical failure?

Does the plan call for sufficient instructor-learner interaction using voice, data, and
video technologies whenever that is possible or appropriate?

Does the plan take into account state-level guidelines or rules addressing instructional
telecommunications?

Does the plan have any conflicts with provisions of the current teacher contract?

Does the plan consider student and class scheduling conflicts that may arise through use
of these technologies?

Does the plan consider its effect on the school bell schedule and district school year
calendar?

Can total costs be determined, including equipment acquisition, new facilities, and
maintenance?

Will use of technologies proposed in the plan result in an annual savings over current
instruction?

Does the plan identify current staf