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EDUCATIONAL TECHNOLOGY IN THE CLASSROOM

THURSDAY, OCTOBER 31, 1991

CONGRESS OF THE UNITED STATES,
SUBCOMMITTEE ON TECHNOLOGY AND NATIONAL SECURITY

or THE Joint EcoNomic COMMITTEE
AND

SUBCOMMITTEE ON EDUCATION, ARTS AND HUMANTTIES

oF THE SENATE CoMMITTEE ON LABOR AND HUMAN RESOURCES
Washington, DC.

The Subcommitiees met, pursuant to notice, a 9:00 am., in room
SD-430, Dirksen Senate Office Building, Honorable Jeff Bingaman
(chairman of the Subcommittee on Technology and National Sccurity)
presiding.

Present’ Senators Bingaman, Simon, and Thurmond; and Representa-
tive Fish.

Also present: Sicphen Baldwin, Ray Ramirez, and Jason Hendler,
professional staff member.

OPENING STATEMENT OF SENATOR BINGAMAN,
CHAIRMAN

SENATOR BINGAMAN, Why don't we go ahead and get started. We have
lots of witnesses and three excellent panels today. Let me go through a
very shor opening statement first.

We had a first hearing on this issue—the issue of education, technolo-
gy in education, and the rapid developments that have occurred since the
60s. There exists now a vast amay of educational courses, services, and
programs for teachers in schools, the tools 1o profoundly change the
classroom, interactive video, satellite links, telecommunications and
hypertext. These have all been developed at a furious pace in recent years.

What we lack is a clear vision for how this is to be used in the
classroom, the potential to change how teachers teach, how students leam,
how courses are structured, and what is the best way 1o use the technolo-
gy in our schools.

We need a broad-based policy agreement about the role that education-
al technology can play in enhancing student achicvement and curriculum
development, and changing the face of instruction in our classrooms, and
in addressing the challenges of education in the 90s.
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Our schools vary dramatically in their necds, and a national network
of educational resources needs to be able to bring previously unavailable
instruction to isolated rural schools and states, such as New Mexico where
I hale from, and also it needs 10 be available to help texch basic skills in
intercity schools, such as in New York City.

How will we balance the widely different needs of our students with
the desire to have a unified national effort? One of the fundamental
questions regarding educational technology in the classroom is what
options are available to go this last mile between satellite and school
room, to determine what the minimum hardware is that a class would
need to take advantage of what is currently available in telecommunica-
tions.

Most distance education systems available to school districts today are
satellite based. Cable and telephone companies, however, are now wiring
schools with cable and fiber optic lines. In the near future, classrooms
will be linked to each other by a wide range of telecommunications
networks.

The purpose of this hearing is to provide some insight into the rolc of
thc Federal Government in supponting the development and implementa-
tion of the educational technology structure that the schools necd and
students deserve.

I think Amecrican educators today are using the technologirs, but we
need experts in the ficld, such as those who will testify today 10 describe
the best way we can use that technology to reach the nceds of our
students,

I look forward 10 hearing from each of you. We have some excellent
tcstimony that 1 have had a chance to look through bricfly. We have three
cxcellent panels.

Why don't we go ahcad and stat. If the first pancl could come
forward. The first pancl is focused on satellitc instruction primarily;
Shelly Weinstein and Jack Foster with EDSAT; Donald Ledwig, President
of the Corporation for Public Broadcasting; and Howard Miller with
South Carolina Educational Television.

I have that wrong, Mr. Miller, tell me.

MR. MiLLeR. I'm Senior Vice President at PBS.

SENATOR BINGAMAN. Yes. That's what 1 thought. 1 don’t know why we
have that wrong here,

Why don’t we start with the EDSAT discussion. Let me ask each oi
the witnesses if you would take say up to 10 minutes and summarize the
basic points you want to make. Obviously, we will include the full
statements in the record. You don’t need to read through your statements.
That will allow me some time to ask some questions. So, why don’t we
go ahead.

How do you wish to procced? Ms. Weinstein.

Ms. WeENsTeN. 1'll begin, Senator, and we would like 1o divide our
presentation between Dr. Foster and me.

~1
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STATEMENT OF SHELLY WEINSTEIN, PRESIDENT,
EDSAT INSTITUTE

Ms. WENsTEN, 1 would like to say good moming and thank you for
the opportunity to discuss educational technology in the classroom. We
also would like 1o be sure that our written testimony is submitted for the

As you have indicated, my name is Shelly Weinstein, and I'm
President of the EDSAT Institutc; Jack Foster is the Cabinet Secretary for
Education and the Humanities for the Commonwealth of Kentucky, and
as a representative for the Govemnor, is a member of our Advisory Board.
Dr. Foster has been intimately involved from the beginning of this project
and has worked closely in the leadership for it.

The EDSAT Institute is a nonprofit education and research organiza-
tion that was formed in 1988 and is primarily concerned with what this
Nation must do o encourage and improve access to and utilization of
telecommunications for teaching and leaming.

We would like to begin with what we think is an impornant ¢lement
in your quest to improve American education through greater and betier
use¢ of technology. Our vision is to build an iniegraled nationwide
teleccommunications system, a transparent highway that encompasses land
and space over which teaching and educational resources can be delivered
and shared with schools, colleges, universities, and libraries.

Our vision is o wire together our classrooms nationwide and
ultimately, intemationally through a single dedicated telecommunications
system that can be accessed simultaneously through a telephone instru-
ment, a compater, a fax, a video camera and/or a television set.

It would be wonderful if every school could simply pay a single
monthly service foc and have unlimited access 10 a transportation system
that carries information in all forms—video, voice and data—from almost
anywhere in the nation or the world.

The crisis in American education is well documented. Moreover, the
factors such as economic development and productivity are closely tied
10 telecommunications development. Technology has rapidly transformed
every sector of our lives, except in education, and for the most part, our
schools have remained relatively isolated enterprises. 1 don™t think we
need to make the case for why we must have telecommunications
integrated at all levels, land and space, and throughout multiple technolo-
gics within our schools.

What we do know now is unquestionably the present situation must
change. It must become an integrated satellite-based telecommunications
system linked with existing cable and telephone lines as an impontant
dimension of the solution 10 American education problems.

What arc some of the obstacles in creating such a system?

In February of this year, the EDSAT Institute issucd a report in
response 1o Govemor Wilkinson's suggestion 10 President Bush that the
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federal and state governments create a dedicated education satellite. We
have submitted the report for your information.

We find that the obstacles to creating such a system are presently three
major ones: One, the education telecommunications market is highly
disorganized and fragmented; two, within existing commercial market
practices, educational institutions are left without low-cost dependable and
equitable access to telecommunications services; and, third, the absence
of a national organization to represent educational and state agencics to
create a total educational telecommunications systeim.

In July and August of this year, our institute and 17 co-sponsors held
a series of regional outreach meetings. Wy met with over 300 repsesenta-
tives of educational and state agencies to discuss creating a national
education telecommunication organization that would represent the
education users of telecommunications.

These preliminary discussions yielded a high level of interest for more
than 74 major educational and state agencies to join together and be
affiliated with a nonprofit national organization to govem, purchase, and
manage affordable and equitable satellite and other telecommunication
services.

Pursuant to these meetings, the National Education Telecommunication
Organization—likely 1o be called NETO—was incorporated in the State
of Delaware on October 17, 1991.

What I would like 1o do now is to tum over to Mr. Foster the rest of
the presentation 1o tcll you what we see as the purposes and strategies for
a Nationa! Education Telecommunication Organization 10 represent the
users and buyers of telecommunication services.

Jack, please proceed.

STATEMENT OF JACK D. FOSTER, PH.D., CABINET SECRETARY
FOR EDUCATION AND THE HUMANITIES,
COMMONWEALTH OF KENTUCKY

MR. FosTerR. Good moming, Senator.

SENATOR BiNGAMAN, Good moming.

MR. FosTer. It's a pleasure to be here, and I see you have the sun in
your eyes.

SENATOR BINGAMAN. You're right. It wasn’t in my cyes when I sat
down, bui it scems to be moving.

MR. FosTER. And it will probably move out in a matter of minutes.

It's indced a pleasure to be invited here. If 1 could just make an
opening statement about what 1 think my perspective on this will bring to
this discussion.

I'm a Cabinet Official in State Government in Kentucky and have been
involved in the Govemor’s initiative to improve education. We just
recently enacted—as you all know—a .najor reform of our system.

One of the componenis of that was a commitment 1o technology. We
created a trust fund that, if the economy holds up, we intend 1o put
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approximately $200 million into for expenditure on technology over the
next five years.

We created a Council for Education Technology to draft a master plan
for how that technology could be used, and 1 am a member of that
Council.

As we have struggled over the last year 1o try to figure out how 1o
integrate all of the possible technologies that we are talking about in a
meaningful way in the classroom, it became apparent that we have two
categorics of vroblems. One of them cbviously is the technology thal
resides in the classroom itself, how it’s used, how it affects instruction
and instructional practices, and so forth. But there is also a problem of
connectivity with all of this.

SENATOR BINGAMAN. Congressman Fish is going to join us in the
hearing.

So, go right ahead.

MRg. FosTer. We are pleased to have you here,

How all of this connecis together in a compatible way has become an
enormous problem. We are a state that has two major interconnect and
regional operating companies, and they are committed to fiber optics to
a certain extent, but not to the last mile.

We have school buildings that nced to be retrofitted to accommodate
the kind of communication that we want to bring about between the
classrooms and school buildings.

Even though we have in Kentucky cducational television one of the
best resources in the Nation, along with South Carolina and some others,
it is not a total solution until we resolve the problem of transporting
information from one place 1o another in a way that is integrated.

So, the remarks that T bring to you this moming about the vision that
we have come up with in conjunction with the EDSAT Institute is one
that brings all of thesc communication technologics together in one
scamless fashion.

The presentation that I'm going to make is going o address a space
segment, an inferscction between the space, and the terrestrial compo-
nents, and then what has 1o done on the terrestrial side 1o make a satellite-
based systcm even workable.

We have to have some policies that bring us all together to make this
work, and it was after we had looked at this issuc for a long time at the
national lcvel that it became apparent that while individual siztes could
deal with the communication problems within their state, if we really
wanted to share across stale lines and nationally, it was going to take a
1ot more than just what we could do within our states.

So, the stratcgy that we envisioned the NETO being abie to accomplish
is 1o build an intcgrated telecommunications sysiem built upon the
existing tclccommunications structures of this Nation, which use both
space and temrestrial communication technologics in a seamless fashion for
the end users so that they don’t know whether it’s coming across fiber,
T-1 lines, satcllites, satellite dishes, or whatever.

It

[
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When the system is created, its users should be able to access any
inform o ation resource—video, voice or data—through a common technical
interface.

Now, let me talk about the space segment first, then the intersect, and
then the terrestrial segment.

One major component of a national education telecommunications
system, it secms to us, should be a space scgment consisting of one or
more satellites. Satellites presently are and probably will remain for the
foreseeable future the most efficient method for the multi-point distribu-
tion of educational resources. However, the scatiering of these resources
over many satellites, as is now the case, has resulted in higher costs,
technical confusion, and an inability 1o provide concurrent programming
to school sites. You get the pmgram that your dish faces, and that is the
only program you can bring to your school house unless you put another
dish on that looks in another direction.

Thercfore, we cnvision the co-location of satellite programming as a
benefit to increase access to all point to multi-point video imaging, and
data transmission.

Co-location on onc or two satcllites would enable schools, colleges,
and universities 10 receive interactive and video-based instructional
programs simultaneously-—and that's a key point—and distributc them 10
their classrooms in much the same way as cable television now distributes
ententainment programining. There are additional benefits that 1 can get
into with you if you want 1o pursue them, but that's obviously a key
poinl.

Now, it's like rain. If you send it up, it has got 1o comc down
somewhere and you have 1o collect it, and that’s the way with a television
signal that is transmitied by a satcllite.

A land-based component has 10 go along with any satcilite-based
infrastructure, or any infrastructure, that intends 1o utilize satellites. So, a
land-based component is critical to the efficient usc of satellilc-based
communications at both the up-link and down-link points.

An integrated system like the one we cnvision would intcrconnect the
satellite and terrestrial components so that video and computer-based
instructional programs can be distributed concurrenily or scparately
through satellite and terrestrial connections, depending upon which is the
most efficicnt and effective.

A satellite system would include a network of down-link reception
stations that feed directly and seamlessly into a land-based distribution
system that takes satellitc programming the last mile, that is, directly into
the classroom.

For cxample, the sysiem would supporc a one-on-onc session thal
would he point-to-point. You and 1 communicating with each other as a
student and teacher, using only perhaps terrestrial technology, or it would
pcmit many students to simultancously observe and interact in a national
debate, for example, on television, which would be a point to multi-point.

11
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There are other benefits of computer use and for educators and
studenis trying to break out of the static instructional methodologies that
we've all condemned, but we have to have a system that can aillow that
kind of flexibility. It seems 1o me that it is as important and maybe even
more problematic than the saicllite segment 10 complete the icmestrial

Because of the land-based problems that we had in Kentucky, we
made a decision in the mid-1980s to put a satellite aish on every schonl
house, and we have now done that. That is 1,300 satellite dishes, and we
have them on most of the univensity buildings in the state and on about
a third of our librarics. And I"'m not suggesting for a moment that that
was an improper decision. It was a considerable multimillion dollar
investment, but cach one of those dishes carrics only one program at a
time. So, you have the benefit of one program available in the school
hcuse at a concurrcri moment,

It will cost vs an cnormous amouni of money to rewofit all of those
satellite dishes so that they can reccive multiplc signals, and then, even
with compression technology, we have rcal problems of multiplexing at
the school-site level.

It was obvious 1o us in Kentucky, and it's obvinus to others in the
states that arc struggling with this, that we need a better solution than a
satellite dish on every building.

What we are looking at here is something that can build on the kind
of computer-based networks that we're also builging along with the video.
Each uscs a different transport syslem at the preseni time and ofien
incompatible communication protocols. Very simply put, they don't 1alk
to each other. They carry a message down a highway, and suddenty, they
get a fork in the road and arc stalled, or thc highway isn't buill big
cnough or fast cnough to kecp up with the traffic that is on it.

Local arca networks, or LANS, are being installed all over this Naiion
to tic together classrooms, but they don't talk 1o the common carmicr
communication network. They are built on a different methodology and
on different technical protocols.

Now, these LANs are generally limited to digitized data formats that,
of course, is inconsistent with analogue tclevision, and whilr we talk
about compression as perhaps a solution 1o that, we're now talking about
considerable retrofitting of existing television equipment.

We find schools all over the Nation now installing separatc communi-
cation lines for voice, video and data. You have three plugs in the wall,
one for a telephone—if you hiave a telephone—if you want to do anything
over 2 modem, then you have the video, and then you have the data
stream. This is incfficicnt, costly, and complicated 1o usc and discourages
its expansion.

Not only is a terresirial component necessary 10 improve communica-
tion among computers, we also need 1o integrale voice, video and data
transmission, becausc now we have the capacity that all of these can
operate from a single compuler terminal.




Let me complete my testimony by pointing 1o the strategy for
developing such a system. The general strategy thai we have envisioned
is to have an organization, like the NETO, that would function like a
service organization acting on behalf of the educational community
nationwide, that would develop the specifications for an integrated
telecommuniications system—emphasis on integrated—which meets the

needs of educational users and can be dedicated for their use, very
similar to the kind of business networks that have been developed for
corporate use.

Then, under NETOQ’s leadership, the system would be developed by
securing the desired communication services provided by different private-
sector vendors. Some components of the system, such as the satellite and
perhaps even the national terrestrial backbone segments, could be operated
by subsidies of the NETO, becoming operaling companies operating in
the public interest.

The locas and ~egional componenis then could be contracted out by the
NETO through the RBOC’s, or maybe the cable companies, or it might
be operated under some kind of a state or regional franchise system.

Now, the last mile of the system should reach into the classroom
offices and libraries of cvery educational institution and agency in the
Nation.

Let me make the point, Senator, that is not going to be sufficient for
this Nation 1o have lincs dropped at the outside of the building. We have
buildings that we're going 1o invest millions of dollars in Kentucky just
io retrofit for the communications part of it before we ever connect a
computer to it, a tclevision monitor or a VCR. And until we can convince
the TelCos and cable companics that they have to wire the building itsclf
as part of the installation, we’re going to have it dropped ofT at the street,
and it still will not reach the classroom.

Therefore, our strategy is to come up with some Kind of an approach
that may involve state and federal assistance in some form or another that
will encourage the TelCos and cable companies to, in fact, make the
investment to not only bring the highway down the street 1o the front of
:he school house, but actually to the school wall where you plug in the
computer—the modem and the telephone.

You asked us 1o discuss what might be a federal participation in this.
We are not here 1o ask you for anything in paricular, and particularly we
know of the fiscal constrainis that you operate under, and if you.c
rcading the newspapers, we're under the same fiscal constraints at the
state level.

1t scems to me that any solution that says the Federal Government or
the States have to pay for this highway for the investment o be made
probably will doom its failure.

What we have to do is 1o come up with a joint stratcgy between the
States and the Federal Govemment, using an organization like the NETO,
1o in fact incent the private scctor 1o do what it should do and that is 10
take the system 1o the classroom.

13
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We believe that can be done and that they will do it, but they will not
do it without our pamicipation and setting the right circumstances.
Although the need is clear that a particular industry’s competitive self-
interest must be taken into consideration in what we do, we must
mogrﬁzemaitisnminﬂtmtemstofmyomawemommtemnmu-
nications industry, as it now exists o do this.

The satellite vendors have their particular interest, the TelCos are
divided and are fighting the cable companies, and no one can step
forward and build an integrated system for us.

Under the NETO, we think that we can do that, and maybe through
some kind of franchising arrangement we can make it cost beneficial for
the TelCos and cable companies 10 go ahead and make the investment,
with our guaranteeing that they will not lose their shint in the process.

How you can help with that is, T think, open for further discussion, and
we welcome that kind of dialogue.

We appreciate this opportunity to make this case for some kind of
solution 10 the enommous telecommunications problem we have. It's
basically a iransportation problem. No matter how well we do with the
programming and no matter what we put in, in the way of equipment, if
you can’t transport it, you have a problem like you have in Russia today.
You can grow it, but nobody can cat it if you can’t get it to the people.
That’s basically the part of the problem we're trying to address.

Thank you very much.

SENATOR BINGAMAN, Thank you very much.

[The prepared statements of Ms, Weinstein and Mr. Foster, together
with a report and attachments, follows:]

14



10

PREPARED STATEMENT OF SHELLY WEINSTEIN AND JACK FOSTER

Good morning Senator Bingaman, Senators.....

We would like 1o thank you for the opportunity 1o discuss "Educational
Technology in the Classroom.”

I'm Shelly Weinstein, President of tha EDSAT Institute and this is Dr. Jack D.
Foster, Cabinet Secretary for Education and the Humanities for the
Commonwealth of Kentucky.

The EDSAT Institute is a non-profit education and research organization formed
in 1988 primarily concermned with what this nation must do to encourage and
improve access 10 and utilization of telscommunications tor teaching and

learning.

We'd like 1o begin with what we think is an important element in your quest to

improve American education through greater and bstter use of technology.

Our vision is to build an integrated, nationwide telecommunications system, a
*transparent highway” that encompasses land and space, over which teaching
and educational resources can be delivered and shared with schools, colleges,

universities, and librares.

Our vision is to "wire™ together our classrooms, nation-wide (and ultimately,
internationally) through a single dedicated telecommunications s, stem, which
can be accessed simultaneously through a telephone instrument, a computer, a

fax, a video camera and/or a television sel.

1)
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it would be wondertul if every school could simply pay a single, monthly service
fee and have unlimited access 10 a transportation system that carries
information in all forms~video, voice, and data—-from almost anywhere in the
nation or worid.

You might ask why a dedicated telecommunications highway is a "critical”
slement and what the cbstacies are to making this vision a reality. Thereis a
well-documented crisis in American education. The recently released National
Goals Pansi report hammers home the inadequacy of the present education
system. Added to these outcome problems are those of state budget deficits,
teacher shortages, retraining needs, mounting problems for youth-at-risk, and
increasing costs for delivering programs and teachers for the underserved and
the ur.erved. In the face of this there can be no doubt that states
must make the most cost-beneficial use of public resources and
teachers if they are to succeed in improving the quality and
productivity of America’'s schools.

Technology has rapidly transformed every sector of our lives--except education.
A nation’s economic development and productivity are closely tied to
telecommunications development, which constitute the elsctronic information
transportation system. In our view, it this standard was applied o America’s
telecommunications infrastructure available to education, America’s education
sector would roughly compare 1o that of a developing nation. Intestimony by
the U.S. Chamber of Commerce before the Subcommittee on Technology and
Compstitiveness, U.S. House Committee on Science, Space, and Technology

(June 18, 1991), it was pointed out that today the U.S. invests:

ERIC 1t
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only about $100 per student in education in computers and capital
investment; this, compared to $50,000 per worker in private industry, and
$100,000 per worker in high-tech firms. While the rest of America
created a $20 billion -a-year industry by putting 45 million personal
computars into use, during the last ten years, United States schools
acquired a mere $2 billion of personal compisters.

Although telecommunications has turned the world into a "global village®,
America’s schools for the most pant have remainad relatively isolated
enterprises. Access to information is critical 10 a knowlegige-based enerprise
like education. The educational resources available in this nation and around
the globe are rich and growing exponentially, but the United States does not
have a technologically integrated telecommunications system available 1o
“ransport® these educational and instructional resources from one place 10

another.

Unguestionably, an integrated, satellite-based telecommunications system
linked with existing cable and telephons lines holds a piece of the promise o
provide a quality educational opportunity which is equitable and affordable for
all youth and adults, regardiess of the wealth of their community, geographic
jocation, or the density of their community’s population.

What are the obstacles? They are systemic, widespread, and more policy than

technical in nature:

1. The education telecommunications market is highly
disorganized and fragmented;

2. Within existing commercial market practices. educational
institutions are left without low-cost, dependable, and equitable
access to telecommunications services;
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3. Theo absence of a national organization to represent education
and state agencies to create a fotal education
telecommunications system using muitiple communication
technologies.

A major slement within* 158 problems was highlighted at the Education
Summit in Chariottesville (1989) when Govemor Wallace Wilkinson of the
Commonwealth of Kentucky and other governors raised with President Bush
the need for a dedicated education sateliite to be built and launched as a
partnership effort betwsean the states and the federal govemment.

in response to this proposal, the EDSAT Institute issusd a report entitled
*Analysis of a Proposal for an Education Satellite™ on February 26, 1991 (see
TABA).

The encouraging news is that the report finds that individual states and
educational institutions are beginning to invest heavily in telecommunications
technology. The communication technologies through which instruction is
delivered at the local level includes optical fiber, co-axial cable, microwave, and
fixed-based broadcast television as well as the receivers of satellite
transmission. All land-based technologias are essential to a complste
telecommunications infrastructure and satellites are the best means by which to
distribute multiple education programs simultaneously to every parn of a state
and the nation at a relatively low unit cost.

The report found that the market to support an education sateliite already exists.
There are at least 111 program providers of satellite-based instructional
programming. Of thess, the 20 major education program providers purchased
more than 75,000 hours of transponder time in the 1980-81 school year.

15
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it is estimated that the same 20 major program providers spant at least $45.5
miltion during the school year for the purchase of transponders. Given that this
reprasents only about 18% of the program providers, it Is plausible to
assums that the siates spsn? subsiantially more than $50 million
the last schoo! year for satellite time.

Their problems are attributed to institutional purchasing practices, buying more
time than is needed, rising costs, the inability to contract for large blocks over
long pericds of ime, and litte or no control over the system. There is no
evidence that thase buying constraints on educational and state agencies can
be changed under current practices.

In response 10 the interest in the EDSAT report the institute and 17 public and
private sector cOSpOnsors (see TAB B) conducted sevan regional outreach
meetings across the couniry 10 convene educational institutions, state agencies,
aducational T.V., satellite vendors, and other interested organizations and
individuals to discuss creation of a voluntary organization--a National Education
Teloecommunications Organization (NETO)--for the purpose of providing

afiordable and equitable satelite and other telecommunications sarvices.

We met with over 300 representatives of education and state agencies who use
or are planning 1o use satellite and other telecommunications services 10 deliver
instructional programming to students, teachers, siate empioyees, and workers.

The mestings confirmed the EDSAT findings that present commercial market

practices for satellite services are incompatible with the needs and
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requirements for education users and buyers. Their issues are affordability,
predictability, control, and equity.

More than 74 education and state agencies exprassed an interest in baing
affiliated with a non-profit National Education Telecommunications Organization
(NETO). its purpose would be to govemn, purchase, and manage affordable and
equitable sateliite and other telecommunications services. (see TAB C)

On the basis of this grassroots interest, NETO was incorporated on October 17,
1991 in the State of Delaware. NETO will be govemed by a Board of Directors
reprasenting the range of public interests. its membership will be comprised of
former ant current public officials, educators, state agencies,
telacommunications experts, and private sector roprasentatives. As a first step
to building an integrated land and space highway dedicated to cost-effactive
and equitable policies for the distribution of instructional and educational
programs, NETO has created an Education Sateliite Corooration, a non-profit
business subsidiary to operate and manage satellite services ‘o affiliated

education and stale agencies.

NETO's strategy will be to build an integraled telecommunications system that
uses both space and terrestrial communication technologies in a seamiess
tashion for the end usar. When the system is completed its users should be
able to access any information resource--video, voice, or data--through a
commaon tachnical interlace. In the following paragraphs we describe what we
balieve {c be the benefils of an integrated national education

telecommunications system.
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The Space Segment of the System

One major component of a national education telacommunications system
should be a space segment consisting of one or more sateliites dedicated to
communications among instructional resource providers and educational
institutions and agencies. Satellites presently are the most efficient method for
the multipeint distribution of educational resources. However the scattering of =
these resources over many satellites has resulted in higher costs, technical

confusion for the users, and an inability 10 efficiently provide concurrent

programming at the school site. Therafore, we envision a satellite-based

component 1o the system which would enable collocation of all point-to-

multipoint video, imaging, and data transmission.

Collocating point-to-muitipoint educational cemmunications on one or two
satellites would enable schools, colleges, and universities 10 receive inferactive
and video-based instructional programs simultaneously and distribute them 10
their classrooms in much the same way as cable television distributes
entertainment programming. Faculty and administrators can determine which
video programs they want 1o use and panticipate in, and block out the others.
Collocation also would (a) enhance the marketing of available interactive and
video programs; (b) reduce the technical problems associated with locating the
satellites which carry instructional programs; and (c) stabilize the pricing ot
satellite time.

Space and Terrestral intersection
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Satellite communications are very efficient for distributing information over
broad geographic areas and multipoint reception. Howeaver, a land-based
component is critical to the efficien? use of satellite-based communications at
both the uplink and downlink elements. An integrated system like the ons
gnvisionad here would interconnect the satellite and terrestrial components so
that video and computer-based instructional programs can be distributed
concurrently or separately through sateliite or terrestrial connsctions. The
satellite system would include a network of downlink reception stations that feed
directly into a land-based distribution system that takes the satellite
programming the "last mile®.

An integrated space and terrestrial system hoids many benefits for the
educational community. Our research indicates that educators are iooking
forward to using voice and video communications for point-to-point
teleconfarencing and interactive instruction over long distances. We also are
finding that point-to-point interaclive voice and video is being demanded as
students and faculty move away from the static instructional methodologies of

the past.

The system we envision can facilitate this form of communication through a
combination of space and lerrestnal technologies. For example, the system
would support a "one-on-one” session {point-1o-pont) between a student and
teacher using only terrestrial technology or permit many studsnts to
simutaneously observe and interact in a national debate on telgvision (point-
to-multipoint). The former could use a terrestnal component, while the latter
would likely utilize the more efficient space component. We also snvision a

communication system which would enable a student , using a "split screen”
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computer monitor, to simultaneously observe a speaker at a distant point in one

~window" while typing notes on a word processor in another "window".

The Terrestrial Segment of the System

Education computer “networks" abound, and are growing in number. Each
uses a different transport system and often incompatible communication
protocols. Local area networks are being installed to link computers together
within a school, but these LANs are genarally limited to digitized data formats.
We find schoois all over the nation installing separate communication lines for
voice, video, and data which is inefficient, costly, and complicated 1o use. Not
only is a terrestnial component necassary to improve communication betwasn

computers, we also need 1. integrate voice, video, and data transmission.

A Strategy tor Developing the System

The general strategy envisioned here is to have an organization fike the NETO
develop the specifications for an integrated telecommunications system which
meets the special needs of education users. Then, under the NETO's
leadership, the system would be developed by securing the desired
communication services from private sector providers in a fashion that wouid
result in one virtual system using services provided by different vendors. Some
ccmponents of the system sJch as the satellite and national terrestrial
*backbons” segments could be operated by subsidiaries of the NETO. The
local and regional components couid be contracted oul by the NETO or they

can be deveioped and operated under state or regional franchises.
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The "ast mile® of the system should reach into the classrooms, offices, and
libraries of every educational institution and agency in the nation. This means
that we need to find a way to encourage the investmet of the
telecommunications industry in taking the system all the way 1o the telephone,
T.V., computer.and video terminal. We mentioned the idea of a state or regional
franchise. This is an idea which needs further research, but it seems that the
use of a state-issued franchise which guarantees the capital investment in
retumn for installation and maintenance of the local segment of the national
system might have some potential.

What is the role of the federal government? We can move information at a far
lower cost and with greater ease than we can move people. And there is no
doubt that when there is fragmentation and disorganization in a market sector,
the costs rise and ber afits decline.

it for no other reason, the economics of the communications revolution and the
needs and requiraments of the education sector make it impsrative that the
National Education Telecommunications Organization along with the states, the
Congress, and the privals sector assume a role in building an integrated
telecommunications highway.

Atthough the need is clear that a particular industry's compatitive self-interest
must be taken into consideration, and in some cases, even altered, these
considerations are more likely 1o occur in a timely fashion with the federal

government as a parnnar in a public-private co-venture.

ry
s
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For example. NETO must devalop pricing structures for the land and space
technology segments that will guaranies the small and large education ussrs
and buyers affordable and stable pricing. Congress can share in the costs of
~subsidize™ a portion o1 these costs during the stan-up of this system. The
benefit of this would be 1o encourage more and more educational institutions to
use the highway.

Congress can also provide tax incentives and/or loan guarantees for tha private

secior that takes the risk out of helping to build this System.

As NETO develops the space and land segments, in instances where it 15
appropriate, it will research and proposs industry-wide stendards in order 10
mest the diverse needs and requiremsnts of educational and state institutions
and 1o insure technical infegration of the system. Regulatory policies will also

come irto consideration and will need revisw.

Finally, Congress can provide general operating suppont for the National
Education Telecommunications Organization in its stan-up and organizing

period.

Thank you for this opportunity to teli you about this exciting effort. We welcome

your guestions.
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ABOUT THIS REPORT

Telecommunicatioas is transforming almost every sector of American society -
«mall busincss. manufacfuring, commErce. communications, religion, trassporiation.
banking, tourisn.. entcriainmeat, bealth and defense.  Bui not educaton.  Ous schook
must undergo & transformation to meet the global challenges of the Ioformatis Ags.

Standing in our way to this transformation are significant disparitics in avcess o
quality cducational opportuadics. Major differcaces exst in availabilty of qualifed
tescheys in both urban inner city schooks and remote rural schools. Telecommuracations
has the potential to make cost-effective, equitable sccess to quabity education s reality for all
American students without regard to their personal wealth or the wealth of their community
o state.

Governor Wallace G. Wilkioson of Kentucky, aloog with other Governors of the
\ates and fermitorics. has raised (b issue of a need for a public domain satellite dedicated
1o education. At the request of Governor Wilkinson, the EDSAT lnstitute uadertpok thiy
analysis of the governance, management, fechoical and fiscal issues associated with creation
and maintenance of an education saiclite telcrommunications svaiem.

Wt embarked om this chalienge with a view that ihe oumerous siakebolders with
different mterests could be brooght togeiber to use their experuse and cxperience o
develop realistic policies and oplions. The cooperation and participation of 8 large
oumber of people fiom government, education. and the telecommunications industry.
mﬁmwﬁhmhu&mnﬁcﬁmwsu&ﬂmaﬂ@cﬁmm the analvsis
costained in this report. All of them shared a common desit 1o improve Amencan
cducation.

It was apparent throughowt the project that the problems associated with an
cducation satcllite were not technical in nature.  The central issucs were how 1o finance
and govern this resource in an cquitable and efficicnt maaner. The analysis presented in
this report provides Governors, the Congress, {ederal and stalc officials, educators and the
1elecommunications industry feasible, equitable and cost-beneficial upiions for creaung and
maintaining an education satellite system.

Jssues were raised during the project which deserve serious atiention but were
considered outside the scope of the present analysis.  Among tbese are issues of program
quality, teacher cetification and traiming, improving inleraction berween students and
fescLers, and rescarch on the effectvensss of various distanee fearnmg metbodologies. It
is hoped that the EDSAT Institute can address these ssues in 2 sirailar manser i the near
future.

1 am pleased 1o submat this report as 3 resourct for moviag forward with the
proposal 10 creaic an cducation satellite svstem for all levels of Ao rican sducation,
Surelv such a system can make 8 significant contnbulion toward our goal of cqual
opportumity 19 a qualify education for evervone.

Shelly Weinstemn, President
The EDSAT Insttuic
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ANALYSIS OF A PROPOSAL FOR
AN EDUCATION SATELLITE SYSTEM

1. INTRODUCTION

The crisis in American education is well
documented. Although pubic education » 3
coustitutional responsibility  of the states. the
consequences of a failed educational system affect the
nation as a whole. America is moviag rapidly trom
an industnial to an information and techoology based
ecosomy in whith oaly the educated will thrive.
There is a great need 1o reach, cducate, trun and
retrain an ever ‘arger number of people of all ages
with Bonied tume aod resousces.

Not oplv s the gualty «of Amerxan
cducation generally substandard, there also are
significant differeaces from ore community o another
in the quality of the educational opportunty availabke.
Disparity i wealth withio and among the states has
become a very troubleseme problem as wr pursue the
natiosal . oal of prowiding cqual access fo a quality
education in America. Ways must be found to
provide high quality cducation and training to all
Americans without regard 1o their personal wealth of
the wealth of their locale or statc.

Universal access 1o the rich educaiional
resources of this greal paiion is possible in pan
through tvlecommumcations. Although ticcom-
munications has turmed the world into a “global
village,” our schools for the most pan remain relatively
isolated enterpnses. The eDcouragibg oews is that
this situation is rapidly changing. Individual states
are beginning (o tovest heavily in telecommumcations
techmology as onc approach 1o shanng educational
fesourers.

The communication (cchnologies through
which these programs are delivered af the local lewel
include optical fiber, coaxial cable. microwave and
fixed-base broadcast television as well as recewers of
salellite 1ransmissions. Although all land-based
technologes arc cssenlial w0 A complete lelecommun-
jeations network, at the present lime satellites arc the
best means by which 1o distribute multspie educational
programs stmullaneousty 1o every parf of a stale or the
nation at a relatively low unit cost,

Probloes Which 1mpede Greater Use of Satelites

Schools and collcges fiad it difficull and
costlv 1o secwre appropriate and predictable trans-
ponder time because of their insbility to acgunate
individual losg-term  commitments  with  satellite
commumicatson  rendors. Likewise  the  satellite
ndustry reeandy schools and colleges as “occasional
users which precludes ther securing transponder
time al the lower raies aailable lor losg-term
voniracts.

Purchasing an catize  tramsponder by
education agenoes fo casure rehable time can Inple
or quadiuple the eMoctive (ranamission cost hecaitse
this practice reqwres them o purchase substantial
amousnts of less desirable time.  The effectne cost of
“prime” tune under such circumstances turns U 6 he
even more expensive than the high cost transient rates.
S-hools and colleges are fureed (o ¢ompele with
business uscrs even for the available transicnt timc.
Commernal buyvers generally purchase transieat tme
for business icleconferenane and major news agencies
olien purchase it 10 cover unexpecicd maAjor news
«vents. Both are willing to pay whateser is resuired
under the ¢ cumstances, oflen driviag the cost bevond
the reach of education

Anuther problem refated to the svaslabilay
of satellites is a projecied shortage of ramsposder
time. Industrv experts mdicale thal new satelhites are
being laumched wath full or mearly full contract
COmMImERts. Some expeits vicw 1he problem of
houted transiens transponder fime as likely {0 become
cven lighter mrs the next decade. Conifibunng to
this uotertainty is the impact of digilal compressed
video technology will have un satellite capacits. This
dilemma underscores the unprediciability cducation
purchasers of satellilc time wal} face 1n the futurc.

§t should he obvious that some education
anencaes are at a distinet disadvantage 1 swch 2
compeve marketplace.  The imability of education
ageomies (o Aggregate purchaung power mrans thes
end up paving unoeceasarily bigh rates for satellite
trapsmission.  On the other hand, vendors must deal
with multsple purchasers tow of which by themselves
atc magor consummers ol ther commodin,  In the

he DT lnsmme}
o
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farger marketplace, education agenaes do  mot
represent at the prEscnt fime & major market for
satellite sendors. The bottom line problem is that
slates sre expending a8 much as 0% more for
trsponder pme thas they would have to spend if
there was &8 more efficicat marke: Prescatly,
there 15 no mechamsm through which education
agencics can aggregate their purchasing of tramypon-
der. Sound public policy dictates that we search for
an alterastive to competing 1o7 transponder ume wath
commercial huvers.

The wse of transest satelbte ume abso
means that our cducation broadeast stations have
find a2 vendor with asadable tme. Satellue
1ransMisuOn roquires precue feiemetny. A changeis
vendor iequires a reoricotation of the wplink
fransmissir  feolitics whuch 0 tumn requirey A
corsespondin, rcoricatation of the downlink facilitses,
The elicct is sinailar 1o baviog o jdave lrkphune cally
thooupb X or 30 differest telcpbea.- companics cach
requinng a different telcphone recerves.  Existence of
a swgic satellife source would chminate most of the
nced for such technkal adjusiments & the schoul
distnict of school site.

When commercial vendors market thew
programming 10 schools, some offer receivers
oniented 10 their own satellite transmissions.  This iy
tantamount 1o having different telepbone companies
seling unconnected telephone senaces to schools,
As l1eachers deride 10 move from ope program to
another, they must reorent their satelie receners.
The problem could be greatly iscreased if commercial
vendors were 1o shift their progra.n: tu the Broadead
Satethie denvice {BSS) band which requires circular
rather than hincar polarizanon. The ground stanen
cqupment pow in place 1 American public schools is
based on ¢ and Ku Band iechnology which
incompauble with BSS transmussion polarizati m

A Proposed Solution

The sanous technical, operatwnal and
fiscal problems descnibed here are directly related 10
the naiure of the satclliic markeiplace. Under the
present svstem. the oeed for satellite vendors o
eosurc financial viablity leaves schools, solleges and
unersities without predictab., low-cost and equ.
tahic access gp satellite services. Creson o an
educational salcllite infrastructure i 3 1angible sep
toward mitigyion of the equly aod quabn of
educanon problems facing Americas public schools
Such 23 felccommumcstoas svstem  could  make
powdbl:  extensne  distnbutior of  tgh  quabty

educational pmgrmmmg 1o every school, college,
uniwersy and library in the nafton.

it 1s impracticr] for states. individually or
collectiveh, 1o undentake tue development of such &
svslem  without creative  partnerships amoag the
fed :ral goveramer.s, the Private secior and themschves.
The cost of the construction and launch of a Ku-C
band satellte is esimated 1o be somewhere between
$150 and 3200 miilinn, Additionally, annual opera-
unz cosls for mainteuance of the satellitc cas be
soveral milbon dollars each wear. Ow  analysis
mdicales that American ‘axpayers will pay at least
$43.5 milkon tb s vear alone 1o commercial veadors
for sacllite s.vaces. A similar mwosiment in 3
dedscated satellite would refurn ifs inibal cost in three
1o fowr vears. Improved access 10 satellites would
clioinate some of the problems .hat inhibit greater
usc of this technolopy for educ.tional purposes wud
thereby stimulate fuither demard

Io respune to the 2 issues the EDSAT
Inststute 1s reviewing the poacy, poverpance, fiscal
operaional  and lechowas  issues  and  Oplions
asociared with dovelorment of a satellite -based
telecompnmications svalem dedscated 1o education,

2. THE STUDY PROCESS

The EDSAT lostitute s a non-profit tax
esempt  educational and research organization
founded 8 1VS8 1o epcourage the access and
udization of telecommunications in all forms
throughomt America’s schonls, colleges, universities
and hibranes. The lostilute is supporied through
pravaie gifts, grants, and contracts. The work of the
Institute s conducted under the policy guidance of &
3 member Adwisory Board.

Governor Wallace Wilkinson (Kentucky)
proposed 10 President George Bush at the
Charlotresville Education Summit in 1989 that a public
domain salelliie dedicated to education be buill and
Jaunched as a panoershup effort between the states
and the federal government The EDSAT Institute
agreed 10 review the relevant Jegal. fiscal, operational
and policy issues and 1o secommend oplions for
orgamizational structures o ROVErn, manage and
viikize 8 dedscated public cducation satellite system
¢ wmanncr thar wouwld ensure iy appropriaic and
cqun tble use.

The workplan described here was designed
to dwect, imolie representathes of the vanowus
stakcholders o this prajest such as the cducation

‘—-{ e FDSAT loskituie
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the satcllite and communications industry and other
intcrested partics. Ovwer the cowrse of the study
substantial imterest in the cosccpt was found amoag
these groups. The EDSAT lnstitore is indebted to
these groups asd is grateful for the exteasove amount
of imponant imformation and assistance they
provided.  Their costinued intcresl in the proposal
The Working Groups

The Institute sought to broaden the base
of patticipation in the study by establishing two
wwkhsmnadenpdrqu of these
stakebolders. A Technical Issues Working Group
focused on the technical aspects of the proposal and
was chaired by Dr. Peter Likins, President of Lehigh
University and member of the Board of Directors of
the COMSAT Corporation. The mission of this
wpmmmmxaumwwwm
EDSAT lnstitute rescarchess regarding the technical
attributes, orbitsl configuration and estimated cost 10
dﬁign.mummdhmchapubkmhmcmu
dedicated to education.  Mr. Frank Weaver, CEO of
UNET, Inc., an eogineer and former satellite industry
represeniative, coovrdinated research for the technical

A Policy asd Governance Working Group
hmedmlhckgaltmcalnndgovtmmaspcusof
the and was co-chaired by Dr. Joseph Dufley,
President of the University of Massachusetts Sysem,
and Mr. John H. Buchanao, Js., Chairman of Prople
for the American Way and former Congressman from
Alabams. The mission of this group was to nespond
10 alterngtive approaches 1o the govername and
management of one or more public domain ssiellites
dedicated 1o mstructional functions or activitics io be
used by educational insiitotions {preschoot through

school) and adult leaming programs. The
research for this aspect of the project was provided by
Grier Raclin, Pariner, and Kevin Dilallo, atiorneys
with Gardoes, Carton and Douglas aod by Philip
Malet and Jerry Howe, partocrs with Stepine and
Johnson. Both law fisms arc Washington-based with
srong practices in telccommimications law,

The primasy ok of the working groups
was 1o ensure that the rescarchers Were fesponsive to
the coscerns of those entities which bave a direct stake
in the existence of 8 public domaio satelite dedicated
1o education.  The working groups met ivice beiweea
October and December of 1990 1o review and
comment on the draft documents prepared by 1he

consuliants and offered valuable insights that guided
the comtents of this fmal rcport. Revisions and
further rescarch followed cach session.  The working
gmupmembeugmaﬁnalrevicwoimbreponm
drafi form in Japuary 1991, The EDSAT lnstitute
Advisosy Board reviewed the draft teport at 2
December 1990 mecting and provided reditorial
comment on the final report in February 1991

The Conpcptual Approach

There were soveral guiding principles followed
in the conduct of the studv. A pubbc domain satetlite
sysfem design had to satisfaciorily meel these criteria:

Accessible Reliable
Equitabie Timely

Higb Quality Prediasble
Acceptable 1o Users Sufficient
Affordable Compatible
Fundabie Fully Utilized
Effective Flexible

The consubtants were asked to advance onlv those
proposals which would oplimize attainment of these
attnbutes.

The Report amd Coocasions

This report is offered to policvakers and
\h:pubbcasananaiysisoflhcvaﬁomopﬁm
availsble for the governance, maoagement and
acquisition of ope of more satellites dedicated to
cducation. The conclusions of fact and ihe
recommendations bascd upon them are 1hose of the
EDSAT Institute and do not necessarily represent the
official position of anv of the organizations, businesses
or goveramental agencics who served as participants
in the working groups.

3. TECHNICAL ISSUES

Several considerations were discussed in
determaning whether or ot salellites should be used
for the delivery of educational programming. A bricf
review of some of the avadable delivery systems was
made 1o gve 8 camparable assessment of thew relative
strepgths and wrakoesses,

Alemative Delivery Systems

% The § (1841 imnrwc]
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A sateltite has the capability 1o deliver a
signal that can be received anywhere in its footprint
which can cover all S0 siates. That signal can be
received by anyoee with a sateliiie dish, Currently,
there are several sstellites in orbit with the capability
10 tansmit cducationat ing and there will
be po delay in waiting for & system to be built in order
10 begin transmission.  In addition, sateilites hawe 2
tremendous capacity to tammit several programs
sisaltanconsly. With e advest of digital video
compression teshnology, up to X0 video programs may
hen'mmhmdmnshg!enmpmﬂunmthe
therchy cnbancing the throughput of a satelble
withost having to spend one cenl in redesiguing of
retrofitting the cxisting base of setclites tn orbit.
Through 1be usc of very small apertore (crminals
(mﬁxhhpo@kmmmmmud

Of the 92 million US. television
bouschalds (TVHH), 53 million or 57% subscribe to
basic cable service. Not all households are passed by
cable, becatne it is either not cost-cfficient (o lay the
cable or arcas are oo sparsely populated to justify the
to seach those bomes maccessble to cable. For
example, K Prime Parincrs, which includes major
cable programmers and operators, has jost initiated a
service to deliver cable type programming to those
homes moserved by a groued sable. Heoce, the
obvious advantage of a satellite's ability 1o reach evers
houschold is demonstrated.

It should slso be noted that satelbtes are
used by cable programmers 10 deliver their programs
1o cable headends for distribution 10 ap installed base
of over 30 million TVHH. This fact should not be
Whmﬂaﬁgl&hmdm&uh
the delivery of educations! programs provided there is
available channel space on a particular cable sysiem.
Cable is limited in its throughput cepacity. The
sverage chaonel capacity of cable systems s 33
channels. This is scarcely esough o satisfy the
voracious demand for entertaimment and to offer
capacity for educational programming.

Fiber optic cable has some advantages in
thst it has greater bandwidtb capacity iban coaxial
cable, suffers Jower losses of signal strength over
distance, and is capable of interactivity, However,
fides is not available and it would be very
costly to wire the nation with fiber. It 1s estimated
that if 1he Ielephose companies were to wire the
nation with fiber optic cable, it would cost between
$500 and $900 bilbon and would 1ake manv years 1o
compicte.

Microwave and  terrestrial  broadeast
tedevision are the oldest technology and presently are
the pui vehicle for insructional television.
Althongh both arc cifectie means of video
pationwide or even regional program coverage. No
sbortcoming, but
effective  for
Mmm:@mhwm
sectiom.  Satellites are also compatible with other
delivery systems and can milize the inherent advantage
of each.

The Education Sstellite Market

Al least aine C-band sateBites with 30 or
more full time or occasional sse iransponders offcr
educational services. They arc GE Setcom 3R and
FIR. Hugbes Westar $ and $, Hugbes Galaxy 2 and 3,
GTE Spaceoet 1 and 2, and Telstar 301, Af Ku-baod,
cight satellites providing 22 of more full time or
occasioasl use transponders are used  They are GTE
GSTAR 1 sad 2, GTE Spacenet 1, 2, and 3, GE
Satcom K1 and 2, and Hughes SBS 4.

As of October 31, 122 Ko-band transpoo-
ders were operationsl on .'S. satellites. OF that
amount, 111 are in use. The Ku-band transponder

do oot include 19 on SBS 6, Javmched on
October 12, 1990, but already 16 of these have been
Jeased for video entertainment serviees. GSTAR 4's
16 iransponders, lunched on November 20, 1990 arc
alsop mot iscluded There were 384 C-bhand
1ransponders operational for the same period. Of
that fotal, 331 were in ase.  Not reflested in either of
these nambers are the 23 tr on cach of
Galaxy 6 and GE Sst-om C1, lavached October 12
and November 20, 1990 respectively. All of these
satellites will become operational some time in 1991,

Some difference of opinion cxists within
the industry as 1o bow much surplus capacity is going
1o be available 1o education in the 199(s. Industry
estimates, bascd on planned lsunches in the early
years of the decade, indicate that most veodors will
bave prelaunch contracts for most of the transponders
available on opew satcliies Howeves, emergiog
technologies such as digital video ecompression
techrology could radically change the utilization of
custing asd future transponders and dramatically
increase their capacity.

Present satellise providers probsbly will
continue 1o have space for thewr current cducation
chents. However, the EDSAT Insituie could nod

A SATELLITE SYSTEM DEDICATED TO EDUCATIOV
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determine bow prepared the private marketplace will
bcmmumdmmm:dumal
use. Our best estimste is that consolidation of
cducational programmisg o8 onc or more satelltes
wifl result in some migration of prescat usersy from
cxisting satedlites to other inflight or new satcllites 1o
order 10 accommodate the preseat market.  Prosum-
sbly, lower cost relisble transponder time also would
result ip greater avaidshility and wilization of satellite-

Program Providers

Ar leawt 111 providers of cducational
programming delivered by satellte bmve been
wentified. A study compiled by Kentucky Education-
al Television of 20 of the larger providers revealed that
they cxpect to purchase move then 75,000 hours of
transponder time during the 199091 school vear. it
the prime brosdcast time is 12 hours, takiog into
wonsiderstion time zooe differcoaces, for five daws a
week over 36 weeks which is the typical school vear.
:mmmmmwummsp«wm
utiization of at least 35 transpooders dunng the
designated e frames.

The KET study did not indicate the bours,
days or weeks during which these transpoader hours
would be used so the exact utilinarion of a dedicated
satelfite by these 20 education agencies could not be
determined.  However, if one asspmes a satclise has
24 transponders, then just these 20 program providers
conceivably could wtifire pearly 73 percent of the
capacity of two satellites during the prime 12 bour, §
day, 36 weck broadeast period.  Obviously, there
could be considerable underutilization of these same
transponders during the remaining hours, days and
weeks by some users. A cost efficient usc of a
dedicated ssicllite system obvioasly will require the
development of imagisative educational programming
largesed 1o nosiraditicoal stndents, other educational
ases of excess fime, or the sale of unused time to now-
cducation wsers.

Given that the 20 agencies identified in the
KET study only represent about gigiteen percent of
the 111 purchasers identified by the EDSAT lnstitute,
one cap see that the probable demand for iransponder
lime will be much grester than pictured in the KET
stuxly. Muaoy other agencies also will seek time on sn
tducation satellite, alibough we conld not document
bow much it might be. The point being made here is
that education represcats a significant market right
oow. The problem does not seew 10 be demand as

sateliite time %o as to gan MaKmum ecoaome . &fit
from such a large expeaditure,

Astsymend of Exiding Earth Statioos

A mmmum of 55000 receive sites of
cducatiosal iclecommunications have been idemtificd.
This figure does sol indude busioess television for
traming. There are abomt 125000 schoo! buildings.
grades K-12 in the country. There arc also 3000
colleges and universsties and 6,000 libraries. Liule
dats are available about the insalied based of
receivess of satellite sigoals by schools, colieges and
fibrarics. What is knows probably represents only s
portion of the actual installed based. Here s what
we found.

In a Fall 1990 OQuality of Education study,
i is reported that 2336 (16%%) of the nation's 15,000
school districts bave satellite dishes. Seen asother
way. 19,201 (237%) of the schooks in these districts bave
satellite dishes. Oune carlier study of school districts
with satellite dishes identified that 68% are C-band,
40°% are Ku-band, 7% are € and Ku-baod, and 84%
are steerable.  In addition, there arc over 3 milliop
bome satellise dish owners, mostly a3 C-band.  Duc to
the mix of carth stations operating a2 both C and Ku-
bands, any satellife servicing themn showld offer dual
frequency capability.

The size of these earth stations varics from
about 2.5m 10 10m (or abowt 8 to 30 feet) in diameter.
These is a strong desire by program providers to aoffer
broadcast quality reception, bence a somewhat larger
dish is required fo receive the weaker signal from
some of the older C-band satellites The use of
bigher power Ku-band transponders brings down the
size of the carth stetion to about 1.2m {or 4 feel).
Most dishes are mounted oo the ground so as to
minsimize problems of baving to remforce roof
structures 1o withstand the weight and wind loading
conditions imposed by these dishes.

Although oo aciual cost figures are
available from educstional teiccommunications users,
# is koown that earth station equipment costs,
including instaliation, can range from about $2.500 10
$30,000 or more. This figure is exclusive of the costs
of peripherals such as monitors, phope knes, video
casseie recorders, personal compiers. or linking the
dish 10 several locstions around a site. A miore
complete survey of the universe of ground stations
used to receive cducational programmung is in

progress.

much as the lIack of coordinagion in purchasing
{m EDSAT lnmwu]
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Spemn Sepment Configaration sad Doployment

When one looks at the umiverse of
satellites being used for cducations! Ielecommunica-
umbothudK»obmdsqenhuare_beinsmihmd.

:
]
i
:

receive an uplink at Ku and downlink at C-band.
This capability would make it possible to access the
large nember of C-band dishes &1 cable headends and
st private bows-bolds plus the growiag aumber of Ku-
band dishes. It should be noted that the FOC will
require full frequency reuse of both bands on a single
satellite in order to maximize the use of hmited orbutal
slots.

Hybrad satellites such as GTE Spaceset 1,
2, 3 aod Conte] ASC offer full frequency 1cuse at C-
hand but nof 3t Kn-baod. Because of the increased
domand for satellitc capacity and the Lm# of
spectrum. the FOC A » deiermined that these designs
arc oo longer an cfficient wse of an orbital slot.
Because instructional programs originate from and
are received in all 50 stales, # is necessary for the
satellite 1o have CONUS uplink capabibn so that the
location of any program provider ar feceiver is not
resitictcd.

A few comments on the relatioaship of
saleliite power 10 disb size are pecessany  Gencralh
speaking the jugher the power an the satellie, the
smaller the dh and that implies lower cost of carth
station cquipment and instaltation. The current on-
orbit C-band satellites operate berween 3 aod 1o
walts, and the Ku-band satellites between 20 and 45
watts.  Future trends are towards pulting even more
power on the satellite at both frequency bands.

The highest power salellitcs bewng
proposed (from 100 to 200 wans) are the duect
br.. dcast satelltes operatiog in the Broadcast
Sacite Service {BSS) band with so uplink at 17 Ghz
and a dommink at 12 Ghz. It i astiapated that
reception of a hugh quality signal can be achieved with
2 13 inch fial platc antenna or A similar size parsbolic
dish. It should be noted that tbe circular polarization
scheme in the BSS band differs from the lingar
polarization o the Fixed  Satellite Service (FSS) band
of exrsting satellites and earth stations  To achieve
compatibility, the exisiing untverse of dishes must be

retrofitted of replaced to receive signals in the BSS
band. In any event, none of these cew BSS birds will
be isunched and operational before 1994

Tronically, aew satellitc systems in the F3S
hand are offering higher power ai Ku-band at 60 waits
and at 120 watis by combining the outpit of two o0
watt travelling waw tubes. AT&T's Telstar 4, dur
for launch between late 1993 to easly 1994, wili
provide this capability. Other replacement satellite
systems may also offer ssmilar power levels.  Siner
they will operate st the same frequencies and
polanzatioss that are currcnily is usc, there will be o
compatibility issuc. Satellites that serviee the
edocational telecommunications market todsy and fos
tbe vear future should operate at both C and Ku-
bands in the Fixed Satelite Service. BSS could be
used to augment program offerings when it comes into
existence but oot to replace the systems currently in
orbit.

Digital video compression can belp to
increase the usc of transpoaders by allowing more
than ope wideo program to be  treosmified
simultancousty over a single iransposder. Some
cstimates range as high as up 1o 20 video signals per
transponder. At present. no cospression service of
mose than eight signaly per iransponder has been
angounced for commercal operation Alw, com.
prescion techmques do ot affect the sateline design.
Jastead they reduce the amount of transponder
capacty required and thereby lower the cost of
17 3DVMSSIOD,

Subcarnicrs along with ke wdeo signal
offer the potential for simultancous foreign language
transiation as well as spemial services such as data,
audio, and closed-capiioning for the bearing impaired.
Techoology should and can make educational
programming  available (o all regardiess of thew
handicap.

VSATS (very small aperture lerminals)
are one of the fastess growawng apphicaiions of satellne
r2choology.  Hundreds of business networks employ
VSAT sysiems fo bandle data. sudio and video
transmission wath two-way capability among several
sites within an organization. Most of these serviees
are provided on Ku-band satellites. This being the
case, there will continue 1o be increased competition
between the business and education sectors for arcess
1o the already limited supply of Ku-band transponders

—J‘ The FDSAT lmmun}
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Finsncidl Comidcrations

Depending upon the design configuration,
a communicaiios satellite can cost between $50 and
$7Smiilion, The lpunch vehicle required to place the
satellite isto orhit is also priced i the $50 10 §75
miliion range.  Insurance 10 replace both the satcllite
and the rocket in the event of s Launch failure or some
other asamaly would cost as mouch as 20% of the
combined cost of the satellite sod launch vehicle.
Total space segment costs are eximated to be:

1 Satelite @ $TSM $75 miilion

1 Launches @ 7SM il
Subtotal 150

Insurance @ 20% k]
Total $180 million

Some believe i is predent to purchase wo
satellites and launch services 1o the ovent of a

failure of ooe, thus reducing the lime 10
replace the kot satcilite to only a few months.  Sucha
plan obviously would doublc the cost.

Total system cost must also cossider the
cost of the ground segment, thet i the size and cost of
the thousands of earth statioss to be used for satellite
reception. It was pofed carlier that to puf more
mmmmeﬂmwdmdmthemmm
and its cost.  When several thousands of
earth stations are involved, this is always a beneficial
trade-off even if the space segment costs rise.  They
wil always be offset by the reduction in ground
segment costs.

The KET study identified 20 program
wmmmmmxmu«mm
of trapsponder time in the 1990-91 school yeas.
memm&@me&gb&mmt
of the purchasers of satellite time. Although we
could not confirm iheir total cxpendilures, o is
plausible (0 assume that the total marke! is v excess
of $50 miltion anonslly which is more than enough to
pay for s satellite in about seven years including the
anagal cost of mainlaining i.

Semmmy of Tochoical Findiogs

1. The universe of users of satellites 1o receive
educational programming is rather Jarge, at over
55000 receive sites and growing.

Boih C and Ku-band frequencies ase employed.
There it a shortage of available fransponder
capacity at the (imes required This
especially true in the Ku-band

i

4 Educatiopal institutions cansol effectively com-
pete with private bosioess for trassposkder time.

5. There is a tend o pul more powsy on the
sateilite a1 both C and Ku-bands.

o Digital video compression techmiques are an
cffective way to deliver multiple programs on a
siogie trasspoades.

7. To service the existing universe of earth stations,
a smellite should operate in the Fixed Satellite
Service.  Broadeast Satellite Service should nnt
be mled oul, bt should only be considered to
mm&hmymmmﬂe

8. Somemmsbmdbemkmmmcgue
educational program providers to more cffect
ively obtain satcllite capacity.

4. GOVERNANCE AND
MANAGEMENT ISSUES

Dwnership of the Satelii

Ovwnership of an cducition satellite is 8
matter of geal importance to both federal and state
policymakers, There are three options for securing »
satellite for edneation purposes:

1. acquire a Federal Communicatioas Com-
mission (FCC) license to an orbital slot
and purchase a satellite 10 fill it;
acquire 2 license 10 an orbind slot and
coniract with a vendor to provide a
sateilite on a lease bavs; or

3  let a vendor acquire the hicemse to an

orbital sl and provide the satellite on o

lease arracgesent.

The first optiop is ideal from a control
standpoiot, bur it may not be the most feasible
imitially. The design. construction and jaunch of a
saeﬂneumalyndmwn&mlhmwmm
complete. 1t is a capital infeasive vepture that
requires considerable up front investment before the
satellite is in orbit and uscable. Financing 8 project
like thrs from design fo launch would be difficul.
Since the need for an education satellitc is immediate
and growing, ane of the other opfions may be more
viable for the near lerm.

Under the second option one could
acquise an orbital slot and then contract with acother
party 10 build, lanach and privately finance a saellite.
The advantsge fo this approach is that if provides

r

—{'m EDSAT lsmm;

A SATELLITE SYSTEM DEDICATED TO EDUCATION

Page 7



33

HOr{L NG mee 1
i bkl at
mmw Mwmm HE mmmww“mm bt wm_me
HHHETRE BT O R U
mmmw;mw mmmmmmwmwmmmﬁmmmme ﬁ
mmm T mmmwm HIHITSHUERHTH R : =
] JRNT0E LMD B e |
i :m it L atntlaly b |
w mm m w m mMmMmmm MNWWWMMWWMMWWMWW | WWmmwmw m
jafd apbidgfogpdgisnee | sdvie”
i i .mmmwm,mm%mw K il |
mmm mmnwmmmm Mm | mmmwumm 1 mwm m mmmmwm :




(1) A& Nedonsl Non-feders] Agoxy
Ommttommbycw

dw'ur«hermbushiplypewqm:sm The

authority to enler into costracts, acquire debt,
establish fees for services, and condduct asy other

business secessary to i cfficiemt  operation.
Finapcing for s sateilites and related fand facilisics
can bx secured through loans, gifts, grants sad
revenues from fraaspounder sales.

{2.} A New or Edisting Internste Compect Orgrnization

compact orgasization
manntr smilisr fo a federally chartered ageocy saeepl
it is crantered by the states rather than the {~doral
govcrament. (See discussion below abomt
approval of interstate compacts.) Therefore, all of
the funcsions described for the previows model caa
also be

infersiale compacis can serve as precedesu for
creating a0 interstaie compact o acquise and macage
an educations! satellile system.

The U.S. Constitution prohibits intersiate
compacts that tend to increase the political power
the states and 10 escrozch on or inferfere with the just
supremacy of the United States.  {See the U.S, Const.
art. 1, 10, cl. 1; Northeass . Inc. v. Board of
Govemors of Federal Reserve, 472 US. 159 (1985);
US. Steel Corp. v. Multislate Tax Commission, 434
US. 452 (1978).] However, states wishing to form
such a compact may petition Congress for permission
to do so. {See Texas v. New Mexico, 462 US. 53
{1983); New Hampshire v. Maine, 426 US. 363
{1976)] An express agreemess among states 1 sol a
prerequinite to 2 finding tha! a cosstisutionslly
prokibited imtersistc compact cxists; such a finding
could be based op reciprocal legislation by two or

{75 EDK T
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membership states.

is ths wodel the organization could
fusction without a jarge dues struciure by chargiog for
une of the sateilite.  The rates for transponder thue
tan he uniform for cducational imstitutions io the
member states tid sct a1 o Jevel sufficient 10 cover all

organuational expenses. The orgamuzstion under

direct control over the system by s usen.
Memberstip, Membership in the <o
operative probably would cossist of educational
agencies which originate sateHite-based mstrusiional
programming. Membership would be volustary acd
conld include organizotions which are aot governmen-
1al 1 nasuve such as privale nomprofit educatiooal
instititions  and  felewsion  networks.  However,
meiobership m the cooperative conld be & prevequisite
to uplink sccess to the satellites in the system.
Fundicg A cooperative is created o
provide specific goods or scrvices for the benefis of its
members. The members support the cooperative by
pirchasing the goods and services it provides. in this
¢ase the membess can uoderwrite the cow of

e
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{4) The COMSAT/INTELSAT Model

In roany ways states behave Like sovereign
political bodics asd fird R difficull 10 cuter imto
cooperative venturss. We cxamined the inlerstate

as one model for ixerstatc cooperation.
Thr COMSAT/INTELSAT sructure might be
another model.  §1 vombines some of the features @
the interstste compact and cooperative models already

discussed.

INTELSAT is a multi-national cooperative
crested in 1969 when 12 nations sigeed an Agrecwent
Estahlishing Interim Arrangements for a Global
Commercial Commuowicatioas  Soteliite  System.
Prescotly some 119 nations are sigaataries 1o the
sgreements cxtablishing and governing INTELSAT.
INTELSAT's purposs is 1o own and operate a global
system of conmumestioas sateliites 1o serve the eatie
world Oue of ibe main reasons for forming the
imerastirmsl cooperative was the recognition that #
wonld he difficult 1o persaade other astions to yield
some of their sovereigmy t0 a8 intersations

3 The best way to do so would be 1o
aflow each pation to price the services prrchased from
INTELSAT as it seces fit,

Conirol, INTELSAT i goversed by &
Board of Goversors having hetween 25 and X
members. Presently there are 27 members of the
Board of Governors. Most of the Governars are
appointed by pations with the Jargest anoual usage of
INTELSAT's services; however, some Governors ane
selected by groups of aations.  For sxamsple, all of tae
Caribbean oations are joimily represented on the
Board and three groups of sub-Sabaman African
couptries are represenied on the Board.  Each sation
or groop of nations designates ifs oW rEpreseolative
to the Board. Governors scrve ome-year lterms and
elects & chairman and vice chairman sopually.

In sddition to the Board, there arc two
governing “chambers™: the "Mesting of Signatories,”
and the "Assembly of Pamies” Each of these
chambers meets once every fwo years fo set policy for
INTELSAT and provide guidance to the Board. The

Union acd thal it make its payments in a timely
mannss, Although rach member astion’s isvesiment
interest m INTELSAT is proportiosal 10 its use of the
space segment, the minimum uait of ownership is a
fraction of ooe per ceal, winth ' v $750,007
US. A natipn's use is calculated by the oumber of
uplinks or downlinks 1hat occur in that country during
the last quarter of onc year and the finst quarter of the
pext year; ip ciher words, satedlite transmissions are
vicwed as having o componeats which are cousted
scparately in determining & sation's use of the system.

Funding: INTELSAT [uading derives
from three sources: (1) periodic capital contributions
by member nations for capial rxpenditures, .8,
procwing & new satellite; (2) periodic assessments
made against members for operstivas and main-
lcmma;ndﬁ)pnmbymmm
non-member customers for vse of services.  The first
two calegovies of assessments are determined in
pmpouimweadmmberu&cn’swmof
INTELSAT's services. Members that do not pay
their assessments in a timcly manser are placed on 8
List distributed ro the Board; the ultimate sanction for
woppayment i cxpulsion from INTELSAT.
Mcmbers generally are conscicntious sbot making
their paymenis i & timely fashios.

Should such a model be employed by the
siates, some modification in the INTELSAT structure
and operations is probebly necussary.  The states and
territorics could creale a muliti-layered structure in
which Ihere is 8 Board of Governors sepresentiog the
political and policy interests of the rsember stafes and
territories which sets the major policies governing the
sysiem, An ‘intelsal® organization, with its own
Board of Directors, could manage the system

%m @T mm]
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mﬁgxolbwﬁduwnbwwlhenomdof
Governors. ‘The Board of Governors would be 8 kind
of "holdeg compasy” and the “istelsat” would be one
of its "operating companics.” Under this model the
Board of Governors could bave a broader mission
with cther operations sssociated with satcllite-based
instzuction wndes its costrol

The Tochuical Measgrament of Setelices

Creating avd managisg & public domaia
sstellifc system requires & capacity to own and operale
the techmical imfrastructure associsted with space
techoplogy. The design, coastruction, lasach and
daily maintenance of spacceraft are highly
technical respomsibilitics t - g
oducational agescies bave attcmpied up 10 COW.
These responsibilitics can be performed by an existing
governmental sgency 81 the federal tevel, a privatc
secior space and COMMUNICALORS COMPany, OF & Dew
multistate ageacy cyeated for this purpose. 1dcally
the organization for the business and
«cchnical management of the satellite system sbould
have long t in this business. The oaly
federal ageacics qualificd to perform these functions
are the National Aercnantical and Space Administra-
tico (NASA) and the Depantment of Defease.

Although the Depasiment of Defease has
an extensive setellitc system woridwide, the space
mmsmdmm&nmmmmm
is not readily available for civitian use. The military
mighxbeabktodcwcmmmnﬁuhmhedm
unlsunched satcllites for this purpose, but ot is
mppropﬁa:!mamikaryagcncymmmmc
techmical and bosincss affairs of a civilian cducativeal
svslem. Therefore, the only other wiable fedess!
agency is NASA.

NASA bas been given the mission 1o
dcvdopdﬁﬁmmimbnofspu:fw‘pucfulmd
sticntific purposes.”  The Congress could give NASA
mpmb&yfwmmmlhcxewmdn
education satellite system.  1ASA bas all the tracking
stations and expertise required. In fast the sateliites
mddbedummmu:dmdhmd:edby
NASA coniractors. Howewr, NASA would be
opcntinsnubcommnniummmmmpui-
1o with the privale sectos, something the Presidens
and Congress might find politically undesivable

If the states collectively create and finance
the satellite system, with or withott some federal
finaocial assistance, they would po doubt wish to
secuse and retarm o themselves owaership of the
orbial slots and Frequencics for the svslem A

multistate agescy could contract with NASA or any
mvncmwmhembmmmdmmy
fwmmmmﬂwdk
satellites

Direct contracling with a private acctor
wnﬂmmkﬂbmmmwo&b&ywdd
be sicce NASA would rely on pnvale
conractees ia asy cveat, Such a sourse of action
would permait : ion in the project by tbe
wivaemamampaiﬁv:bashmdpnhb!y
resuRt in lower cost 1o the states. 1 the staies wede to

S. FISCAL ISSUES
Financing the Orpasizat

The cducanion satellile  sytem  must
become sclf-sufficicni as soon as possible. The
synmm&snm-hichedmw
mmlympnmhmsonlkmwddwhﬂ.
chseexpemmhwdmldhemﬁm
1o underwrite the cost of the satclites, their sechaical
managrment and ‘e gowcroing orgamization.  The
market forcs that will plsy uposn 1t are the same as
found in the private sector,  The orgamization misst
expect 1o respond ia 8 mmilar manncy.

Toe EDSAT Institute believes the system
should pot asume it would be subsidized bryond its
initial years. Furthermore, it must be abic to provide
its sesvices al a rate compelitive with what is available
in the commercial market, 1o order to do this, the
mmmmdxohwwwedinamlhn
mmn:oﬂcmnpmwamnnudmw
zon-educational purchasers.  Obvionsly, this can have
signnﬁwimpaumhsmmtmasanmgm&m
and the 1ax siatus of any financing it may scek.

Finrucing the Satellie with Tax-Escmpt Bosds

The cost of procuring and lsunchisg s
satellite for cducational purposes may b financable
oo either & tay-cxempl or taxable basis.  Becatse tax-
exempt fotesest rates arc significantly lower than
rasable intesest rates for comparable rated securitics
of com matusities, it would be beoeficial if the
satellite could be financed io whole or in part oo 8 tax-
exempt basis. 1 1ax exemps financing is availsbe to
Ihe governing body. then dircc finascing (and
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probably owpership) of & satellite might be a feasible
approach. Federal apd state laws regardog fax
exemplion are diverse and compiex.

Generally, tax-exempi financing for 3
satellite can be accomplished if it is owned and used
bv state or local goweramental bodies, by eatities
which are exempt from federa incnme tax under
Seetion 501{c)(3) of the Intermal Reveoue Code of
1986, or by a combibation thereol. Any ownership
and interest in mose thaa a de minimis amount of usc
of the satellite bv for-profit cotities or the federal
governmenl (o7 an agency of instramentality thereof)
will climinate the tax-exempt bond option.

It is cxpected that significant use of the
satellite will be made v S01(cX3) cducational
institutions. Thesefore, 1ssues related to baving these
bonds trcated as “qualified 501c)(3) boads is
importamt.  With respect to  quatified  M1{c)(3)
bonds, Section 147 of the Code provides that the
average maturity of bonds can be o more than 120
of the average useful life of the ascts bemg fimanced.
Thaus, if it is anticipated that the sateilite wll remain in
orbit and be useful for ten years, the average fifc of the
pynds should not exceed twelve years, Thss
limitation does not apply d the bonds are
govermmental bosds.

A practical concern with respect 19 the
issuance of these bonds is that stale enabling
legislation which autborizes the issuance of boods for
$01(c)3) organivations typecally requizes bond
proceeds to be used io the siste m which the faclitv is
located. Thus, say special launching facilitics cousd
be financed in the state 1in which those facilitics were

the financng, the financing could be done because it
woald beacfit stitutions located in tbe state.
Where the aumber of iastitutions using the
satellite are locaicd i a number of differsot states, it
may be nceessary 1o complete the financing through 3
amuber of composite offerings of separate bond
issues. Furthermore, if the cmtity which owns ik
astellite &8 & 501{c{3) organization, it may be possible
to do the financiog all ic the state m which the
S01(c)(3) colity is located, regardiess of the fact that
be taking sdvantage of the satellite, thus avoidieg the
peed to do multiple composite traasastions.  Finally,
if a sew governmental e.tity is created, the enabling
legislation could be drafted 1o solve these msues
Whether bonds are issued on s taxable or
tax-exempl basis, the key determination of their

marketability is the credit behind the debt. In all
likelihood, either the participating educational
inditutions will have (o guaramty debt service of
coatracts analogous to take or pay contracts will nced
10 be entersd indo and pledged o the bond trustee
vovering reveoues from the use of the satcllite.

Another issue which could arnse 1 the
context of marketing of the bonds is the coverage of
interest paymeats until the satellite is operational and
generating revenues.  Typically. bood proceeds bave
10 be expeaded within three years from the date of
usue of the bonds. and the bonds cas be sized to
include the amoum of micrest owed on the bonds
during the construction or payment period. It nceds
to be determined in connection with the feasibility of
the economics of issuing the honds as 10 how loag it
will be until the satellite genesates suffiqent revenues
1o cover Hs debl serviee,

The cotity owning the satellite will peed to
be aither a S01(c)(3) orgamzation vy a statc of local
governmental entity 1o take sdvantage of fax-excmpt
financing. Furthermore, to the extent there would be
move than 8 de menirus amount of usage by for-profit
entities, the financing could not be done on a tax-
excmpt basis. To the extent that use of the satellize
was Limited to public schools and universities, then
more liberal tax-exempt bood rules would apply.

There are no speafic limitations on the
amount of loans that a 501(¢X3) organizalion may
bave outsandiog However. under Code 514, an
cxcmpl orgapization is required to include a fraction
of income received from any deix-financed property is
1s unrelated busingss taxable income.  However, the
term "debi-financed property” docs pot inciude
property acquircd with borrowed funds if “substantial-
Iv all the use of ... [the property] is substantially related
.. 10 the exercise of performance by such organzation
of its charitable, cducational, or other purpose or
function constituling the basi for its exemplion.”
IRC S14b)IMANL).

Othey Methods of Finaacing a Satclfite

There may be an mportant role for the
federz) governmeat in finaocing an education sateilite,
The Congress could make an appropriation for the
cost of design, coastruction and !annch of the satellite
and thes turn it over 1o the governing body. Sucb a
scenario might be more Jikely if the states were to pick
up a major porticn of the cost. Howcver, present
fiscal and military circumstances would indicate that
such direct finanaat support is unlikely in the pear
term. The federal government could underwnte the
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bonds issued by the governing body which would give
thern  marketsbility similar to other federally
gearanterd feancial paper. However, sach securitics
arc oot tax exempl.  Fanslly, the federal government
could dopate an exiling inflight or replacement
NASA qr militery satellite fo the gowerning body.
This would require 5o oew appropriation o delay in
implementing the project.

On the pni sccior side, the organiration
covld seek a satellite vendor willing 10 finance, build
and laumch the satellite on a guarantecd lease-back
basis A relstively siable reveoue stream must be
establisked firad, but this might be a feasible appsoach
in the owtlying years.

6. GENERAL OBSERVATIONS

Some working group participanis expies-
wmmmmmmdumd
instruction such as program quality, leacher certifica-
tion problems and improvement is the abiliy of
ieachers and siudents fo interact.  Althongh these are
important issues, the proposal prescnted to President
Bush by Goveroor Wilkinson iocuxd onlv oo
problems assocated with the space segmeat of
distance Jearning. Therefore, the EDSAT lnstitute
has confined this analysis 1o issues associated with the
satellite systerm itself and not with the programming
which & might carry.

Apother concern of the partikapants was
the amount of control, i anv, the body which controby
the satellite should have over the apenacs which use
it. The EDSAT Jastitute hss taken the posiuon ihat
it is sneppropriate for the organization which coirals
the satellite 1o contro} psogramming content o the
terresirial transmussion and reception facilities of the
educational sgeocies whuch use  the  satellite.
Therefore, the governance discussion focused only on
the kind of strocture which can best emsure the
cquitable, efficient and effective management of the
space scgpnenf of 3 satellite-bascd telecommunications
svstem dedicated to insiruciion

The analysis did not wwelude using either
the Corporation for Public Broadeasting CPB) or the
Public Brosdcasting Service (PBS) as candidates for
governing of managing the satellite system. The
Corporation for Public  Droadeastiog is a DC
nonprofit corporation, the creation of which was
authorized by Congress in the Public Broadcasiing At
of 1967, CPB was intended by Congress to foster the
development of public radio and television  CPBA

39

active ion in ihe pursuit of these goals iy
checked, bowever, by the reluciance of Coagress o
alhwizuymm!mrbmadmmuinmm
program conieot. )

. Specifically, CPB is perohibited from
mmmmmh:ﬁm'm'r\fu
radio sistion, system of petwork .

cotity, system,

jts function is thus largely hmited 10

mm&aggmtocmhmmmahedbym

ifi 1t apporiions these grasts 0 public
television and radio sations and of noo-
commercial programs through an clabarate process
prescribed by Congress.

CPB is endowed by Congress with »
~Public Broadcasting Fund™ adminmistered by the
Sccretary of the Treasary.  Copgress cracty authori-
zing kegistation for the Fund scveral years in advance.
The amount availsble 10 CPB is also linked to the
amouns of funds raised by the entities CPB supports.
A ‘Saellite Interconnection Fund® has also bern
estahlisbed, The smount of 5200 million has been
authosized to the Satelite Interconpection Fuad for
199]. Presently, CFB s uung these fumds 1o
purchasc transponders for  usc by the Publc
Broadcasting Service.

The Public Broadcasing Service (PBM) s
oue beneficiary of CPB grants. 1, o0, s & DL
nonprofit corporation, incorporatrd in 1969  As
such. #t bas 338 public tclvision sations as
‘members”  PBS 1 substantially supported by funds
from these station members and receives only a small
percent of its funds directly from CPB. Thew
member sations, however. are fmanced by CPB ior
approximately 205 of their funds; tbe restis provided
mastly by privaic sources and slale ard local
governmenis.

The slalutory mission and comstrainis
placed upon these wo federal agencies do oot provide
the structurc for the governance and techaical
management of a satellie sysiem. However. if 1he
federal government were 1o sssume full responsibility
for the sysiem, wcluding puschase of the sateliites.
then it wounld be recasonable for the Cosgress to
consider grasiing cither CPB or FBS respoosibility for
mansging a federal satellite system.  All information
available to the EDSAT lnstitute at the time of this
analysis indicated liude lLikelibood that sither the
Congress or the Presideot were inclined to support a
federally funded system  at ibe  presest time.
Therefore, this approach was nof soosidesed feasible
at this time.
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The mattes of PBS wsing » sateliite system
developed by the statzs was coasidered sad discussod
with the participants of the working groops. It was
the coasensus that ssch a decision was FES's 1o make,
for oot making its

mym

to the

concerss from educators who wanted control of the
sysiem fo be in public hands.

The EDSAT Instinste is very cognizant of
the corceros thal are saised by the privale sector whea
govesomens secks to compete with business asd
commerce for goods and services. Howewer, we
believe that the proposals offered here provide ample
opportusily for private participation.  Under every
scenario, the private sector will at the very least be
aalied upon to bnild and bannch the satellites that
make up the system. Mot likely the privale seqtor

will provide the technical maintenzoce of the satellites
once in orbit. Even private financing mry be possible.
It is expected that cvery cloment “all be open 1o
competifie procurcmest. The ~oly aspest of the
pmawﬁﬁwiﬂhkcptp@.k:hmof
the system. A public investment io the system almost
dictates public ownership asd governance.
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B SIS SUSTOMMTTEN ON TELICOMMMAUCATIONS AND ANANCY
Smn— T Saingt, BE 20015
— N Auguat 8, 1991

Dasr Ma. Neinstein:

I wvould like to take this cpportunity to exteand a wvarm wvaloozma to .
the attendass of today’s EDSMT Conference at tha Nuseum of
Scisnce. As most of you know, the FDSAT Instituts is a
based, non-profit Mimx and rassarch
ization, that was founded to encsurage the scosss axd
utilization of talacommunications and relatsd tachnologies in all
forms throughout Amsrica‘s schools.

T fsel strongly that wve should actively encourags all efforts
aized at snsur that the tealscomzunicationa revolution banefita
ssctor of jocan socisty ~= including Amsrica’s schools.

In his racently 1ishad M, , Alvin Toffler
articulated the tion and the emeryging
m.ﬁm:tm-bned ACONOIY. m ignore this comnection, Toffler
said, wvonld » wat tha learners® who will be formed b! this
nexus. Amer nomic vitality into ths next century will
predicated on Jundamantal realization that sducation is, in
Toffler’s mu, “no longer narely a yriority for parsnts,
teachars, and a handful of education raformssrs, but for the

advanced ucem of business as well, since its leadsxrs
incraasingly recognizs ths connsction between sducation and glebal
cospetitivaness.”

It is mntiwmmhhmmmmunu

govarnanca, nmzunz issuss involved in uubuman
s satallite-basad talecommunications systam dedicated to

odmutien. The EDEAT Inatituta’s propssals and the important

nast today will avail all of us of the opportunity to explora

thase a8 in graataxr datail.

Again, I would like to extand a warm welcose and look forward 2o
nearing the rasults of tosay’s mseting.

Bast wvishes,
sinceraly,

>4

raward J. Markey
Neuber of Congress
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marcomrmeees  Eongress of the Tnited Hiates T

Wouse of Representa‘ives

August 23, 1991

s, Shelly Weinscein
Prasident

The EDSAT Institute

400 North Capitol Street
Suite 550

Washington, DC 20001

Dear Shellv:

Thank you for the invitation to participate in the Baltimore
meeting to discuss opticns for eatablishing an education satellits. I
will be attending & U.S. - Soviet Conference in Budapest in my
capacity as Chair of ths Congrassional Arna Control and Foreign Policy
Caucus, and regret that I will be unable to join you.

1 cosmend you and the other cosponsors of the Baltimore
gachering for your continued diligence in exploring possibilities for
tucaf%iuhtng an organization to Bovern and sanage an education
satellite.

Congress is deeply concerned with finding ways to improve
sducatiocnal ogportuntc!eu for sll Americans, regardless of their
seographical location. A satellite-bassd {nfrastructure dedicated to
education is an obviocus way to provide quality education and econonic
benefits to the nation.

1 am confident that we are only 8 short time sway f£rom having a
dsdicated education satellite. Meetings such as the one youn are
holding in Baltimore will help ensure that such a satellite becomes a
reality in time to improve the guslity of educarion for Coday's
children, and for Senerations to coms.

1 look forward to lesrning the results of the mestings and
extend oy best wishes and apprecistion to the participants for thelr
inrerest in this important work.

ncersly,

CAN:cb/sx

|
~1
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COMMTVES O EUCATION SM0 LAROR

L
L
asTaccImeate Fnteton

Watsmgton B JORU-V0L COMEETYR DR SOVIRAMEN! OFERATNS

-l prre Touse of Representatives el
et s Mastingion, DE 209151102 Gomemmms mresmirmn 2o e avmnrt
#1006 Sanacs Auest Festua Bvalvas
2O fm SO0
et~ July 18, 1991
AN 000 $30-0333

PATEY T MHNNK
SECOND TRITRCT Meva

Shelly Weinstein

Prasident

EDSAT

1025 Connecticut Avenus, N.W.
Suites 308

washington, D.C. 20036

Dear Shally:

Thank you for your letter of July lith, inviting me to the 5an
Francisco mesting of the EDSAT Instituts to datermsine the level
of intsrest and support for an sducation Satsllite. As much as
Y wvould love to attend this mesering, I will be reguired to
remain in Washington D.C. as Congrass will e in sassion.

Plaase kasp ma inforsed on this situation, which is of vital
importance to me, and axtand Sy beat to your participants.

V@mly yours,
a:z,)"\' M
PATEY T. MINK

Mambar of Congrass

w1
r
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U.5. NOUSE OF REPRESENTATIVES

COMMITTEE ON SCIENCE, SPACE,
AND TECHNOLOGY
SUITE 2350 ALYELIW NOUSS ORRICS SALDNIO

WANGNETON, OC 20018
(202) 229-6374

July 29, ism

1688 Canmecticut Avenus. N.N. 7508
Washingteon, D.C. 20038

Dear shally:
hank for the ipvitation to psrtic in the San
m:a‘?iw ummmmmumum

to
satsllits. Dus to the conressicnal scheduls, I am unsble to
attand.

a national organisation to govern And sanage an
ssucation satallita.

Congress is desply concarned with finding w to isprove
sducational eopportunitiss for all Amaricans, aof their
geagraphic lecation. rn.nmnn-m dedicated to
sducaticn is an abwv vay to guality saucacticn and
sconomic danafits to tha nation.

othar
[ centinued in 4
m&cﬁwﬂm Ailigenos sxploring possibilities

in san will halp maks sure that such a satelll
a reality in tims to affect the guality of education for today’s
, and for ths of ganarstions to come.

I loock forward to lsarning of tha results of tha msetinys and
my-m»mm«mzumm:n

g2 B A

s |
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Nationa! Educsdon Telsconsnunications Organization

The following have #n interest in affiliating with a National Education
Telecommunications {NETO) to purchase and manage affordable
and equitable sateflite and other related talscommunications services.

Walter Barwick, Deputy

Black Ssteilite Network/

Ceantrad Telecommunications Consortium
Washington, District of Columbia

University Extended Education

Catiiomia Siate Universily at Fulierton
Faikenstein, Director

TV Sincisir

Sinciair Community College
Dayton, Ohio

Ralph F. Meuter, Dean
Regional and Continuing Education
Cailfomia State University at Chico

John Hiil, General Manager
Telavision Service, Clark County Schools
Las Vegas, Nevada

Roger Ferragalio, Director of Communications
Persita Community Collage Distict PCTV
Osidand, California

Homer Dyess, Director Education Services
Louisiana Public Brosdcasting
Baton Rouge, Louisiana

Jim Shehane, Assistant Director
Georgia Center for Continuing Education
University of Georgia, Athens

Tom Stipe, Director
Telecommunications
University of Alabama, Tuscaloosa




m R. Martin, Telecommunications Manager
San Diego State University, Califomia

Craig O'Brien, Coordinator of Satefite Operations
Department of Telecommunications

Kirkwood Community Coltege

Ceodar Rapids, lowa

Me! Chastain, Diractor
Kansas Regents Educational Comm.unications Center
Manhaitan, Kansas

Smith Holt, Dean of Arts and Sclences
Stave Duer, Assistant Director of Operations
Educationsl Telsvision Services
Oxishoma State University, Stifiwater

Jerry Hom, Dean of Education
Cofiage of Education
East Texas University, Commerce

Pamsia Quinn, Vice President

Center for Educational Telecommunications
Dattss County Community Coliege District
Dallas, Toxas

Edward Groenhout, Assistant Vice President
Educationa) Systems Devsiopment
Northem Arizona University, Flagstaff

Jon Pomroy, Director of instructional Media
Education Service Canter Region 10
Richardson, Texas

Gary Hassioff, Project Director,
Technology Developmant
Texss Education Agency, Austin



Agricultural Commumnications
University of Califormia Cocparative Extension
Davis, Callfornia

Gladys Penner, Telsconferancing Coordinator
David , Dean of Telecommunications
DeAnza

Cupertino,

Mary Waishok, Associate Vice Chancelior
University of Califomia-San Diego, La Jolia

Daniel de! Solar, General Manager
KALW-FM
San Francisco Unified School District

1 aura Brown, Coondinator of Distance Leaming
Media Center
Compton Unified Schoo! District, California

Norm Wagner, Managsr
Media Resources, instructional Television
University of Caiifomnia, Riverside

Russ Man, Diractor of industrial Telscommunications
Patricia Han, Coordinator of Distance Leaming

Robert Threikeid, Director
Distance Leaming Center
Cafifornia State Polytachnic University, Pomona

Safly Johnstons, Director
Waestern Coopevative for Educational Television
Boulder, Colorado

Jamss L Chaski, Director
University Media Services
University of Louisville, Kentucky
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Spencer A. Freund, Director

Computing, Communications, and Madia Services
Caltiomia State University, Sacramento

Michas! P. Stowers, Executive Diractor
TeloMadia Services
Universily of Nevadn, Las Vegas

inabeth Miller, Executive Director
Massachusetts Cosporation for Educational Telecommunications
Cambridge

Richard Stowe, Professor
Dspartment of Information and Communication Sciences

Ball State University
Muncie, indiana

Deleo, President

Corporation
Waestfield, Massachuseits

irwin Hipsman, Executive Director
Cambridge Community Telsvision
Massachusetis

Harvey Stons, Director of Continuing Education
Renssaiser Polytechnic institution
Troy. New Yok

WianKmpisek.SupeMsmofubmryMedia
mmcnysaw

Don R. Foshee, Director of Operations
and User Services

Oregon ED-NET

Pontland, Oregon

Brandon Bames, Direction of Education Services
KERA/KDTN-Public TV
Dallas, Texas

-
.o,

D
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Patricla Cuocco, Manager
Media and Telecommunications
California State University-Long Beach

Ron Hoftman, Director
Media Services

Northern Kentucky University
Highland Heights, Kenhucky
Maicolm Phelps, Chisf
Educational Technology Division

National Agronautics and Space Administration
District of Columbia

Edith Belden, Director
Division of Curriculum and instnuction

Georgia Department of Education
Alianta, Gaorgia

Robert Young, Director
Mississippl Educational Network
Jackson, Mississippi

David R. T. , Dean
College d%@n
Waestem lllingis Univarsity
Macomb, Hinols

Teod Christensen, Assistant Vice President
GW Television

The George Washington University
District of Columbia

Charles Greenhaw, Dean
Northern Nevada Community College
Eiko, Nevada

John E. Brockwell, Jr., Director

Army Logistics Management Coliege
Fon Lee, Virginia

Ron McBride, Director

Louisiana Instructional Satellite and Telecommunications Network
at Northwestern State University

Natchitoches, Louisiana

£ 4




59

Lauran Bamaes, Director
instructional Rescurces Canter
Kem County Office of Education
Bakersfeld, Calitomia

Frank Bugg, Deputy Director
Public Telavision
Atlanta, Georgia

Virginia Gaines Fox, Chief Operating Officer
Kemucky Educational Television, Lexington

State University of New York-Binghamton

Ben Hambaeiton, Assistant Executive Vice President
Boise State University, idaho

Gienn Kesster, Director of Media

Judy Garvia, Coordinator of Program Davelopmant
Fairfax County Public Schools

Annandale, Virginia

Howard Jones, Associate Executive Director
Missouri Schoo! Boards Association
Columbia, Missouri

David Hutto, Director
University Talavision Center
Mississippt State University

Brian Raymond, Presidem

Michigan Information Technology Network
East Lansing, Michigan

Fred Rex, Interim Director

Georgia institite of Technology
Continuing Education

Allanta, Geongia

Leon W. Hevly, Director of
Instructional

b Wt

| N




Stan Plews, Dean

Dixie College
St. George, Utah

M. Winston Egan, Director

Educational Telecommunications
dem
University of Utah, Sait Lake City

Stephen H. Hess, Diractor
Utah Education Network
University of Utah, Sait Lake City

ida HiB, Deputy Superintendant
Student Services

Virginia Department of Education

Lee Wing, Exscutive Director
Novth Carolina Agsncy for
Public Telecommunications, Raleigh

vy Hottman, Program Director
Norh Carolina Department of Administration, Raleigh

Elizabeth Craft, Director
Distance Leaming Technology
Arizona State University

Sharon Noshida, Producer/Director
Instructional Development
University of California, Santa Barbara

T.1. Russell, Director
Instructional Telecommunications
North Carolina State University

Scott V. Fedale, Director

Extenslon Service
Washington State University

bt
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TAB D

STATEMENTS FROM GOVERNORS AND FFICiALS

ABDUT A PUBLIC DOMAIN SATELLITE DEDICATED TO EDUCATION

The Honoradle Gaston Caperton
Govarnor, State of Weatr virgima

*...collages, univarsities amd pudlic school systess muat
compate for scarce satellite time ana pay high user fess.

The creation of a ‘calasvial highwsy' over which gur eaucCation
SySTERS Can COMMAICATR VS & daream of wine.”

The Honoradle Mensel) . Foro
U.5. Senate, State of Kentulky

*The prizary responsibility for gosd education must rematn

at the stita and local levels. Yet our fadara) goverrment st}
nas a vital supporsing rofe £o play 1n our drive t0 meet the
critical sducational goals of this nation. Ne must maxe prampt
and prucant {nyesTments in the future.”

The Honoradle Evan Bayh
Governor, Stata of Indiana

=, ..The opportunities associated with such educational
tachnology CAR De important to states in their attemprs 10
sudstantielly isprove sducation. ... A satellite gesignec to
provige greATeT sccess 1o global knowiedge Can anly ensure
that more of our chiidren wtll be prepsred for the many
cha)langes the future nolds.”

The Monorabie Edwara J. Marxey
J.5.Mousa of Representatives, State of MassacCnusSeTLs

“Telsconmunications will be as ymmorrant 1o the INFrastricure
of the 21st Cantury as nighways wers to the 20th Century.

We neesd 1O BYNDATE nOW 10 ENSUrE ThAT we ndve an soucation
system thet rakes full advantage of the informatzion age.’

The Nonorsdle John Asheroft
Governor, State of Missoury

=...J hope the concapt of * public coman #QucaTION [T TRRRE
zan De Yully expiorec ano giscussag A5 & means 13 N our
suplic scnopls to tne vast jrray of {asgructiona: ~eSoOLrces
syallaple Througn telecOMIURICATIONS pconoIPgy.

~ more -



Tha Honorstis James G. Martin
Governor, State af Morth (arolina

*...M@ are taking stept in North Carolina to e-gdedicate our efforIs .o
iMOTOVE SGUCATION. ¢ iS5 & MAMMOTA T33x. and An operative sateilqfe
s{:m could f111 many gaps s mBKIng sguzational rescurcSs ewdiladlie ¢o
211 learners through the sediym of telecamunycetions. Without fegeral
asgistancs, 1t would Be vary costly cnd virtually impossidble T3 reacn
those mOST 1% need.”

The Honoradie Clsudine Schneider

*As Thomes Jeffersan said. ‘1 like the oresms of the “uture Detriar than
the history of the Past.' e car tW1ld o future 9F our Oresss whsre our
children can dlaze 3 successfu) path in the glooal econo®y clear minded
and hard working, without diSTINCTIONS DASEC OO Qander Or rase or DL
meanInginas Catagories.”

The Monoranla Ned Mowherter
Governor, State of Tennessee

"1 am sacitad ADOUT thR New Coors Thai mogsrr teChnOldgy can open for ULm
citizens of Tannsssee, A pudlic deaain sdvcation satallite such as has
SOWN Sroposss would Be & SORAT 2sse. ANd AR YMOOrtent rescurce...!
SuppOrt the ONgoIng resesrcn 10 Osvalop antxers 0 tne legal, operatiomal
ang technical GUASTIONY that hive bsen raised 3dout the propossl. [ Jook
forwara o CONTINUIAY To MONYtor the pronress Of ydur work and hops That
we will see the pudlic damsin smucaridn saiallite become & reslity in tne
very nsar future.”

The Konorabla Willias Donald Schaefer
Governor, State of Marylang

“The federa! govermment. with Sur heip, 15 1n & unygue posItion to
pursue & meaningful program on 3 natipnal c8le. ANR wICA wouid de an
snormous tTeCMOlDgical Asset T0 sSoucalion at ail levals in every Stare. .
1 know that Maryiand woulgd bDenafit Nignly from an ‘education saxeilice, "

The Nonoradle Jim Florto
Govarnor, State of New Jersey

“Thgre 15 no Vimig to THS valuk of tn1s satellite. It 1% clderiy the
cutting edge of esucation and alzo !S On the forefront of providing new
opsortunitias for children gvérywesre. 1 offar wy full suoport oY thys
Progras ano | commeng you fOr your Sedication o enSure TRRT Tnis Drogram of

cornerstone of our children’s fut.re.”

bh
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EDSAT Institute

Honorabla F. David Mathews
Kettaring Foundation
Dayton, Ohlo

o acnnen <
ENSAT Adviscry Board Membeis

Gorion M. Ambach constence A Maslia
cmmacwmsam U.S. Houss of

Washington, District o1 Columdia
WMMM .
Chatrman Georgs E. Brown, Jr. Black College Sateiiite Natwork
U.S. House of 1ieprasentatives Washington, Drsirict of Columba
Washington, District of Columbia

Griar C. Raslin
Mongiabie John H, Buchanan, Jr. © Carndnsr, Carton, and Douglas
Pecple for the American Woy Washingion, District ot Columda
Washington, Distrist of Calumbia

Donald Ragpapont °
Samh Caray * \Yhitman Advizors. Limited
Staptos und Johmson Washington, District of Columtza
Washington, Distict of Columba

Harian J. Roserzneigy
Peogy Charen wastinghouss Cemmunications
Actan for Chiigren's T.V. Pennsyivania
Cambringe, Massachusens

Albant Shanker
Jossph Duftey Amencan Fedenatcn of Teachars/
Ths Amencan University AFLCID
washington, Distrct of Columbia Washington, District of Columbia
Susan Eisenhower H, Brian Thompson
Elseniiower Grouwp LiTel Communications. inc.
Washington, Distnct of Columbia Culumpug, Ohlo
Distia Flelschmann Weinstein *
Ovar the Grass EDSAT instiute
The Plains, Virginia Washington, District of Columbia
Keith Gaiges Honorable Walizce G. Wikinson
National Education Assooiation Govamor
Washington, District of Columbia Commonwealth of Kensticky
LaDonra Ham's * Arthur Wiso
Amaricans for indian Oppontunity Nation® Councii for Accroaditaton
yWashington, District of Columba of Teacher L

Coucadon
Washington, Disiriet of Cotumbia

~ Director
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A DISCUSSION PAPER
ON:

A PLAN TO CREATE A NATIONAL
EDUCATION TELECOMMUNICATIONS
ORGANIZATION
#
An Edoeation Satellite System is Feasible

The EDSAT institute anaivzed the proposal for 3 public domain
cducatson  satellice svstemn and confirmed s (ecamical and financsal
feastivility. * A mariet for an education satellite alresdv exists. but it is highly
fragmented al the preseat pme. The srudy found there are at least 111
Mmdmﬂ&&bmmﬂmm Of this number.
md&uﬂwmwﬂmm&uﬁmmofm
time i the 199091 school vear.

While it was difScnit to determne the distribonos of
mum&:mmdmm.mdmmmmam
m.ﬂbhﬁﬂyﬁbd?!ﬂumm:ﬂvmd&mmwﬂm
{0 Lransmit programmmy st (ke same nme. Concxyest programming by
jvmthmmmm:rmapukmwm
Wumammaauwm

The EDSAT Insunne examuned the finascng alternatives for a
pubbic domam sateilite. Public financing of an educanoa sateilite req. -

guaramices a long rerm lease for its use. bas a cash flow suificient to assure
maMsaMgmdmmmMmd
dafauit,

Mmmmdmmmumm
EDSAT Instiute anaives indicates thsg it is substannak it is estimated that
mmmmmwﬂwmmsm
during the 1990-91 schooi year for satellite tme. 1t is plaustble 1o assme
mmmwmmmhmuvmmm
of the 111 purchasers.

A crab flow of this mammitude shouid be suificent to support 3
single satetlite if it can meet the peak ume demana of the agences uuag i
Whﬂ:fcduﬂmwummmmmannbkum&
futus, DITE. (RS PrOJECT NEeD 0 H2 SoRIMIPI IS0 1L The srojecs cowid be
self-financag 1f the buvers had aa approprate vehicic for secunng, governmg
and maunamne the use of the sarellite.

The inabilitv 10 confirm the sumber of purcnasers and bow much
tmetnnwmmammmtomwmm
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of sateliites for msuructional mdicates thag there presently sxsts
s market large esoush 0 justify at least some form coopersiive
management and purchase of time, For the longer ferm. o set8

Mnb@ﬂwmmdmwxmm
AmhwmmmﬁeMMgsmmdm

Wdawmmwﬁhmnmfmmm
and launch of such a satetlite in e futnre.

A STRATEGY FOR SECURING
AN EDUCATION SATELLITE

-~J
-
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mmmmdmcmamumm In either
mmmuwm&ma.mma

couid be a member of NETO. Membership duss might be required initiaily
1o provids working capital for NETO and the Corporanon. Theresaiter, an
wﬂ'mmyhmﬁdmmmmmmm
members iovested in the organanon.
mmhmm-mmnm

mmmwumwmmhd.
'MMMM'mdemamm
be secured mow. By pursuing this comrse of aion. five objectives of an
educstion satcilite system can be met almost immedistely: (1) an equitable
w&gmhmmmmﬂmmnmmmem
Mdmmmhomdm(‘)mdm
kind of sateilite that is seeded and the time and oature of its use: and (5) 2
doamented cashilow 50 support s dedicated sateifise in the futve.

CREATION OF A GOVERNING STRUCTURE
Policies reganding ntilizagon of the system. its fnancicg asd

famre deveiopment nees 10 be established by a body representative of the
“siakeboldess’ who i this case are the elected siae officials and beads of
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CREATION OF A MANAGEMENT COMPANY

mmammmmmum«
wmummawmmmﬁgm
Mumwwﬁmammm
indusy. mmﬂMNhWnﬂmmmm
dmnmm&ﬂdmummum

Thhiﬂmkdhopﬂgmhmmﬁmn
mmwwmunwmm
b use of membes of NETO. mcwmmwu
mhmdmwmwmmw:ﬁ
NETD Board of Goversomn mcmmmm
mmmmnnﬂahhmmmmamm
wmmhmmuMMtﬂp&aww

Governors.
nhmmmmmpﬁammm
mn:@hmmmMm However, rates would

-

$)






69

SEn:TOR BINGAMAN. Let’s go ahead and hear from Mr. Donald
Ledwig, who is President of the Corporation for Public Broadcasting.

STATEMENT OF DONALD LEDWIG, PRESIDENT AND CHIEF
EXECUTIVE OFFICER, CORPORATION FOR PUBLIC BROADCASTING

MR. LEpWIG. Thank you, Mr. Chairman.

The Corporation for Public Broadcasting was created by the Congress
in 1967 as a private, not-for-profit corporation that would develop public
telecommunications.

SENATOR BINGAMAN. Let me just interrupt you just a minutc here.
Senator Thummond wanted 1o make a statement. He has another meeting
hehastogoto,bmletmecallonhimtomakeastamemhem.andmen
we'll go ahead with your testimony.

{Mr. Ledwig’ statement interrupted.)

OPENING STATEMENT OF SENATOR THURMOND

SENATOR THURMOND. Thank you very much, Mr. Chairman. It's very
courteous of you 10 allow me to do this. 1 do have 10 g0 in about three
minutes.

Mr. Chairman, it’s a pleasure 10 be here this moming, and I'm going
10 read this testimony on "Technology in the Classroom: The Last Miie.”

The hearing today will provide us with valuable information to build
upon some of the innovative leaming technologics already being used by
many schools, public television stations, and others around the country.

Just a fow years ago, it was a privilege for me to support the
establishment of Star Schools, which allows students in kindergaricn
through grade 12 1o 1ake courses by way of satellite, which they otherwise
would 1ot be able to take. For example, some high school students in
rural areas arc now able 10 take courses in Russian I and II, Japanese 1
and 11, physics, advarced placement economics, pre-calculus, and several
other courses. Thanks 10 satellite technology, many students can now
participate.

Earlicr this year, I was pleased to strongly support legislation reauthori-
zing the Star Schools program, and also to participate in a live, interactive
hook-up with several Star Schools at a hearing in this room. We have
come a long way in just a fow short years.

Much of the success of distance leaming can be attributed to the fine
work of people across the country who have madc a commitment 1o this
cause. My good friend, Henry Cauthen, is here today, and is one of these
people, and 1 particularly am pleased that he is one of our panclists.
Henry is the President of the South Carolina Educational Television
Network and the Chairman of the Board of Trustees of Amcrica’s Public
Television Stations. He is a long-time leader in the whole field of public
television and all that it encompasses. He continues to make substantial
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contributions to public television and the advancement of distance
leaming technologies.

I'm also pleased that another South Carolinian, Mr. Gary Vance, will
be testifying today. Mr. Vance is the Executive Director of the Satellite
Educational Resources Consortium, a leading national provider of distance
leaming courses 10 high schools across the country.

Mr. Chairman, again, it's a pleasure for me to be here. I have another
meeting, and I'm sorry that 1 have 10 go now. Thank you for your
couriesy in calling on me at this time.

SENATOR BINGAMAN. Thank you for that statement, Scnator Thurmond.

SENATOR BINGAMAN. Mr. Ledwig, why don’t you go right ahcad with
your slatement.

MR Lepwic. Thank you.

Mr. Chaimman, I was just mentioning that the Corporation was formed
in 1967 1o facilitate the development of public broadcasting in the United
States and public telecommunications, and conditions in our industry at
that time were very similar to the conditions that Dr. Foster just de-
scribed.

The stations were not interconnected. We were bicycling tapes and
mailing them back and forth, because there was no integrated national
system. So, the Congress at that time created a private, not-for-profit
corporation—our organization—io receive federal funds. The CPB Board
is appointed by the President and is confirmed by the Senate. The first
thing CPB we did was 10 create a satellite system 10 interconnect public
broadcasting stations nationwide.

We were the first broadcasting network by satellite in the United
States. We were there before the major networks—NBC, ABC, and
CBS—in being connecting by satellite. At the time, some were connected
by coaxial cable.

v7¢ then moved to facilitate the development of this system around the
country over the years. We particularly helped those states where there
were state systems—KET in Kentucky, as was mentioncd—and South
Carolina’s educational lelevision with our grants,

When the SERC project came along, we were pleased to be there with
our discretionary dollars to help fund the development there and, as we
saw, the increased uses of educational telecommunications in schools. In
1988 we moved 10 ask the Congress for funds to provide us with a new
satellite to replace the old one that was expiring, and we specifically
asked for funding to purchase a state-of-the-art satellite that would have
additional capabilities, so we could expand our direct access for educa-
tional purposes. That satellite has been authorized, appropriated, and
funded in the full amount that we requested and will be in place in 1993.

The United States demonstrated that we are the premier technological
power in the world during Operation Desert Storm, and 1 believe that the
time has come to use our superb technology in a major pant of our
cconomy where it has not yet been fully applied, and thet’s education.
The Corporation for Public Broaczasting has demonstrated our ability 0
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moveasanenﬁtyimoﬂneseareasmﬂxeexterﬁﬂm&we’vehadthe
resources o do So.

lmuydon'tminkmatmemisﬁmeormedforﬁxmrsmdy.m
time 10 act is now. Thousands of young people are being poorly educated
and turmed out onto the streets of America each day. They are ill prepared
for employment, and we know that. Consequenily, America finds itself
Mcmsinglymablemmpeteinawﬂdemnynmusbecmning
more competitive every year.

When American industry is faced with a need to increase productivity,
it looks to technology, and it trains its existing work force to make the
best use of technology. That, Mr. Chairman, is what we propose v/e do
for our schools.

My colleagues today will describe for you with far more detail, the
capabilities of the public telecommunications systcm that is now in place,
and the capabilities of the new public broadcasting satellite that will be
launched in 1993. They will also describe for you srme of the creative
uses that teachers are making of the limited resources that are available
to them in the classrooms today.

The picture that emerges is onc of a public broadcasting system that
is serving education at all levels, with excellent educational resources
derived through a varicty of technologies, including broadcast, instruction-
al television fixed service, satellite, fiber optics, cable, and computers.

As promising as our involvement in cducation has been, however,
public broadcasting has only scraiched the surface of the potential uses of
these technologies in education. This structure, which has benefited from
over 25 ycars of federal support, has created the foundation that places
within our Nation's reach a comprehensive telecommunications infrastruc-
ture for all of the Nation’s schools.

As part of its commitment 1o providing quality cducational programs
and services, the Corporation for Public Broadcasting has just compicied
a nationwide study of the availability of instructional television, video
facilities, and programming in elementary and sccondary schools. The
results of our school utilization study show that, while the use of
television and video in the classroom has increased since 1982, access o
television resources is still limited. It is limited not because the highways
for delivering those resources arc inadequate, but because local facilities
are limited and teachers do not have the training and support necded 10
make appropriate use of the technical resources thal are available.

For example, the results of our study show that the average school has
one television set for every four classrooms, onc video cassetie for every
seven classrooms, and virtually no classrooms with telephone jacks—a
vital necessity for computer communication or audio feedback for two-
way interactive television. Regrettably, computer equipment is even less
available in the Nation's classrooms than television and video equipment.

However, a disturbing factor indicated in the study is that, while
technology in the schools is gaining greater acceptability and usc, funding
sources for those techmologies in many cases are decreasing.
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We know from other information that the cument economic situation
has forced many states, such as Michigan, Maryland, Virginia, and
Tennessee, and individual school districts and other areas, 1o delay or
even reduce the acquisition of technologies or services for education. It
seems to be the first item that is cut when budgets are reduced, to cut out
the new television ana the new VCRs.

Our study has also indicated that many schools have a budget of less
than $600 per year for instructional television or ITV and video. School
districts did not fare much better with the majority having a budget of less
th. 35,000 per year for the entire district to meet individual teachers’
needs for ITV and video.

These budgets must cover the entire range of costs. As a result, many
teachers in order to utilize the poiential of telecommunications in their
lessons plans are spending their own funds. Teachers who themselves are
often seriously underpaid have very limited resources at their disposal.
School districts and schools just do not have the funds, especially given
the current economic climate, to invest heavily in ITV and video.

In 1988 Congress authorized an appropriation of $200 million to CPB
to replace the public broadcasting satellite interconnection system. This
new satellite interconnection system provides public broadcasting with
new opportunities to move forward by integrating many of the existing
and developing technologies into the system. As a result, public broad-
casting has the Nation's largest television and radio nciwork, with
cstablished ties to the educational community. It is a unique position to
become the major provider and distributor and repository of educational
programming and services to the Nation.

Indecd, Congress has already begun to link technologies to the
classroom by funding this satcllite. Yet, without a concened effort and
assured funds for utilizing the satellite’s capabililics, Congress will miss
an cxisting opportunity to bring technology into cvery classroom very
cconomically.

We know that using technology in education works. The highways are
in place. What is nceded is the equipment at the local level. For the
infrastructure and end-uscr cquipment 10 be utilized fully, we believe that
the federal role should include assisting in the development of quality
programming.

Funding through CPB for programming and tl.rough the Department
of Education for Star Schools arc two examples of the ways Congress can
make a significant impact on the availability of quality programming.
However, these existing programs have just begun to meet the needs and
tap into the potential of technology in schools. In addition, our study
shows a necd 1o demonstrate 1o classroom teachers how they might usc
the technologies 10 improve on what they are cumrently doing in the
classroom. Only one in four teachers has received training in the use of
television in the classroom. Even fewer have leamed how to match the
characteristics of programming to the necds of their individual students.
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willbedoomedtolagbelﬁMWwﬂﬁersdnolsinomNaﬁon

Thaus, the establishment of an effective educational telecommunications
inﬁasmmmmmincludea:leastﬂueemmns:deliverysymms
and end-user equipment; software or progranming, and teacher training.
Mynmmnweﬁecﬁvdywdmszmm'smummm.
Sud:aninfrasuucmmwinbeexper@ve,bmitisanimesmemmatwe
cannot afford not to make.

CPB believes that an effective and efficient telecommunications
infrastructure is critical to the educational well-being of America. The
public telecommunications system in the United States could serve as a
model for such a national telecommunications infrastructure,

We urge you to consider the effective ¢ that public telecommunica-
tions can play in providing a comprehensive delivery system and the
accompanying programming and services,

lnsmnmary.pu&icteleomnmmtiwimsalmdyhasnnmcham
experience of working effectively with schools and colleges. It has
accomplished much to support education at all levels, and it has the
capacity to do much more in the future.

We stand ready to help improve our Nation’s educational system by
bringing effective educational technology into the classroom.

Thank you, Mr. Chairman.

SENATOR BINGAMAN. Thank you very much.

{The prepared statement of Mr. Ledwig follows:]

_-_J
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PREPARED STATEMENT OF DONALD LEDWIG

L  INTRODUCTION

Mr. Chairman, and members of the commitiees, we all are familiar with the education
crisis our nation faces. One need only pick up 2 2855 of any 1spun issucd over e past 1en
sEait t ApPTCSisi tne ctnanny of the problem. While the reasons given {or this dilemma
are many, the plain fact is that we are not graduating students who are competent in even the
most basic skills of reading, writng, and simple mathemauics,

The United States demonstrated that it 1s the premier technological power in the world
dwing Operation Desert Siomm. 1 believe it is time 10 use our technology in a major par: of
our econamy where it has not yet been applied -- education. We need to forge a new
public-private pannership 1o bring advanced technology into classrooms nanonwide. There
is neither the time nor the need for further study. The “ime 1o act is row. Thousands of
young people are being educated poorly and then tumed out onto the streets of Amenca
each day, ili-prepared for employment.

Recent studies indicate that as much as & quarter of the American labor force lacks the
basic reading, writing, and math skills necessary 1o perform in 1oday’s increasingly complex
job market. One ot of every four teenagers drops owt of high school and, of those who
graduare, one of every four has the equivaient of an eighth-grade education. Employers are
facing a proficiency gap ir the workforce so great that it threatens the well-being of
hundreds of U.S. companies which are now forced 10 pour millions into educaton and
training programs in order 1o meet basic levels of competency.
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Consequently. Amenea finds itsclf increasingly unable 1o compete in a wovld
cconomy that is becoming more global every year. “Vhen industry is faced with a decreasc
in producrivity, it looks 1o iechnology 10 improve productivity, and it trains its existing
workforce to make the best use of re.hnology. That, Mr. Chairmen, is what I purpose that
this commitier an enable our sehools 10 do.

As pasi 0f its commilment 10 providing quality educational programs and senvices, the
Corporanon 1or Fublic Broudcastng {CPB; has just compleied 8 nanonwide study of the
sepitabilinn of nSTLNSAL iy il ang vigeo faciblies and PTOSTAMMING 1 clemantary
uni secondary schools  The results of the Schowt Utiiization Study snow that while the use
of television and video in the classroom has increased since 1982, access 10 television and
video resources is limited. 1t is limied. not because the highways for delivering those
resources are inadequate  hut hbecause locz! facilies arc Nisamied s icschers do not have the
maining and support needed to make appropnaie use of the resources that are available, Ir
general, the study also concludes thai there is a clear need for federal involvemeat in at least
three areas: 1) funding for the acquisition and replacement of instrucnonal video and
computer end-user equipment. 1) insructional video and computer programming and
resource development in core subject areas: and, 3} teacher wraining in the effective usc of
rechnology.

For exampie. the resulns of our study show that the average schoo! has one television
set for every four classrooms, ong videocassette recorder. or VCK, for every seven
classrooms, and virtually no classrooms with telephone jacks, 3 visal necessity for compuier
communication or audio feedback for 1two-way interactive television. While our study
focused on insrrucuional television and video, ] musi point out that, as technology deeiops.
the Jine used 1o clearly divide these technologies from computer technologies is quickl)
disappeanng. Regreuably, compuler equpinent if evei lese available in the nauon’s

classrooms than television and vidto eauTmen:

e
f oy
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My colleagues on this panel will describe for you with far more detail the cavabilities
of the public irlecommunications sysiem now in place and the capabilities of the new public
broaduasting satellite that will be launched in 1993. They will also describe for you some of
the creative nses that teachers are making of the limited resources that arc available 10 1hem
in their classroorns today. The picturs 1hat emerges 15 one of a pubhc broadz2sting wyvezm
1nat is servang soucation at al jevels with excellent educational resources delivered through
a vanety of iezhncloges, including broadcast, wnstructional television fixed service (ITFS),
sarallite, fiher 222:23, 2S5, anmd CUINPUIETS. AS PFOMISING as our involvament in eduraring
nas been. howaver, pzblic broadsasung has been able mereiy (o scratcn the surface of the
potential uses of these technoiogies in educaton.

This structure. which has benefined from over 25 years of federai support, has crested
the fouadation that places within nur nanea’s reach & Sompithensive 1Clecommunications
infrastructure for all of the nation's schoois. The public welecommunications system today
offers a proven. effecive foundanon upon which locr!, state. and federal Jeadership can

build a better cducanon sysiem.

0. THE ROLE QF CPR IN PUBLIC TELECOMMINICATIONS

CPB and public broadcasting has long played a successful role in the development of
public telecommunicauons programs and sevvices. Publhic broadcasnng has given
Amencans the oPPOTtuNIy o see or hear educational, cultural, and public affairs programs
of the highesi guality.

Whe: Lcogress establishe ¢ the Corporation in 1967, it directed CPB 1o find, imdate,
and finance th: produ=tion of hig™-cuahty educancnal, informstional, insmuctional, and
cultural programs. ™ai nearly 25 ye Us, programs sapporied by CPB have been produced by
a variey of cugies, inciuthng pubis brosdcasiing stanons, minorhy-based production

compames. 1nd:pendent producers. st edud Lional institution.. Through theyr educauonal

w
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content, innovative qualities, and diversity, these programs have enhanced the knowledge
and imaginadon of all Americans.

1n addition. CPB has always strongly encouraged the use of public television as a
supplement 10 texibook educanon. Currently, approximately 65 percent of the public
broadcasting scheduls s Gesaied 1o oziivenng educalional programming dunnr the schop
usy. in conjuncuor wath iy, CPB-funded programming delivers 2 wide renge of
PrOgTAMMing and .£MiFes a0cressing soucational problems both 8t home and in the

Since 19 /% Congress has foand that it is "in e pubiic interest 10 encourage the
growth and deveiopment of aonbroadcast relecommunications technologies for the delivery
of public 1elecommunications services” (47 U.S.C. 396(a)(2), emphasis added) including.
bu: not lsmited 10. coaxial cabie. opura! fiber, broadoas: Fansidiars. Cesselies, Giscs,
microwave. or Jaser mansmission through the atmosphere.

Accordingly, CPB has directed its efforts joward bevond brozdazs: acuvitizs. CPB
funds the interconnection of public broadcas: siations via satellite wnd provides financial
suppon for the development of various specialized broadcast-related services and devices.
such ss closed caprioming and decoder chips. CPB has also taken the lead in development of
interactive video witt the series. The Civil War, and distance learning by supporting the
creation of the Saiellie Educauonal Resources Consortium (SERC). The Corporation also
researches public telecommunicanons incusrry and audience needs and rrends, and heips 10
develop industry policy. including methods 10 expand the reach of public

telecommunicstions.

m. TELECO CA EDYJ
Public broadcasting plays 8 major and increasingly valuable roie in the naLon's

education system. Through on-sit=z use 1n schools and the utilization of vanous

L
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combinations of satellite dishes, television monitors, computer networks, pinters, VCRs,

and telephones, the infrastrucure allows educators to reach students in other geographic

locations. In sddition, this infrastructure can free teachers 10 work with students in need of
extra assisiance, access eacher training materials, and allow teachers 10 exchange ideas
among themselves.

CFB does not beiieve 1nai any one technology can be designated as the best delivery
wchnology for educzuon. Each one has its advantages and disadvastages, 1s suited for a
nerticular ased o7 SIUCGR. Gud wmy UE JEG 8IONE OF in cONyuNTnion with one or more
echnoiogies. Eeonorme, grographiz, regulatory, and educarional suusdards ieertification tor
teachers. curriculum requirements, and elecoonic barriers) are determining factors when
choosing one telecommunications delivery system over another.

Recognizing these differences, the public tejecommunications infrasoucture in lix
United Siates has evolved inio 8 multifaceted and diverse erdeavor consisting of many
elements. including more then 700 public radio and 1elevision starions. The broadcasting
component of this infrastructure, both radio and television, has a combined access to more
than 96 percent of the population.

Many of these new public broadcasting ielecommunications networks already are
hybrid mixes of ransmmssion technologies such as the Satelhte Education Resources
Consortium and the Soutn Carolina ETV Commission, which are represented here oday.
These are two exceien exampiss of the public proadcasting's infrasgruciure in acdon.
Additional examples include:

» Wisconsin Educational Communications Board (ECB). The ECB 15 responsible fou
ensuring that public radio and television programs snd services are made availab.e
throughous the staie of Wisconsin. Further. the ECB facilitates the cooperative
acquisition, development. and use of insnuctional programs, fechnolog.es and services
by the educaniona! instiunions within Wisconsin, In additon 10 using broadcas:

technologies. the ECB increasingly 1s carrying out its educatinnal mussion through
such new lechnologies as NATOWEAs: SErvi -es ransmined over inscucnonal ielevision.
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fixed signal (ITFS) frequencies, program rransmission and reception via satelite, fiber
opucs. the radio sideband Subsidiary Communicanons Authonzauon (SCA) signals
that "piggyback™ with the regular FM broadcast signal, and the vertical blanking
interval.

e lowa siatewide education network. When the first stages are compler 2in 1993.1hc
fowa Educational Telecommunications Network will have a foundauon of fiber opuic
lines that will bring voice, computer, and video transmissions 10 I5 hubs at
community colleges and then 10 the staie’s 99 counties. With microwave and saelhie
rancrussian, the asteon: will extend irward o rmalles SOMMLNIUD: L6 DuA LI L
the wori. .0wa Public Television 1s the planner and coondinator of the network’s
educanonal uses.

s  Nebraska ETV. In 1990, Nebraska Educarional Telecommunications leased a
full.ame _aiellins Tonspoeiss LSED” SAT) FOr educational and public service
meSETLITTLAL, Ak 1330 1iE COREAUANON DI CEUSINORA) MIT{ATID st antii BRIECS
#1110 the next centur: wes assered through the purchase of 8 ransponder. Nebraska 18
the first state 10 purchase a dedicated mulniple channel wansponder for sutewide
educational use involving all sectors of education. NEB*SAT is establishing a
comprehensive and coordinated network of originating and receiving sites acToss
Nebraska, NEB*SAT is designed o provide four distinct and concurrent services: 1)
a broadcast quality channel which interconnects via special receiving antennas
Nebraska’s nine ETV Neswork transmuiiers and nin= Nebraska Public Radio
ranstiters: 2) a second broadcast quality channel which provides statewide
distribution of distance Jearning and continuing education programmung for all sectors
of formal educanon. as well as in-service and continuing education: 3) new
compressed video technology which enables additional Tansmission of video and
audso singaly between onginanon and reccpuoOn SNUEs, allowing for 12 simultaneQus
one-way O Six Iwo-way interconnections: and 4) working with 1eicphone companes
that service Nebraska, NEB*SAT will develop regional fiber optic networks hinking
groups of elementary, secondary, and posisecondary schools 1o share two-way
msgucHon.

The developmen: of new necworks 1s linked closely 10 the extended use of existing
networks, interacuve capability, and shared usage. For example. siate educauon
depaniments and other siate agencies own the license for more than two-thirds of all pubhic
1elevision stations. In the past few vears, more than 23 states have added new
communications technologies such as satellite. microwave, and cable 10 their existng
broadcast faciliies. These technologies increase the capacity of the exisung network and
can serve more specialized interest groups such as educaton more effectively.

Currentiy. not all of these delivery systems reach the home. However, with the

continued development of these sysiems, the possibilities for the home learmner expand

greatly.

59
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Iv. PUBLIC BROADCASTING SATELLITE

In widely varying degrees, cach of the following technologies is used 1oday in
American education: satellites. broadcasting. instructional selevision fiaed signal ( ITFS.
coanial cable. the public switched telephone neiwork. and optical fiber. The costs of the
different deliveny systems and technologies vary widely for both the public and the senace
PIOVIIET DUsSEd N1 Ingar COMPIEAI . CADUTY. Tange, and purchase options  The oSt
espraai for tne eac user, must be carefully considered in determining which aghiven
1ChnCiSgy OF 5asilae sl VS Beapioyed.

Tn 1988 Conzross cuthoriced wi appropniaiion of 5200 miiiion 1 CPB 10 repaace the -
public broadcasting satellite inlerconnection sysiem. This new satellite interconnection
system pn.vides public broadcasting with new opporunities (0 move forward by mntzgraune
many of the exisning and developing 1ethnclogies 162s tha sysici.

As a resuls, public broadcasting, as the natios’s largest television gnc’ radio nerwork
with established ties 10 the educational community, is uniquely positioncd 10 become the
major provider, distribwor, and reposiiory of educational programming and services 1o the
nation. indeed. Congress already has begun 10 hnk 1echnologies 10 the classroom by
funding this satelliic Yet, without 2 conceried effornt and assured funds for utilizing this
satellite's capabilities, Congress will onss an exisung economical opportunify to bring

technology into every classroom.

A. Expanded Ku-band Capacity

The Congressional approprianions funding for the replacement of the saiellite
interconnecuon svsien have enabled public broadcasting, primarily public itlevision, 10
purchase five wideband Ku-band satelhie transponders on the TELSTAR 301 satellite.
These wansponders are the foundation of the public ielecommunications system, and will

allow the integrauion of existing and new 1elecommunicationstechnologies sach as hive
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interactive VSAT (Very Small Aperture Terminal) sysiems, digital television technologies.
high definition television, and video compression technologies. The use of these
rechnologies will be critical 10 public relecommunication’s ability 10 miovide educauional
programs and services dunng the 1990s and 1nin the next century.

The predominant advanage of expanded Ku-band £apacuy is its atility 1o incorporate
new ILSHNOIOEIEY SuCh X
¢  lncractivity. )nis technolopy can take many forms: live interactior with a teacher

IRTDUSh An Luded s s Aoy LHANNED E3ME-TVPE SIMUIALONS 10 COMDUICT sofiware: and

’ . . - . ey T o igmame i
meiint QAL OSNMES THTOE T @I3TIOmT IR OT L abat et SIS iy ¢ SHEPRSTRCLAN = 1 B

cnables the studenr 1o be an BIUive participant in e learming process, and not just a
passive receiver of informanion and knowledge. ‘

»  Digitl technology and co mpression techniques. Public broadcasting plans 1o
incorporae digits] ;elevis.on technologier 110 its new satellite interconnecion
system. The change from vnalog 10 dighal ransmissions has enormous poiental for
increasing the quality of ransmissions and effv~nvely 2xpanding avaiiable viannel
capacity. Digital compression techmques aliow more informarion (video, data. audio),
10 be compressed 1nto a single wanspunder. Recent expenments ndscate thar four or
monre full-moton video channels could bs wansmitted on a single transpon:ier and thar
by the launch date of thr new satellite. as many as cighi 50 10 channels couid be
transmitted on @ singic ransponder.

For example, there could be a dedicated channel for basic mathematics, another for scicnce

or leracy insmuctior. sull anothes for music or AT IRSTUTNON. and one for teacher oalning.

However, 1o utthze fully the educational capabihities of the new satelliie will require

substantial resourcac on pehalf of public broadrasung

B.  VSAT capabiliry.

This device allows & small sateilite receiving dish 10 serve as a satellite wansmission
dish beaming its signal nanonwade 111 satelliie  In addinon, the VSAT system could
provide the following databases 10 educauonal users, which could be delivered on a
real-time. live basis. or ransmied 0010 casseues or discs for later use: central informanon

repository for educanonal programs and supplementary educauonal matenals. elecronic

~!
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bookmobile; bibliographic database; professional development for teachers, including
mommw&mm;m“wmﬁn board for nerworking;

" interconnection with already existing databases, such as those maintained by th nation’s
library systemn and the Staie and federal government, fax sysiems; pnnt matenals ana
indexing to public 1eievision programs; and homework and reading assignments.

For easmipie. Dy uMdg s POTIOD 0t public 1elevision’'s satetlite mansponders. the
VSAT svsiem wili br atus 10 provide putlic welevision with & nationwice, intersonnsties,
inimeamtioe £USIOM Al @il b o B ANT SHED (CUNCALIONAL PFOLTAMIMESS. schoois. homes.
business, ibranee e ! iherogh tho lzsal public wizvision stations 50 1hat ey ey
communicate directly with each other on a live. interachive basis. Through such a
multi-point nerwork. it will be possidle 10 transtat and receive data, graphics and texts,

audio. and Jow-grade viden among nrercnnnacied vsare,

C. Educational Use of Saiellues

The educanonal communiiy has aircady degun its Fansiuon from C-band sareline
recerve dishes 10 the much smalier Ku-band dishes, which are easier and less costiv 10
install. The new pubhic broadcasung satellite’s expanded use of the Ku-band wall make the
public broadcasung signal less suscepuble 10 ground interfercnce and. therefore, accessible
10 & greater number of users. For example, many inner-city schools that might have
difficulty installing a C-bund receive dish because of 1ts size and interference problems
could have access 10 educauonal programming delivered by Ku-band. This Ku-band
delivery sysicm will facilitate the developmens of a nationwide, two-way digital data
response sysiem that will enable public broadcasting 1o further develop the suse of
interacrive distance learning educanonal acniviries and iechnologies thas help 10 improve

access 1o educarion.
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One face: of distanzz leamming i. ine dusibunion of welevised classroom couwrses 10 a
student body that, due either 1o Jogistics or cconomics, would otherwise be unable 10
participate. Televised courses are rar rmitied via satellite (or among more geographicalis
close a1eas using Inszuctionwa Televis:on Fixed S:gnal (ITV'S) microwave links: from &
central studio complea 10 remote classrooms. Dunng hve pressntations, studen:s respond 10
MUENIBNY sl awd T PIUSE Iy AINETL I EiY . MNDL & cordiess ClassroOm wiephone oo using
KENPAC ©81 127 107 Triull L3I, TansTusLOf K ine cenma studio complz-. Stadents ma
speak drra st 1IN NATLIN. waeonp b DiadTas]. OF 10 COUTSE TUIOTS either dunng the
Browdeast ar 2t ngnes e Snnmes e ddsdaazaciion, Some distance-learming providens
utilize a3 poruon of the broadcast signal 10 download course matenal directiy 10 a classroom
computer. The telephone connecnion 1s wilized for the same purpose. downlpading the
computer Over Jand Jinzs through the classrnom medem. Addinonally. the teiephone link
provides the cenmal stalio compiza wiin ihe ability 1o coilec: siudent Tacking data trom

each rempie siie,

V. ROLE OF TELECOMMUNICATIONS TECHNOLOGIES IN EDUCATION

Providing learners with the skills and too.s necessary 10 function - roductivelv in 3
rapidly competinve economic. poiiical. and cuitural climaic has become a common goal for
many Amencans. Achieving such goals binges upor the nation’s commitment (o provide
teachers with she resources anc mnning needed 10 unhize technojogical advances 0 improve
1eaching.

Educators increasingly are Jooking 1o technology as a method 10 expand teaching and
provide learming opportenes dunng # ime of severe budge: - uts at the local and swie
Jevel, when skilled teachers are sncreasingly tn short supply. and when cumculum

developinent scuggles 10 Aeep pace wilh 2 changing environment.
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A. Schoo! Utilization Study

Aspmofﬂw&rmﬁon'smmdmmmndmmmhmmmnhﬁngwm
use of public relevision and radio broadcasting es well as other communications
technologies. CPB recenily undsrook 2 majos study focusing on the usr of 1eievision in
schools. This study was designed 10 be a census of what is available 10 1eachers in
IRAT: seckiliies 1035V 18300 (4 TV 200 vioeo and proviges the OniY CUTEN: COMmDITNTNSNT
natonal simisnsy, Tz swdy 13 no fozus on the availabiliy of suzh iechnaiongies &8
tajenhnne bnze Lng I0TSGe e it it ATOOM. a8 TNIS IMIOTMAnon 1§ avaiiabit from nther
sources

Three panerns clearly emerged: 1) wee of instructional selevision and video by
1eachers has grown markedly; 2) ieachers have positive arditudes abowt 1elevision and
wvideo's value and use in the classrpom: and, 3) despite the growing enthussusm by reachers
Jor instrucrional 1elevision and video i the clessroom. the availability of equipmens and

resawrces is severely limited and funding is decrecsing.

1.  Initial Results Indicate Increassd Use
Results show that the use of television in the classroom has grown markedly in recemt
years Today, television 1s used by more than 3 milhion students or 61 percen: of all
children 10 pubiic schools. up from 4t percent i%. the school vear beginning 1n 1982.
Approximately tiree out of every four teachers ysed ITV and video 10 teach in the Jast
school year, and nearly mine out of 10 1eachers agree that ITV can make a positve
contribution to educanon. Oiher findings of the study snclude:
» Ninety-six percent of teachers have soms son of access 1o ITV and vadeo as compared
10 70 percent in 1982:

o  Seventy-scven percen: of ieachers used [TV and video dunng the schoo! vear a»
compared 10 54 percent in 1982; and.

e  23.8 mullion siudents were =xposed 1o ITY and video durng the 1990 school ve™:. a8
compared to 18.5 million students who received some pornier, of cumculum trom ITY
n 1982,

g
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Results also indicate tha: teacher’s perceptions of ITV and video are positive. For example,
ﬁmmﬁ&nﬂnﬂvﬂwmmwh&mham 1n response io the
guestion as 10 whether ITV and video help teachers teach more effectively, 79 percent of
teachers surveved responded positiveiy, while 77 percent agreed that ITV and video enable
teachers 10 be more creative in their insuction, and 87 percent agreed that ITV and video
30 have & POSILVE IMPAS: OL the Ousiily of Amencan educanon.
2, Typecof Delivery Dysimis Usau
in aacimon 1o beiny concerned with the use of instructional programs in the schools,
the study focused on the availability of telecommunications technologies in schools and
classrooms and the types of wechnologies being used.
®  The swdy revealed that 96 percent of all schools have acress (0 ITV and video. In
addition, over RS percent of 1eachers have access 10 8 VCR in the school.
s On average. schools have approximarely one television se1 for every four classrooms.

s  On average, schools have fower than four VCRs. For the average school with 25
classrooms, approximately 84 percent of the classrooms are wathout VCRson a

permanent basis.

o  Not surprisingly, given teachers limited access 10 equipment, more than one-third of
all reachers are reporting that they regularly experience problems having access 10
equipmeni on a timely basis. In addition, more than 13 percent of teachers reporn that
in order 10 use TV and video. they must bring their own personal equipment 10 use in
the classroom.

e  The one promising statistic revealed by the study is that when teachers are able to gain
sc0esS 10 equipsaent, less than 20 percent repon that they have a problem with 1he
equipmen: being in good condition.

Apparenily, when tzachers do have access fo television seis and VCRs, they will incorporae

them into their lesson plans. A number of teachers even go $o far as 0 bring equiproent

from their home. Unrfortunatelv, while these results indicate that the use of ITV ana video
is on the increase. schools stil, are Jacking in having adequate equipment on hand for

teachers o use readily with any reguianty.

1




3.  Funding Trends

The survey also focused on school districts’ plans for incorporating sechnology doring
the next three years, Of the school districts responding to the survey. 45.1 percent reporied
thas they plan 10 add or acquire videodise equipment, 3%.5 parcemt plan 10 add or acouirs
satellite equipment; 27.3 percent plan 10 add or acquire cable television connection: 42.2
PEISCNL PLAL A0 adl OF 8CQUATS INISIZTLNVE VIUSO capabiiiy. ang 21.6 rereent pian 10 23¢ o7
acgaiza fibe- opiic hink sysiems.

Howesgr 2 diztusbine S20007 wrdonarza s 1T SIHGY 1 ANRL WAL IEXONOIONY 1N 0T
siroois is Faimng grester azcepiability end use, funding sowrces Jor thase ischnoiogies are
decreasing. We know from other information that the current economic situation has forced
many states, such as Michigan, Maryland, Virginia, and Tennessee, and individual school
districts in other states 1o delay or even mduce the eogusition of s2chnoloFics Of s vices for
educarion.

Our survey also indicated thal many schools have & budge: of less than 3407 par vees
for ITV and video. School distncs did not fare much better, with the majonty having a
budget of less than $5,000 per year for the entire dismricl 1o meet individua! 1eacher’s needs
for ITV and video. Thesc budgets must cover the entire range of costs for ITV and video:
purchase and sepair of equipment. purchase or rental of videocasseise 1apes; sarellite
hook-ups; anc. antennas. As a result. many teachers. in order 10 utilize the potengal of ITV
and video in their lesson plars. are spending their own funds. Teachers, who themselves arc
in many cases seriously underpaid, have very limaied resources at their disposal, School
districts and schools just do not have the funds, especially given the cument econpmic
climate, to invest heavily in ITV and video.

Clearly, any long-rerm initiative 10 equip Our schools and classrooms with adegquate
ITV and video equipment and 12s0urces support must come from the federal level. Our

schools are not able 10 do so at the Jocal level
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B. Higher Education Utilization Statistics
The roost recent national study of the availability and use of technology by institutions
of higher education in the United Stazes was published in 1986 by CPB and the Nanonal

Center for Educauon Statisucs. CPB plans 1o replicate that study in 1993,

1. The 1% Siuay

The 1986 stuoy results showes tha: 90 pereent of the ravon’s colleges and universiues
have eome of 225 O the wace anaul iYPES OF 1RCANOIOEY (cOmputers. aucho, and video)
avanadie for use by ety 2nd siudants. The exient of avauability vaned grestiy from
college to college. Larger and more sophisticased equipment was substannally more
available a1 public institutions than as private institunions. For example. computers were
much less available at pnivats inentuzions and, when they were availavic, thicy were more
likely 10 be stand-alone microzomputess sther than the mainframes and minicomputers
found at- - institunions. Student access to the equipment was often limited by the
pumberc.  is available on campus. In the iniervening years since that study. we kuow
from contact with colleges and universities thai there has been substantial growth in the
availability of both video and compurer technology on campus.

Perhaps more imponant than the growth in equipment availability is how faculty and
students have been using the available equipment. In 1986, approximately one in three
institutions used video to deliver coliege courses to off-campus students. Daia from the
Public Broadcasting Service's (PBS) Adult Learmning Service and our own experieace with
the Annenberg/CPB Project suggest that the number has increased substantially duning the
past five years. In fact, we estimaie that 1elecourse enrollment has grown by almost 20

percens per year for those five years.
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One very promising trend is that faculty and insotudons are bepnning 10 integrate the
technologies, drawing on the appropriaie strengths of each technology o provide the best
possible educarional opportunities. A new initiative from the Annenberg/CPB Project best
iftusrates this rend Torough the New Pathways ;0 a Degree program., some 30 coliepes
seven sites &round the countny (1n Mane, Oregon, West Virginia, Indiana, Virginia. and

New Y ff LHNL L VATIED 00 WORLEGONE: 10 provide compleie depTIe Programs i

persons who cinnn: anene sempue rezv.cty Soms are using broadiasi «iaeo {07 Cias:
I oIurar, 12 I0E TGN wuemeseied 402 SETLLET GlaZUSSIONS. 200 t2lephone culls for tronnr

Uthers 2re uning ebecronic mo! f0r 2lun lxciiurcs, COMPpuier conferencing 10r semanar
discussions, and telephones for pnivaie tutonng. Several provide siudents with clectronic

access 10 library resources,

2. The 1993 Stwdy

Whas will our 1993 studv ravea! zoout the availability and vse of technologies by
institutions of nigher educanon” 1f ine informat feedback we are recerving from those
institutions is an accurate baromeier. it will show thar most institutions (especially public
nsttunons) have made a formidable invesimeni in video and computer equipment. that
those availabie technologies have enabled faculty 10 provide different types of insgrucnon,
that students aiso have invesied heavily in the technologies (by purchasing their own VCRs
and compuigrs), and that the hines that once separated video and computer technologies on
our campuses have blurred.

However. we also believe that 1he data will show that, having whetted the appetites of
faculty and stwdents for the possibihities that result from the use of the technologies, colieges
and universities wall be expecied 10 make even grealer investments 1n more powerful

1echnologies as they become avaslsble in the second half of this decade.

.4
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V1. KEYISSUES TQ BE CONSIDERED

As discussed above, public relecommunications seyvices and other noncommercial
public service communications already are available 10 the American public in 2 host of
forms and through a variery of elecoronic delivery systems and technologies.

CPB and public broadcasting are cusTenily in the process of evalusang how pubhc
lele CO TS~ ST DEsl serve Ins educanionas needs of this coungy 8nd use iechnology
an meztng hose nescs. Reczarch from the fields of educauon, government policy. and the
teadine ergs ¥ echnaloz, v il &S Peblic Liuatlaning’s stuates. Indicale 2 number of

ary 1ssues

A. Comprehensive Planning
Planning is needed 10 ensure that the electronic highways being put an Diace today
meet the needs of educanon and are cost effective.  States are recogninng that
comprehensive planning 1s essennal They are deweloping spazifis I0Dg-Tange Pians
for statewide and regional telecommunications Sysiems. §om= consideranons include.

o The inclusion of davcare centers, households, staie and Jocal office busldings. the
private secior, and Other establishments 1s not compiete:

® There have 1o exist clear education policies at the I -al. state, angd federal leve] that
incorporate exisung iechnology components,

® Planning efforts have 10 inciude educators at the local level since that 1 where
educaton pohicy 1s normally eswablished; and,

» Poliical support must be generated at the federal ievel and accompanied by 2
commument of new funds, o7 the rezllozzan of funds, specifically 1oward fuil
implementation of the infrastructure and the ssrvice st provides.

B. Copyright Constraints
Copynghs constraints pose a sigmficant bamer 1o educanon in using technologes
effecuvely. The siesmonic technologies make it possible to 1ake excerprs from
original works and recombine them in many different formats. In shori, how can
In..ovators have the flexibiliy to create new works winle the creators of the onfinal
works are adequately rewarded”?

C. Accessible and Affordabic Technologies
Which technolopies must be accessible and affordabie if the masonsy of students and
adults will be abig 10 take advantage of them for learming? Technologes will play 8
major role 1n making Jearning more accessible and effective. To which technologies
will people have regular access What kind of suppon services waii people need?
Can the sysiem easily respond to students’ and workers' needs for raimng and
remamming based O changes in the economy? Schools must have in place the
technological t00is that students will b expecied 10 use in the workplace. For
exampie

{(r
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¢ Interactive Video. WGBH-TV, Boston, Massschusetts, produces interactive
vidzodiscs of the scries, NOVA, that give secondary-school science students highly
meimmmm& With the videodisc player booked 10 a
school computer, students can follow their curriculum or their cunosity, leaming
through introductory minidocumentaries, databases of video-illusased text. and
hands-on acnivitizs. using born the 1elevision and the compuser. Students alsp have
the ability 1o 18ilor the video 10 make their own repons and presentauons,

® 3-2-1 Qassroom Contact CTW has edited this successful senes ino 30 programs
1o reach core stientific conceprs in the classroom  Schools w:bl rzizoe rasner
EwIass war, siep-by-step activeues and reproducible handouts. The nsw programs
will be wired on rubhic relevson statinns for in-schoot ese

Bringing Teachers into Age of Technology

How dowe bring the SUmen” popaiauon ur IE4CNETS ANA Tuture 122CHRYS into the age nf

mehneleny? Tolliel s wead vt img, apporiomiy, 200 IMESRT 1T D dde. gt

iechnoingies inen therr cymirele Folicis: on suuas and salanes musi refiecs these

1ssues. Schools of education must build the policy of using technology into their

degree requirements, siaes must make at 2 part of seacher cerufication. For example:

¢ Annenberg/CPB Math and Science Project. The goal of this project 1s 10 increase
scientific and mathematical understanding of the nation's elemeniary and high
school students. The Annenberg Foundation ansd CPB are collaboraung four the
purpose of helping teachers in kinderganen through the 12th grade beter convey
the concepls and prinaiples of stience and the ways in which science, mathematics.
and rechnology depznd upon one anosher. The project will use communications
and educational technolomes -- including compuers. two-way video. laser discs,
¢nd glecoonic networks ang @aia senvices -- as means of achieving sis objecuves.

o PBS Videoconferences  One of the most effective. low-cost ways of reaching large
numbers of ieachers. administrators. educanional nstitutions. and community
groups simultancously is through live, interacnve videoconferences. These
videoconferences et parucipants 1alk directly 10 €xpents, converse with other
educalors across the country, and mansmit and receive addinonal informarion.

® WNET Summer Institute  The Thirtzen*WNET/Texace Traiming Instiute was
launched in tne summer of 1990 through & pantnership between Texaco Inc. and
Thineen*WNET, New York. New York. The Insitute was foraded as a pilo:
program. on the premuse that eJucational television could have enormous potenual
1n the classroom. but thar teachers need raining 10 use it effectively. The Insntuse
brings 1ogether elemeniary and secondary sthool reachers 10 develop creauve
spproaches 10 teaching with insoucnuons! tclevision, cumiculum-based
programmng designed and produced specifically for the classroom and approved
by educators. 11also shows thas reachers embrace the opportunity to master the
technology and 1o sniegraie video inio their snience Jessons. So far, in the New
York area alone. the Instituie has reached 2.500 teachers and 13,000 students from
diverse geographic and socioeconome schools. On August 1, 1991, both CPB and
Texaco announced additional grants 10 the Insnuie for the expansion of the
Teacher Training Instiute 1o addimonal public ielevision sies and for the training
of additional science teachers

)
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E.  Building Awarencss of Resources
As the oclivery sysiems are put inio place and the cumculum matenals are acquired.
systems that disseminate information abous the availability of resources, background
on existing models and implementation, and how 10 access that information need to be
developed. The VSAT capability of the new public broadcasting satellite will provide
educators with & network 10 share 1eaching resources, swatefies and cumicula with
olher teachers ouiside their own schools. In addition. 1the VSAT system could provide
a vanery of darsbases to educational users. Currently, thers are systems that provide
this service:

s Learmng Link. Deveiopec by WNET/New York, this s ananierachve, on-line
compuier hnk betwcer public teles Gon SIZN0NS NG (RET MEMDET AZR00I 200
spenzies, used 10 noufy schonls about ecuicional 2nd INfUrMILOnL AEIVIZEY
avalabie as well as program summanes. lesson plans, and comculum tz-ans,
T8I0 (Tdu anion iniprmanon sorames Oinhinst To DOIZ00N 2870l o tia
Cenma! Edurauonz! Neiwark providss a compuler informanon neiwork for
insTusuonal television professionais  There are now more than 450 EDISON
accounts ar 200 stanons and siate and regional edocation agenaies. Use has
chimbed 1o 1.800 calls a2 month.

VII. THE FEDERAL ROLF
Wwe knov ther using technology 1n educetion weras. However, the iecnnological aspects
shouid no! overcome the scrvice providsd  The highwavs arewp place What is neaded s
the equipmsznt a2 the local level, for the end users. As I stated earlier, CPB believes that at
ieast four major issuzs must bz addressed {unding. end-user equipment. programming and
resource development, and teather raining

One scenario thai illustraies these 1ssues 15 that each classroom be equipped with
several muiumedia leaming stavions that would integrate ielesvision/video, computer, and
voice technologizs. While there 1s sull much 10 be discussed regarding the appropnate
number of computers in 2 classroom, or the nunber of television monitors and VCRS, one
could argue -- for the sake of 1oday's discussion -- that one such leaming station in every
classroom is 2 s1aring paint. In addiuon, any equipment funding formula must consider the
need 10 replace equipment as needed. and we would encourage the inclusion of replacement

provisions in such & formula

07
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Equally imponan: is the availabilisy of quality programming that is easily and
affordably obtainable by every teacher and student in the country. There currently exists a0
excellent poo! of educatars and producers that are capable of creating the resources that
mee: the needs of indivicual ieashers and students, regandless of age or background. What

is lacking is sufficient funding 10 guamaniee 8 steady stream of such programming

1.  Funding

The %3 waiatanian ur T IEUETSI TOIE 1 108 GV EIODMEN: nf 3 nEnonL’ enearnn )
(2P AMMUNY TN O T TIST walns s 1 CRBrS adequaic funding for 1ts asvelopment.
Without adequaie funding for technological advancements, schools that are most in need of
improved education resources will be doomed 10 lag behind w salthier schools in owr nation.
The ability of these sehnols 1 produce graduats: whe 2z able 10 cutnpeic in 1he worid
economy will be szverely undemmuncd withou: & federal financiai commuument. Individual
students will be denied the opportamity 1o hive wp 10 1hzir poensial, and the nanan will ndt

keep pace with & world economy that 15 ganing speed rapidly.

2.  End-user Equipment

Another imponiant component of the federal role includes the recognition of the need
for end-u =r equipment for students and teachers. Over 70 percent of ¢lassrooms do nos
have their own 1elevision monuors, and fewer have ielephone or saicllie recepnon antennas.

In addition. computer access for students and teach.rs is sull far too rare.

3.  Programming and Resource Development

For the infrasmructure and end-user equipment 10 be utilized fully. the federal role
must include assisting in the development of "software.” or quality programmung. Funding

through CPB for programming. and through the Department of Educanon for Star Schools.

N
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are two examples of the wrys Congress can make & significant impaci on the availability of
quality programming. However, these programs have just begun 10 meet the needs and tap
the putential of technology in schools.

4.  Teacher Training

And finails. pJr 5iu0y Shows @ need 10 d2mONSIraic (O ClassToom teachers how they
might use W2 I8 RNGIODIST S0 IMATOVT O7 what they ame currengdy domng i the C.2557007m
Cirly Oid o6t f0me hantimad 3 4ECEIN T WIT LaiNing in tnE use D1 ICIEVISION 1N INE CIASSTOO
Evan fower have oo 2 Sow 1o manch the dhuarioienistics of PIOFTRmMIng 10 UiC Decds of
their individual students |

None of these components is separate from the other and we belicve tha each is
needed 1o make the sntime snnanne work Thus, the establizhmzn: ef 2o sHective
educational telecommuniczzions infrasTucture mus: include at Jeast these four components:
funding: delivery systems and end-user equipment. sofrware or programming. and teacher
waining. Only then can we effecnively address our pation’s educanon needs. Such an

infrastruciure will be very expensive. but it is an investment that we Ca0RO! afford nor 10

make.

VIO CONCLUSION

CPB's main concem 15 not the delivery technology or sysiem employed, but with the
public's access 10 the broadest pos.. ole range of pubhc telecommunications services
delivered by sny and all available means. Ji is only through such access that public
telecommunications can conunue 10 play 3 vital role 1n improving the lives of our ouizens
through the provision of diverse, spnovative, noncommercial cducatuonal and cultural
programming of the highest quality, no matter which delivery technology or sysicm

becomes preemunent.
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CPB believes firmly that an effective and efficient telecommunicstions infrasouciure
is critical 10 the educational well-being of America. The public telecommunications system
in the United States could well serve as a mods] for such & national telecommunications
infrastruciore We urpe vou 12 consider the eficcive roie na: pubiic i2izcommunicasons
can play in providing a comprehensive delivery sysiem and the accompanying programmung
ant NVl

PLDin LRCOTTANISR AT TCLSY RS i TEASD &IL 1EDEOENIT L) W o TR
sfizouc el wumernenlong Ioieper i Rar 2roomplched much i vumanm sdaran- e e
levels and i1 mes the capacit 10 do more 10 102 tuture. Finaiiy, a2 Ihe KO3 CICTENIS OF 5UCh
an infrastructure already are encompassed in varying degrees by public telecommumcations:
high quality programs that inform and inszruct: the wide use of diffening delivery svsiems;
and. national leadersnip, plannine. and coordinauon of efforts combined with local control
of stations.

CPB and all of public broadcasung siand ready ,o help you in 1n= imporntant job shead.

Thank you.

[ O BEST COPY AVAILABLE
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SENATOR BINGAMAN. Our final witness on this pancl, Mr. Howard
Miller, is with the Public Broadcasting Service.
Why don’t you go right ahead, Mr. Miller.

STATEMENT OF HOWARD N. MILLER, SENIOR VICE PRESIDENT,
BROADCAST OPERATIONS, ENGINEERING AND COMPUTER SERVICES
FOR THE PUBLIC BROADCASTING SERVICE

MR. MiLLer. Thank you, Senator.

I'm the technologist and chief engincer for Public Broadcasting. My
responsibilities are 10 deal with and solve some of the many problems that
Mr. Foster has described.

You will be hearing today about our existing infrastructure and the
many uses that are being made of it, and also what we belicve will be
accomplished in the future.

I have just two brief points that 1 would like to make this moming,
and then I'll be able to answer any questions you might have on the
technical side; issucs such as digital compression or very small aperure
terminals, cable, ITFS channcls, other distribution media, and so forth. In
combination, however, these technologies will make the public television
satellite interconnection system an cven more powerful tool for the
Nation's educators.

First, 1 would like 1o cmphasize that PBS is firmly committed to
aggregating a large number of educational users aboard its new satellite,
Telstar 401. This satcllite is scheduled to be in service by July 1993,
Digital compression technology will allow public tclevision to increase the
channel capacity of cach of our transponders by a factor of 2 to 8 times
for video and perhaps cven more. In addition, VSAT technology will
make it possiblc to interconnect many multiplc combinations of uscr
groups with two-way interactive voice, computer data, facsimile, or cven
slow-scan video services. The combination of these two new technologies
will make it possible for public television to deliver a very wide armay of
educational services to every school in the United States.

The PBS staff has been instructed to develop a plan to make Teistar
401 the public television education satclliie for the United States. I would
add that PBS's plan 1o aggregate cducational users, that is, to offer
capacity 10 users who arc presently paying commercial rates for services
on many other satellitcs onto a single satcllitc can produce tremendous
advantagcs, especially for rural schools, as you have heard before. Once
this has becn accomplished, cach school can have access lo many
educational services at the same time from a single saicllite dish.

My sccond poini—as you have heard before—is that the last mile that
is needed is to get from outside of the school building into the classroom
itself. Public telcvision will have the ability to deliver educational services
to literally evcry school in the United States by wire, by fiber optic link,
over the air, by microwave, or by space link,

101
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Each school can be configured like a cable headend or a telephone
switchboard with multiple services, and each classroom could then
become a potential user. Ideally, each classroom should be equipped with
access to video, voice and data services, but each school will need to
decide for itself which of the voice, data and video services it will use in
each classroom.

The equipment that is needed to deliver these services to schools and
classrooms will, in each case, depend upon what is already available in
the community and upon the nceds of local educators and students, In
some cases, this may be a satellite or microwave dish; in others, cable,
fiber or telephone lines; and in others, an ITFS or broadcast antenna,

Many schools will require installation of fiber or calles into the
individual classrooms. Once a signal is delivered, equipment that could
be used in each classroom, of course, will include computers, facsimile
machines, video casselte recorders, video disk players, television receivers,
and on and on, But there is no standard set of equipment for each class,
in part because there are various classroom uses for the new technologies.

Because of public television’s broad experience in providing many
differcnt educational services through telecommunications, including
satellites, it is uniquely qualified to advisc and assist educators in an
application of these various technologies for educational uscs.

I would be pleased to answer any questions that you may have about
this testimony or about technologics.

Thank you.

[The prepared statement of Mr. Miller follows:}

10z
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PREPARED STATEMENT OF HOWARD N. MILLER

You have heard today about the public television communications infrastructure
that is already in place and how, by building on this existing natwork, the Federal
Government can extend technology into every classroom

{ would ke to make just two points . § will then be avallable 1o answer any
qusstions you may have about technological advances, such as digital comprassion
and VSAT (Very Small Aperture Twmhaszﬁ,ma!areb telecommunications

tec

10 the classroom. These techrologies make the ic television sateliite
immlmdmis jon system an sven more powerful tool for the Nation's educators than
it already is.

First, | would like to emphasize that PBS i firmly committed t0 aggrogating a
large number of education users aboard its new sateffite, Telsar 401, which is
scheduled 1o be in service by July 1983. Digital compression technology will allow
public television to increase transponder capacity by a factor of two to eight—or
possibly more. VSAT will make it possible to interconnect muttiple combinations of
user groups with interactive voice, dats, facsimile or slow scan sanvices. In
combination, thesa technologies will make & possible for public telavision o defiver
a wide aray of educational services directly 10 our schools.

PBS staff has been instructed to develop a plan to make Teistar 401 the public
telavision educt tion satelite for the United States. | woukd add that PBS's plan to

e educational users, that is to place users that are presently on many
satellites on a single satellite, will produce tremendous advantages, especially for
rural schools. Onca this has been accomplished, sach of these schools will have
access 1o many educational sesvices at the same time.

My second point is that the "ast mile™ nesded is really to go from outside the
school building into the classroom itsel. Public television already has the abiltty to
deliver educational services 1o literally every school in the United States, sithsr by
wire, over-the-air or via space link. Each school can be compared to ~ cable
headend or telephons switchboard, with each classroom a potential user. ideally,
each classroom should be equipped to offer access o video, voice and data
services. Each school will need to decide for itself which of the voice, data and
video services it will use in sach classroom.

The equipment that is needed to defiver these services to classrooms will in
each case depend upon what is already available in the communily and upon the
needs of local educators and students. In some cases it may be a satelite or
microwave dizh, in others, cabls, fiber or telephone lines, and in others, ITFS or
broadcast antenna. Once a signal is delivered, squipment that would be used by
schools would include computers, facsimile machines, videocassette recorders,
videodisc players, television recaivers, efc. There is no standard set of equipment
needed by the schools in part because there are various classroom uses for the
new technologies. Because of public television’s experienca in providing sducational
services through telecommunications, including sateliites, it is uniquely qualified to
assist educators in the application of new technologies to educational uses.

1 would be pleased 1o answer any questions you may have about my tastimony
and about the technical advances that are bringing telecommunications fo the
classroom.
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SeNaTOR BINGAMAN. Thank you very much.

1 have some questions, but before I stan, let me ask if Senator Simon
had any opening statement he wanted 10 make.

SeNATOR StMON. 1do not. I regret that I'm nnning between meetings,
as J guess we all are these days, but I appreciate that this is an area where
there is no question that we can enrich the education cuiticulum.

It is not a substitute —and 1 think this has to be stressed—it is not a
substitute for good teachers, but it is a supplement. If we have the right
teachers, then there can be an enriching factor here, and we want 1o
enrich our education all we can.

Thank you, Mr. Chairman. I appreciate your holding hearings on this.

SENATOR BINGAMAN. Thank you for being here.

Let me start with some questions, and then I'll defer to Senator Simon
for any questions that he might have.

Dr. Foster, I'm getting some mixed signals here froni the panel. As 1
understand your position, it is that we don’t have an transportation system
in place or plans 10 really provide the integration of this system that is
necessary 1o really help the schools and classrooms.

I guess I'm hearing from the other two witnesses—Mr. Ledwig and
Mr. Miller—that they believe that this new satellite that is going up will
essentially be a lot of the solution 1o this problem, and that the plans arc
in place 10 have a nationwide system that can reach cach classroom. At
lcast that is what 1 picked up from the testimony.

Maybe you could explain to me why you think the plans that arc in
place are not adequate.

MR. FosTer. It scems 1o me, Senator, that it's casy for us to get into
a problem of overstatement of what’s possible. I'll speak for Kentucky in
response 10 the PBS scenario.

What has not been told to you yet is where the money will come from
for the VSATS on 1,300 school sites. Kentucky may or may rot clect to
usc VSATs for instructional programming and other methodologies that
originate in Kentucky and stay in Kentucky. We're talking about a
transportation system that we want to use for staff development, for
conferences between universities, for university presidents and so forth.
We're not talking about just taking down programming from PBS or any
other source. We have a major decision 10 make about how we are going
to transmit data from one school to another and to the State Capitol and
back again on a single systcm that we c2n pay a single bill 10, So, that’s
point number two. We neced a terrestrial system that is very efficient for
quite different purposes than cducational programming. It involves sharing
software and so forth.

You know, we use the technology in our own in-state Star Schools
program that we fund oursclves in Kentucky, along with what we do with
SERC. It costs us $500.000 a year just for the telephone line 1o connect
the computers with those little key pads that the students use to make it
interactive—$500,000. We pay $1.6 million for the transponder time.
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So, the full communication system is costing us $2 million, and we
haven't invested anything in programming. It’s also on a metered basis.
You know, you pay so much for this mile, a different rate for that mile,
and another rate for another mile. It takes a great deal of coondination of
the switching of the system on the terrestrial side in order to make sure
that those computer signals and key pad signals reach the computer at
KET.

So, it secms to me that a system that we need has 10 be put together
in a fashion where whoever is putting the system together is in a position
to negotiate with the local TelCos, the regional TelCos, and the national
interconnect companies, so we can get some dedicated telephone lines that
have the band-width capacity that we need to transport all forms of media
concurrenily, so you don’t have to scparate your signals.

We have used compression technology in several sites in Kentucky on
multi-point distribution. We have a demonstration site in westem
Kentucky that does that We belicve that we have to experiment with all
of these. I've watched it; I've participated in it and have been on the
camera, and you have certain voice-lag problems between the terrestrial
connection of the voice and the video.

Yes, VSATs may be able 10 do that, but VSATS are only two way on
the data and voice side. You still have to have some kind of split signal.

So, can PBS and the Telstar satellite solve the problem? I don’t believe
it can. Can it contribute to it? It obviously can. 1 mean, you've made the
investment in Telstar, and we're not here to suggest that that’s a bad
investment or that it won't interconnect. Clearly, if people are going to
usc PBS originated programming and it’s going 10 come down on Telstar,
we need some kind of system to do that.

The co-location of the programming is really dealing with a whole
scgment of people that PBS docs not deal with. When we held our
hearings around the Nation—I can tcll you, Senator—that the over-
whelming majority of people who came were not PBS connected. They
were people who are using university-based uplinks or other commercial
uplinks and do not usc the PBS sysitem at all, and furthermore, indicated
10 us that they do not intend to? So, we have to have some kind of a
system that we think will be responsive to them.,

SevaTOrR Bivcaman, Why do they not intend to? 1 don't understand
that last point.

Ms. WEINSTEIN. Scnator, I wonder if 1 might answer a piece of that
from the EDSAT point of view, and if | might aiso takc a moment and
<ay to Senator Simon that I'm very pleased to sec that he is here. The
Westemn Illinois State University, the School of Education, the Dean of
the School of Education has been very actively involved in the steering
group on behalf of these effons to develop the National Education
Telecommunications Organization.

Senator SiMon. If [ could just add that they have had the cooperation
of a great many schools in that. 1've met with the group on a couple of
pccasions out there,
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Ms. WEINSTEIN. Senator Bingaman, they are a small university in the
center of Ilinois that is delivering probably more public school—K
through 12—education to schools who would otherwise not have the
advantage of teachers in language, science and math than anyone of the
outstanding universities that has been doing it for many years.

As they discussed in our very first ouireach meeting in St
Loui=~—what we heard all over the country from colleges and universities
that are delivering to public school districts and those public school
districts that are also geiting into it—their problem is that, one, there is
no highway and that, two, the costs of the transportation of the delivery
system were absolutely—to use their language—"blowing their budgeis
out of the water.”

I might add to the "costs” issues that—winch we heard throughout the
outreach meetings—the comntrol of the delivery system is paramount and
important to the schools, colleges, and universities, as well as the
dependable low costs. Whether it was Kansas State Universily saying, if
I do not have dependability, than how can I make plans for the next two
or three years to deliver to the schools, the public schools in the State of
Kansas; or the Dean of the School of Ed at Western Illinois University
saying that I am delivering to schools who would otherwise 1.0t have this
programming. We need 1o have control of the delivery system.

Could I take one second, Senator, and go back. 1 really am very
pleased that Mr. Ledwig went back 10 1967 when PBS was staried in the
country, because I'm very pleased to tell you that our first chainman of
the EDSAT Advisory Board was Dr. Nomman Cousins—ithe late Dr.
Noman Cousins—and when we first started with the notion, we asked
what were the problems and why had America’s schools remained
isolated.

Dr. Cousins pointed out that he was the Chair for President Eisenhow-
er of the Educational Television Board, which was the precursor 1o public
broadcasting. He said that over the years—the 25 years—while we have
built a good commercial system through the Communications Satellite
Act, while we have built an excellent public broadcasting system through
the public broadcasting stations, which the govemment has supported,
what we cleardy have left out is education. We are at a point in time with
1=chnology, the size of the education market, and the diverse and unique
needs of the education sector that we must build a telecommunications
highway dedicated, controlled, and managed by that education sector.

Dr. Norman Cousins served as our first Chair. So, I'm very pleased to
remind Mr. Ledwig of this, because over the 25 years, it is the education
sector that has been left out.

Then, if I might just add that when Govemor Wilkenson went 1o
President Bush, it was not a technical question with the education satellite,
it was nol a question of whose system do we use. It was a govemance
issue, and that was why the EDSAT Institute did the study. What we
found—the key issues in that study from the national working groups as
they werc reconfimmed in our outreach mectings—was that control,
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govemame.arﬂequitywemmequmionsthatwemimpommmthe
education i

establishment.

1 am sure that PBS has a dedicated sysiem that you have helped to
supponmdmdeedhelpedmgmwinte:msofdeﬁvedngservimto
public broadcasting stations. There are now 337 stations. The National
Education Telecommunications Organization is dedicated to its education
users, which are 110,000 schools, 3,000 colleges and universities, and
6,000 libraries.

Educators have told us in seven major regional outreach meetings and
in their surveys that they would like 10 begin services by the end of 1991
through 1992 and the beginning of 1993. They want control of this
system that gives them dedicated telecommunication services on land and
space.someycmgetonwimmebusimssofmodemizingAmericm
education.

SENATOR BINGAMAN. Let me ask Mr. Ledwig if he would just
comment. It sounds as though, in Mr. Foster's and Ms. Weinstein ’s point
ofview.ﬂmamnﬁngsmatmeybelicveamnecdedmgetinsumimal
technology and use technology to get instruction into our schools that the
Corporation for Public Broadcasting is not going to or is not able to
provide through the satellite, which you folks are planning 1o do in 1993.

1 guess my initial reaction is that there is a big jump beiween 300-and-
some-odd public broadcasting stations and 110,000 schools, and I wonder
how much of that leap you folks are going 10 be able to take, and how
much of the services that Dr. Foster described you folks are going to be
able 1o provide, or is there a vacuum here that necds 10 be filled that you
folks don’t have plans to fill?

MR. Lebwic. Thank you, Senator. First of all, I would say we're not
proposing any competition for control. Ms. Wweinstcin talked about
control, governance, and all of those issucs for another system that is not
yet there.

My purpose in coming to this Committee is 10 tell you what the
Congress has already paid for, what is alrcady up there, and how we think
we can exploit it further. The costs that werc mentioned, the costs in
various systems around the country—as I understood it—are typically
analogue costs—phone lincs and all of that.

We have moved forward. We took a quantum leap to digital technolo-
gy for the new satcllite. In sclling this satellite 10 our Authorizing
Committee, 1 had trouble until the minority side—which happened to be
a very forward-looking group of technology-minded individuals led by
Congressman Ritter—said, if you make this an educational satellite and
you put in digital technology and make this available, you can get a
bigger bang for the buck, so to speak. Amcrica can benefit from this, and
there can be quantum leaps in what PBS can do for the Nation in
cducation. And I said that’s what we're proposing, and Congressman
Ritter said, "fine, we’ll authorize the full amount.” They authorized $200
million and the Congress appropriated $198 million. with strong support
on both sides of the aisle.
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I'm here simply to say that that has been paid for, authorized and
appropriated; it's goirg up, and we ought to exploit it because the
problem is the down-links down to the schools and equipment, and
training the teachers need to use technology.

At the Comoration, we have worked with Texaco using their funds and
ours 1o train teachers to use techne jogy, and there is a great lack of that
training. There are just some basic things that don't exist. We're saying,
let's take what we have, let's exploit what we have, let’s add a few more
dollars and make the leap, because we're dealing with digital technology
that gives us the capability and a reduction in cost.

If other people want to propose other systems for reasons of control
and govemance and educational establishment and all thosc words that we
heard, that's their business, We’re saying, why not take advantage of what
ihe Congress has already paid for.

SENATOR BINGAMAN. Let me just ask a follow-up now. We have this
$200 million digital satellite going up that will have all these great
capabilities. Do you folks have a plan that you could give to us or have
given to the Authorizing Committee or something as to how we actually
get that into the classroom?

Out in my state, for example, the only thing anybody sees is Channel
One, and most of them don’t see that yet, but they would love to be able
to just because they don’t have access to anything. So, how are we going
1o get from here 10 actually getting some of this in the classroom?

MR Lepwic. Well, you see, we are doing it in certain states. Educa-
tion, of course, is a # centralized system. Kentucky has a wonderful
system and so does South Carolina. The President of South Carolina ETV
will be here to answer your question more fully.

We're exploiting what we have. I'm proposing following the Japanese
model. If you have a great Toyota, you make it into a Lexus. That's how
they are beating us compelitively as a nation worldwide.

SeENATOR BINGAMAN, They are also beating us because they have a
strong national educational system where we don't, in my opinion.

MRg. Lepbwic. That’s right, and that’s because we're designed to be a
locally controlled system. But we can provide programming at the
national lcvel, and that’s what I'm proposing we do, better programming.

We have thousands of students that get college credits from
Annanberg/CPB project, college-level telecommunications courses that are
shown throughout the United States. Students at home can take the course
and go down 10 the University and take the test. We're doing educational
television for the kindergarten through the twelfth grade. We're doing
these things, and we just want fo bc given the funds so that we can
compound the effectiveness of what we’re already doing.

SENATOR BINGAMAN. But is there a plan? I think, Mr. Miller, didn’t you
refer 1o a plan that has been developed, or is being developed, to actually
get this instruction into the schools to a greater extent than we have been
able to in the past?
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MR. MiLisr. Yes, Senator. Let me explain, first, that our existing
capacity is slightly over three channels.

SENATOR BINGAMAN. And by that you mean that a——

MR. MiLER. On the satellite, I'm referring to.

SENATOR BivGaMAN. —given school can take in three courses at once,
if they have the right set-up?

MR. Miier. No. We have 10 deliver all of our services at the present
time on slightly over three channcls. Therefore, many of the services that
people would like to have on the satellite are obviously not possible.
There is a priority sequence of services that have been offered.

The govemnance of that particula: allocation process is not PBS. It is
an interconnection commitiec that is representative of all the users, a
number of which have nothing to do with PBS programs. As we move
more toward educational services, there will be a greater group of people
representing the educational community. ,

But the key issue here is that because of digital 1echnology, our new
satellite, although it has six transponders, thosc six transponders will
enable us to deliver probably in the range of 20 to 30 channels of video.
This technology is moving very rapidly, and you can’t say for surc
exactly what you're going to have. We have another 20 months, and
we're working with a number of vendors, but we will obviously
maximize the number of channels possiblc.

In addition, since this is a federally funded assct, onc of the proposals
that we will be submitting 1o the Interconnection Committee and the
Board is 1o offer lease costs well below the commercial cost, but 1o use
that money 1o acquire additional transponders. In other words. offer a
low-cost aliemative, but nonctheless use the federally funded pontion to
cnable us 10 expand capacity even further if the nced is there. We have
an option on an additional four transponders as a part of our contract. So,
that is really our plan.

Now, with regard 10 how do you get it into the schools, in digital
technology, there are at the present time five totally inconsistent and
incompatible approaches that arc available, or will soon be available, in
the marketplace.

SENATOR BINGAMAN. These are the ones that Dr. Foster was referring
to?

MR. MuLtR. Yes, and that of course could clearly Jead to disaster if
you arc not careful.

We have made a decision to join the largest buyers of this kind of
technology, which happens to be the cable industry in conjunction with
the DBS industry. By doing this, we arc hoping 1o set, if not a standard,
a1 least 2 common sct of objectives for the manufacturers, so we can buy
from multiple sources and buy products that are consistent, S0 that no
matter where you go you'll be able to receive the programming appropfi-
ately. In other words, what we arc trying to do is to avoid having
multiple, inconsistent, digital compression technologies.
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As 1 say, we have joined very recently this initiative on the part of the
cable industry. We will add our buying power to theirs to achieve
commonality on the video side.

SENATOR BInGAMAN. Isn’t there some govemmental involvement in
trying to set a commeon standard?

MR. MILLER. There is no standands® effort in this area. A lot of this is
a result of work that is being sponsored in the high-definition television
area. A lot of the technology actually applies specifically 1o our current
msim system, but there is no effort at the present time for a national

ard.

1 would certainly agree with having at least some guidelines. We do
have standard gauges on our railroads. We do have standards, so you can
talk from this part of the country to other parts of the couniry, and the
telephone system still works and so forth, that would be very helpful.

SeNATOR BINGAMAN. Who would be the natural agency to do that?

Mg, MiLLER. Well, we typically work with the FCC. So, I suppose they
would be appropriate.

SenaTOR BiNGAMAN. And they made a decision not to for some reason?

MR. MiLLER. Yes, that's comect. It’s a very difficult area, as you can
imagine. What we're trying to do, as I said, within the realities of the
world as it is today, to make sure that we're buying a technology that is
the most common we can get, and, as 1 say, the best way 10 do that is by
joining the large buyers.

SeNaTOR BINGAMAN. Let me defer to Senator Simon. I've been asking
100 many questions here. Go ahead.

SENATOR S1mMON. Not at all. I'm the nontechnician in this whole crowd,
let me tcll you.

First, since you're here, Mr. Ledwig, let me just say, and this is a
comment to the members of the Senate more than 10 you, but I have to
say that I am a linde discouraged, but it has nothing to do with this
hearing right now, that the Corporation for Public Broadcasting has 1o
lean increasingly on commercial advertisings or sponsors. I think that
means that inevitably you have 1o look for programs that get ratings. If
you have a program that wants to cover the conditions of hospitals in
Ethiopia, which will get 1/10th of 1 percent of the viewing audience, that
may be a special contribution that you ought to be making. Anyway,
that’s more a comment for us, because 1 know your financial constraints,

Two questions, and then I have to get 1o a Judiciary Co.umittee
markup. Does the FCC have the authority to imposc standards?

MR. MiLLER. The FCC does control satellite spacing and a number of
other issues. So, 1 would assume they could were they to choose to do so.
ycs.

SENATOR SimoN. And if they have the authority, your strong feeling is
that they should impose the standards?

MR. MILLER. We necd a set of common approaches in the educational
community, or it will bc chaos. So, whether they create a standard or
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whether we find a way of doing it on a voluntary basis, it must be done.
Aslsay.atmepmsemmne,we’mdomgwhatwehavewdomgct
there. We have 20 months lef. So, the timing is now.

SENATOR BINGAMAN. You have 20 months until you make the decision?

MR. MiLLER. We have 20 months to have the system in place and
operational.

SENATOR BINGAMAN. When do you need to make the decision on the
standard you're going 1o use?

MR. MoLLER. Our plan calls for a standards decision in June 1992.

SENATOR BINGAMAN. So, they really need to make whatever input
they're going to by then?

Mg. MILLER. Yes. The first hardware of these various vendors will be
provided to us in January. We have some very large names in the United
States providing this equipment. AT&T, General Instrument, Scientific
Atlanta, and Compression Labs, for examples. But, unfortunately, they are
all different.

We arc trying to creatc some commonality among these various
approaches so that we can maximize the communications capability and
minimize the cost.

SENATOR SiMoN. When you buy the equipment, you don’t necd 10
know at that point the standards, or do you?

MR. MILLER. Well, if it were a standard, then obviously cveryone from
then on would follow it. It’s a free market today, “nd not everybody
necessarily will buy the equipment that we specify.

SENATOR SIMON. I'm trying to determine, and I think that’s what my
colleague is also trying to determine, do vou have just three months until
January, or do you have eight months until June?

MR, MiLLER. We have eight months until June in order 10 make our
decision, and hopefully have an agreement on what technology we ali
intend to use in common.

SENATOR SiMoN. T would be interested in any comments Mr. Ledwig
or Dr. Foster or Dr. Weinstein might have. Is this something where we
ought 1o adopt the sense of the Senate resolution, saying to the FCC, you
ought to do this?

Mg FosTeR. 1 can give you a partial answer to that from our rescarch
in a state where we are using several compression technologics at the
moment. This is still an evolving technology, and there are those who are
arguing that sctting a standard too early may lock us into a less than
sufficient solution.

There is an international standard that is 10 be issued from the
international body that sets those standards, and 1 belicve it’s in the spring
of 1992. However, this is alrcady falling under criticism that it's going to
be a very minimal standard and probably won't solve the competition
issue.
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In a sense, it is a side issue to hinge the whole thing on whether
compression goes or doesn’t g0. Most of the people who have been trying
to sell us compression in Kentucky are not satellite vendors. They are the
TelCos who want to use their T-1 lines for television communication, and
they can only do that because of the band-widih constraints if compres-
sion is available.

SenaTor SMoN. You're Josing me.

MR. FosTerR. My point is that the standards that are there are not sct
yet, and whether or not we ought to sct a national standard, apart from an
intemnational standand, 1 think, may be unwise for us as a nation, but I'm
not an expen in that area.

SENATOR SIMON. Let me phrase the question this way. 1f the Chairman
of the FCC were 10 call each one of you and say should we or should we
not adopt standards before next June, what do you tell him?

Ms. WensTEIN. 1 would answer it a little bit differently, Senator,
because I am speaking here coming from the grass-roots colleges,
universitics and schools. What we leamned in our surveys in the answer 0
that is, one, the education sector is hanging back with this. Those that are
cxperienced in the ficld know that they do not want to spend dollars on
first-gencration cquipment, which within a year is going 10 be either
outdated or unusable and will not connect them.

So, our surveys indicate that largely the cducation institutions are
wailing to sce what happens, and that feeds into the larger question.

SENATOR StMON. What do you 1ell the Chairman of the FCC?

Ms. WemnsTEN. I don’t think the FCC is going to set siandards for this,
Mr. Simon.

SENATOR SiMON. I'm not asking whether they are going to. I'm asking
what do you advisc the Chairman to do?

Ms. WENSTEN. I couldn't advise them because the commercial
industry right now is in such chaos. There are two tracks going. One is
the PBS stations and the other is the commercial stations, and that is what
is critical of why in the schools no onc is looking at the diverse needs and
requirements of the schools.

SENATOR StMON. So, your answer to the Chairman of the FCC is no?

Ms. WENSTEIN. My answer to the Chairman of the FCC is that I do
not have enough information now about the schools to sce what impact
the decision that you make will have on the schools, colleges, and
universities.

SENATOR SIMON. Mr. Foster.

MR FosTzR. 1 would say it’s too early to st a standard. We need more
experimentation,

SeNaTOR StMON. Mr. Ledwig.

MR. LEpwic. I think that at some point we certainly need a software
standard so that all of the programming that is out there that is being
converted to digital will be on a common basis, so anybody anywhere can
access it nationwide. At some point that is going to come.
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As far as hardware and those other standards, 1 will defer to my
technical expert.

SENATOR SiMON. Mr. Miller.

MR My <. Senator, there is a thing in the digital parlance called
hierarchy, anu 1o the extent that high-definition system selections will be
made in 1993, I would strongly urge that there be a commonality of
Rﬁemchybeweenourmmmlevisimsymmlﬁghdeﬁmﬁm That
way, it goes all the way from a very slow speed or slow-scan video, up
through high definition using common kinds of equipment. It doesn’t
have to be identical, but it needs 10 be sii..aar. That way it’s cost effective
and universally available.

SENATOR StMON. Thank you. Thank you, Mr. Chairman.

SENATOR BINGAMAN. Thank you very much.

SENATOR SiMoN. I just moticed that in the next panel there is a
distinguished witness from Hlinois, and I'm sure he will be the outstand-
ing witness for the day. [Laughter.]

But I regret that I can’t be here to listen to that.

MR FosTEr. Senator, may I have a matter of personal privilege just to
make one final statement?

SENATOR BINGAMAN. Centainly, go ahead.

MR. FosTer. 1 think that it would be unfortunate if you camc away
from this discussion this moming feeling, at least on my part, that we
have any sentimsnt of unhappincss with CPB or PBS. Kentucky has been
a beneficiary of the largess of the Federal Government, as it has come
down through those two agencies.

What we're really talking about here is a fundamental difference in
strategy on how 1o build a system, and I don’t want 10 have missed the
point that we intend to build it as a public/private partnership with the
financing not cominy from the Federal Govemment, but coming from the
revenues of the users, and that we use the privaic sector 10 come up with
the capitalization for the system. Somconc has to put the system together,
but that's a fundamental difference.

Thank you for that opportunity.

SENATOR BINGAMAN. All right. Well, thank you all very much.

We do have two additional pancls. Before we start the sccond panel.
let’s take about a five-minute break.

[Bricf recess.]

SENATOR BINGAMAN. Why don’t we go abvi. i 246 up again hore,

Let me just ask, if there is stifl wom. oo e fiom the (" orporatic. - for
Public Broadcasting, if you folks could give v oo of v murve . hat
you referred 1o, where you surveyed the exten: The e oty aver hie

in the schools today. If we could have thai, w. - o . v 10 3mKe i ka1
in our record.

MRr. L xpwic. We would be pleased 1o do 1+

SENATOR BINGAMAN. All nght. Thank you ' vy much,

[The following survey was sub- -quently sup;lied lor the record. |
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INTRODUCTION

This report summarizes the results of the 1991 Study of School Uses of Television and Video.
nismdyisdnﬂ&dmsmofmdmdwandmmdmeﬁﬁmas
amﬂngmhM'smmhymmﬁmmmbm
Broadcasting (CPB).

The first School TV Utilization Study, cosponsored with the National Center for Educational
Staristics, was conducted during the 1976-77 school year. and provided widely-accepted
national data regarding the educarional use of television. It was followed by the 1982-83
Schoal Utilization Study. which tracked the role of instructional television as new
technologics emerged (such as videocassente recorders, or VCRs) and expanded the
information availsble for effective planning. implementation, and cvaluation of policies and
p. ~grams 1o further the effectivencss of instructional technologies and educational
achievement.

The nine years since the completion of the 1982-83 study have seen imporniant changes in
classroom television and the technologics that accompany it. VCRs have become far more
plentiful. giving reachers greater flexibility in presentation and scheduling; the growth of
program delivery sysiems, including videocasseres, sarellite, cable, and broadcast services
have given educators more sources for programming; and newer technologies such as
interactive videodiscs have begun 10 enter the nation’s classrooms.

CPB has sponsored the present study to provide current data that reflect the impact of these
important developments, 1o document almost a decade’s worth of on-going experience in the
use of classroom television by literally hundreds of thousands of educators, and to expand and
update the existing base of information.

This Summary Report provides key measures of the use of instructional television,
availability of equipment and programming, and support and resources devoted 10
instructional television. 1t summarizes teachers’ attitudes toward the use of television in the
classtoom, notes the growth of several new television-based technologies, and suggests what
trends will develop during the next few years.

(Y
Y
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yesources. and ultimately help improve teaching and leaming in our nation’s schools.

A number of national education and broadcssting ryganizations provided imporant support
by endorsing this study. These organizations incluge: American Associstion of School
AMMMWWTNMAWMW
Communications and Technology, Council of Chief State School Officers, Mational
Association of Elementary School Principals, National Association of Secondary School
Principals, National Education Association, National PTA, and Public Broadcasting Service.

Inaddiﬁommismmﬂmmmmﬁmmdmofﬂnmommofm
mmmmmmmwwmmmmm.mmmmm
1o respond 10 lengthy questionnaires. Without their generous assistance and cooperation, the
suceess of this study would not have been possible.

METHODOLOGY

In carly 1991, over 6,000 educators throughout the United States completed detailed
questionnaires regandirg the availability, use, and support of school relevision. Their
responses are the basis for the 1991 Study of School Uses of Television and Video, 8
comprehensive national study sponsored by CPB.

The design of the 1991 Study of School Uses of Television and Video called for a national
random sample of classroom teachers, school principals, and district superintendents. The
sampling procedure was Jesigned to ensure 10 the exient possible that every public school
teacher in the nation had an equal chance of being selected for participation. i:' the study

The sampling technique involved 1) the selection of school districts with the probabihity

proportional fo size, using number of eachers as the measure of size; 2) the selection of a
sampie of schools within selected dismicts, to reach the desired number of elementary. junior

11b
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schools; and 3) the selection of a sample of two teachers in each selected school. The final
aumber of selected participants was:

716 school superintendents
2,032 school principals
4,112 school teachers

The survey was conducted by mail questionnaire, with separate questionnaires deveioped for
superintendents, principals, and teachers. Data were collected during the period from
February through June 1991, and the mailing procedure included up to three questionnaine
mailings, two follow-up mailings, and ielephone follow-up. Final participation rates were:

87 percent of superintendents
90 percent of principals
75 percent of tcachers

Questionnaires were all returned to & single, central location, with bar-coded identification
numbers used to record receipt through an automated survey control system. Keying of the
data from the questionnaires was controlled by data entry programs designed for cach of the
three questionnaires; all keyed data were 100 percent key verified.

A sampling weight was assigned to each member in the original sample to account for
unequal selection probabilities; these weights were adjusted further for nonresponse in an
anempt 10 reduce, to the extent possible. potential bias resulting from such nonrespanse.
These adjusted weights then were used for estimating resulis for the total population of
superintendents, principals, and teachers in the nanon.

Despite efforts to reduce error to the exient possible, the estimates in this study are subject 10
both sampling and nonsampling error. Ervor for survey responses is no greater than 1wo
percent; in many cases, the error is less than five-tenths of one percent. Fo- several more
derailed cross-tabulanon or sub-population analyses, the standaund error may be higher. The
cases are noted 1n this report
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SURVEY RESULTS

The results of the Study on School Uses of Television and Video are best presented in the
tables and graphic presentations of this Summary Report. The following text highlights
partizular dimensions of these tables and charts, and where appropriate, provides additional
explanation and trend dama for particular findings.

TELEVISION AND VIDEO EQUIPMENT IN SCHOOQLS

The study cullected information on the number of television sets and videocassette recorders
{VCR) available a1 a school, as reported by the school principal. Figures 1-2, 3-4, and 5-6
present these data in per classroom, per teacher, and per 100 student ratios.

The results indicate that relatively few schools, approximately 5 percent of all schools, repon
having a TV set for every classroom or for every wacher (Figures 1-2 and 3-4). The median
ratios for TV sets .s roughly one TV set for every four classrooms, and one TV set for every
four teachers. The median per student ratio is roughly 2 TV sets for every 100 students.

There are fewer VCRs in schools than there are TV sets, and this is reflected in lower ratios
for VCRs (Figures 1-2, 3-4, 5-6). Approximately 1 percent of schools report having a VCR
for every classroom or for every teacher.

Equipment is made available in a number cf different ways for use by teachers (Table 7).
Most schools, 78.4 percent, have some TV sets that can be rotated among classrooms on
request. Many schools also have equipment that is kept in one Jocation for use, either in
specific classrooms or in a media center or library.

A mange of other equipment and video resources arc reported as available at schools {Table 8).
Most schools, 82.9 percent, report having at least one video camera, and most schools, 78.2
percent, maintain a videocassetie library, Newer technologies, such as videodisc players and
interacsive video sysiems, are available in only a hmited number of schools, retleching theur
moe recent development and introduction into schools.
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SOURCES OF PROGRAMMING

Each of the respondent groups (superintendents, orincipals, and teachers) were asked how
instructional television andfor video are available. The responses from each group reflects
generally on which delivery systems are most widely available (Table 9).

The responses from each group with regard 10 broadcast, both public televasion and
commercial, are somewhat difficult to explain, Actual signal availability of public and
commercial broadcasters is much higher, on the order of 95 percent or higher. In addition,
mhusrcpmmatumpmmmtheyusedindammdudcmnygmuﬂ broadcast
programs that are made available by broadcast si/mal to over 90 percen: of schools. It is
therefore difficult to make any conclusions from the responses regarding availability from
broadcast.

Responses regarding availability of instructional television and video from cable arc mon:
consistent, at least among superintendents and principals. Teachers may be less likely 10
know if cable delivers programming o their school. A clearer picture of availability of
specific pro zram services over cable or satellile systems is described in Table 10. Principals
report thas /1.9 percent of schools have some access 1o cable or satellite programming.

Listed are the total school coverage of the various cable and satellite programming services 10
schools. 1t should be noted that the broadcast network figures (i.e. for ABC-TV, CBS-TV,
PBS) reflect availability only through cable systems, and do not include availability by
tesrestrial broadceast signal.

Availability of programming by videocasseite 1s the largest category and 15 consisient amoOng
all three groups, with 89.1 percent of all schools reporting availability by videocassetie.

Satellite delivery of instructional programming 1s available in 17.3 percent of all schools.
Many districts, 49.5 percent, report having satellite systems, but for most districts, such

availability is limited 1o only a portion of the schoo! buildings within the district.

Availability by videodisc is reported 1n 13.6 percent of schools, and availability by
instructional television fixed service (ITFS) is reported in 13.5 percent of all schools.
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Sources of instructional programming on videocasserte is reported by teachers in Table 1.
Many teachers report using videocassente libranes maintained within their school (69.5
percent’, by their school district (50.5 percent), or by a state or regional agency. Teachers
also report a significant amount of use of other sources, including commercial video stores
and public libraries, as well as recording at hon;= or borrowing from unother teacher or
friend.

When teachers were asked about how they record programs off-ais {Table 12), the jeading
method was recording by the teacher, either at home {65.2 percent) or at school ( 16.2
percent). Forty-seven point five percent of 1eachers use other school personnel to do the
oft-air recording.

Leading categones of original programming produced by schools for schoo! use sncluded
videotapes made in school for student and teacher feedback of performance. videotaping
sports and extracurricular activities, and video productions for instructional use {Table 13).

The survey exanuned for the first ime the catcgory of use of "live elevised instruction,”
which was defined as instructional 1elevision and video invelving distance leaming,
teleconferencing and/or “camera 10 the classroom.” It included interactive services with
hookup through satellite, micro-wave, or fiber optic and phone lines. As reported in Tables
14A and 14B, 21.3 percent of district report that they had some use in this category. with the
vast majority of the services delivered by satellite with some interacnvity. Whilc only 8.9
percent of teachers responded that they had ever used live televised instruction, typical users
may include teaching aides which were not surveyed. Theretore, this count may not reflect
the full level of use.

RESOURCES AND SUPPORT FOR INSTRUCTIONAL TELEVISION AND VIDEO
Most schools and many districts have some personnel providing suppon for instructional
television and video (Table 15). In schools, almost all of these people share other
responsibilities in addition to coordinating instructional television and video (Table 16). with
most shanng library and other media functions.

12
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The services provided by these personnel are wide-ranging (Table 17) and include
distributing teachers guides, providing assistance with equipment, calling attention 1o special
programs, and recording programs.

Perceptions of the level of encouragement for use of instructionsl relevision were surveyed
(Table 18), Mos principals report that their superintendents "strongly encouraged™ (15.9
percent) or "encouraged” use (62.8 percent). Only 1.1 percent of principals report that they
felt their superintendents discouraged use.

Roughly half of teachers felt their principals encouraged use, with 47.1 percent reporting that
their principals neither encournged nor discouraged use. Only 2.4 percent of teachers report
that principals discouraged use.

Financial support for instructional television and video has remained steady. or has increased
in the last three years (Table 19) at both the district and schoc' levels. For most schools and
districts, this level of suppart is expected 10 remain constant in the next year. The study
shows that 31.1 percent of districts and 22.2 percent of schools report that they €4pected
suppert 1o increase in the 1991-92 schoo! year, while 13.0 percent of districts and 18.6
percent of schools expected support to decline.

Levels of financial support for all media and instructional television and video are reported
for districts (Figure 20A), and for schools (Figure 20B). For most school districis, overali
expenditures on all media are less than $25,000, and are $5000 or less for instructional
television and video only. For most schools, the average expenditures on all media are $5000
or less, and for instructional television and video are $1000 or less.

Sources of funds for instructional television and video equipment include federal grants, state
grants, district funds, PTA and community groups, and corporate sponsors (Table 21). The
leading source of funds is district revenues (62.4 percent of funds at the district level, and
$6.8 percent of funds at the school level). It should be noted that the data in this table were
particularly difficult to collect, and thus the standard emor for these figures is higher than for
other tables.
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instructional television and video over the next three years (Table 22). Most plan to increase
their number of welevision sets and VCRs. Most plan 1o expand their videocassene libraries.
Many express interest in adding amuiweqnipmninmﬁwvmmabiﬁty.pmﬁm
equipment, and fiber optic link systems.

Mmyschodsmpm&uin-mieemininghavaﬂablcmwx%msmmcmofmﬁcnal
television and video (Table 23). Most districts and teachers report that television and/or
video also is used to deliver in-service taining on other topics (Table 24).

But relatively few teachers (25.0 percent) report that they have ever had any tmaining in
instructional relevision and video, and fewer (11.3 percent) report they have received training
in the last three years (Table 25).

AVAILABILITY AND USE OF INSTRUCTIONAL TELEVISION AND VIDEO
Todsy, there is virtually universal access 1o television and/or video for instructional use
(Table 26), with 97.1 percent of teachers reporting some access. This reflects a significant
increase since the 1982-83 survey, when only 70 percent of teachers reported acoess.

Teachers repor using a variety of arrangements for viewing instruct.onal selevision and video
(Table 27). The leading uses include viewing by the entire class and viewing 8 program with
another class. Viewing by small groups or by individual students is used considerably less.

In the last year, 79.4 percent of 1eachers report that they used instructional television and
video (Table 28). This reflects a considerable increase since the 1982-83 study, when only 54

percent of teachers reported use in the last year.

The leading subjects in which seachers used instructional television and video include science,
-eading, social sciences, history, English, health/numntion, and math (Table 29). The ranking
of subjects has not changed appreciably since 1982-83, and in pan reflects the number of
teachers that teach these vanious subjects.

—y
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percent of teachers repont such use (Table 30).

mmmmakadmmummmmmmmmmm
humhndnbmmhcmmh&inuund(hblcﬂ).

mmyp&ummmmmm:mmmgmmm
television and video (Table 32-33). Many teachers cited some problems with finding out
abmnmminnlvmhvhsmmwﬁhbkwbmme&d.mdsampﬁngm
Mnsth:qualitymdnpwnpﬁmﬁmmbefmd\ekm. Fewer cited problems
with haﬁngeqnimtavﬁlablcwhmneedadmdhavingeqnipmtingmdmdiﬁm

When asked about what student outcomes teachers had personally seen in their classes (Tabie
M),mmmmmobsuﬁngmmmmmlmkvisimmﬂvidwmmw
inmmmmmmumwmmmmwmmdmmmwd
in programming. Mmymmmommgmmmmmmm:
motivation increases, and that students follow up ideas mentioned in the programming. Very
fcwteadmmpmobwvinsminucascindisciplincpmbl:msmadeclineinmcnﬁonspm
of students as a result of use.

The survey asked about teacher perceptions of instructional television and video (Table 35).
Most teachers agree that instructional television and video helps teachers teach more
effectively, enables teachers to be more creative in instruction, and can have a positive impaci
on the quality of American education.

When teachers use instructional television and video in class. 8 considerable amount of ime
is spent discussing the subject of a program both before and after a program is shown (Table
36). The median amount of time for discussion is about 10 minutes before the program is
shown, and about 15 minutes after the program is shown.

Teachers guides are made available both to schools and districts, as well as directly to
weachers (Table 37A). Of weachers surveyed, 34.4 percent report that they do not have teacher
guide available. When asked about whether they usc teschers guides, most teachers
responded that they use themn some of the time or most of the time (Table 37B).
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Tewmsmﬂmﬂwyﬂmmavmiuyofmhachmmacﬁviﬁcsinconjuncﬁm with
instructional selevision and video (Table 38). Leading activities include classroom
discussion, Jectures and presentations, written assignments, znd examinations and quizzes.

Teachers were asked abcut the effectiveness of instructional television and video with various
stodent characteristic groups (Table 39). While many teachers reported no experience with
some of the groups, teachers reported that instructional television and video was effective
with gifted and talented students, with learning disabled and other mild handicapped students,
and with economically disadvantaged students.

PERSONAL USE OF TELEVISION AND VIDEO BY TEACHERS

Finally, teachers were surveyed about their media use at home. Virwally all teachers (99.8
percent) report having a television set at home (Table 40), almost all report having a VCR
{93.2 percent), and 25.1 percent report having a video camera.

Teachers report that they use their home media equipment for both personal and schooi uses
(Table 41). On average, reachers used their VCR to record for personal use 4.0 times a
month, and for school use 1.4 times a month. Teachers report that they also used their video
camera for personal use 3.3 times a month, and for school purposes 1.1 times a month.
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Figure 3-4
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Table 7

Location of Television Sets in Schools, as Reported by Principals

Percent of
Location of Equipment Principals
Kept and used in specific classrooms, except
for maintenance and repar 46.8
Kep? and used in the media center or library 64.6
Romwted among classrooms on request 78.4
Kept and used in large rooms of auditorium 118
Other 08

Source. Principal Questionnaire item 13

Note:  Muliple responses by principals were possible.
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Table 8

AvMiuchﬂmlnmucﬁMTc&mmequnm

and Materialg in Schools, as Reporved by Principals

Percent of
Available Equipmeny/Materiais Principals
Video camens B29
TV studio in school 79
Videocassette library in school 78.2
Videocassette library mamtamed by district 542
Videocassette library maintained by state or region 5.0
Videodisc player 19.5
Interactive video system 72
None of the sbove 20

Source: Principal Questionnaire item 14

Note:  Multiple responses by principals were possible.
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Tadle §

Sources of Inytuctional Televishon and Video, s Reported by
Superinteadents, Principals, and Toachers

Parcem of Foreamt of Percent of

Somye of [TV Superiotandents Frincipais Taachers
Direcs sff-alr troadcan from

public seisvizion 64.2 866 493
Direct off-alr troadcast

from commercial television .8 528 na
Cadie or fides system 64.1 645 40.4
Videocassetie 84.1 89.1 LA
Setellits systam ®.S 173 128
Videodix 89 136 79
Imstructional selevision fixed

smvice 189 135 73
Usknown 02 03 53
Source: meawwm 11, Tescher Questionnaire

m 9

Wow:  Multipls responses by sample members were possible.
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Table 10
School Access to Cable and Satellite Channeis, as Reporsed by Principals

Percent of
CablesSaseiiite Chanpel Principals
No socess to cable or sateilis channel 8.1
ABC-TV (ABC) 66.3
A and Eotertainment (AAE) 23
American Movie Classics (AMCO) 13.4
Black Emarminment Television (BET) 10.6
Bravo (BRY) 26
CBS-TV (CBS) 5.0
Channel 1/Whinle 13.2
Cinemax (MAX) 49
Consumer News and Business Channel {CNBC) 98
Cabie News Network (CNN) 519
CNN Hesdlioe News 42.3
C-SPAN (CIPAN) 302
Dissey Channel (DIS) 71
Discovary Chanoel (TDC) us
ESPN ESMN) 4.5
Family Channel (FAM) ne
Fox Broadeastig (FOX) 333
Galavision (GALA) 1.8
Home Bax Office (HBO) 55
Lifetkwe (LIFE) 26,4
Mind Exmasios University (MEU) kX
NBC-TV (NBC) 060.7
Nickelodeoa (NICK) 3.0
Pubic Brosdeasting (PBS) 60.8
Showime (SHOW) 56
TS (TBS) 21
The Learning Channel (TLO) 16.0
The Movis Channe! (TMO) 42
Tumer Network Talevision (TNT) 333
The Weaather Chanasl (TWC) 370
Usivisioo (UND) 25
USA Network (USA) 297
Insernal school district channels 9.0
Other 86

Sowrce: Principal Questiotnsire fterns 18 and 19
Note:  Multipie responses by principals were possible.
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Tabis 11
Sources for Instructionsl Programmeing on Videocassene,
= Reported by Teachem

Paven of
Source of Programming on Videocsssette Teschers
No access to VCR .4
Mmmmwm
WMMGMM
aguxcy 3.8
wmmmwm
district 50.8
Requested from coliection maintatned by library,
deparuwent, or other office to school 653
Pixchand from cammercial vendor by school or
diswrict 313
Ressad for ves from video store 413
Recanded a3 home/from collection mainisined bome 576
Checkad-out fiom pebiic lidrary 303

Borrpwed from soothes teacher or friend

Oher

553
7

Somrce: Teacher Questionnaire itemy 11 and 12
Note: mmmmmm
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Table 12
Means by Which Teachers Record Instructiona] Programming,
&3 Reporwed by Teachers
Percent of

Method of Reconding Progamming Teachers
No access 10 VCR 8.7
Recond it at home 682
Record it st schood 162
Regims: recording be done by otber school persoane! 47.5
Never wanted 1o recond “off-air” 15

Source: Teacher Questionnaire item 13

Note:  Multiple responses by teachers were possible.

. 137




129

Tabdls 13
Reasons for Producing Origisal Telsvision or Video Programs for
School Use. as Reportad by Principals
Percent of
Rexson for Original Progmmming Principals
Instroctional use 45.1
Administrative use 26
In-setvice training 48
Production experience for smdents 0.0
Teachar feeddack of own performance a7
Studess feadback of own performance 63.1
activities

Sporte/Extraceculsr
School doss Nt produce origioal programming

Source: Principsl Questiconatre ftem 17
Note:  Maitiple responscs by priocipals wese possible.
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Table 14A

Utilization of Live Televised Insruction {e.g., Teloconferences.
Distance Education) in Districts and Claswooms, as Reported by

Snpesintendents and Teachers
Percent of Pescent of
Superintondents Teachers
Use of live televised instmction 213 89

Source:  Superintendent Questionnsire item 14, Teacher Questioanaire ftem 20

Q 13:’
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Tadle 148

Pelivery Systemns and Inseractive Capabilities ftw Distiicss Using
Live Televised Insonceion, 23 Reporied by Superins.adents

Live Telsvised Instruction Domain

Sowve: Superintendant Questionnaire itams 13 and 16
Now:  Multipls responsss by superinteadents ware possible.
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Tabdie 15

Availability of Persons Respomsidle for Coordinasing
Iastructional Television and Video i Districes sed Schools,

s Reporwd by Superinvadents and Priacipsis

Parcent of
Supsrisssadents

FTV Coordimator svaitshis 486

Sowrce: Superintendent Quastionaaive item 30, Principsl Questiconsirs fem 20
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Tabie 16

Other Responsibilities of Insroctional Television and Video
Coordinators i Schools with Such Positions, as Reportad by Priocipals

Percent of
Other Responsidilities Principals
m 1;3
Teaching ns
Lidwary 7568
Osher media 30.7
Oy 9

14z
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Table 17

Sesvices provided by Instraction Television and Video Coordinators in
Districts and Schoois with Such Positions, as Reported by Superintesdents

xnd Principals

Percem of Percent of
Activity of ITV Coordinator Superintepdents Principals
Distribates seachers guldes 814 813
Provites newsietters or other information 92 613
Calls sisenpion to spocial program 81.8 84.5
Provides assistance with sguipment 08 899
Provides mtilization 9.7 55.4
Works with subgroups of students 471 63.0
Reconds for seachers 814 80.6
Repain and maintains equipment 509 544
Maintaine libenries 660 75.0
Selecty ITV progmms for purchese 88.7 62.3
Produces ITV muaterials 174 350
Distrilestes susveys on utilization/needs - 543
Coordinates previous/screeaings - $22
Oider 23 1.9

Source:  Superinrendsem Questionnaire item 33, Frincipal Questionnsire item 23

Note: Maultiple responses by superintendents were possible. The two questions pot asked of
supesintendents are represented with dasbes.
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Tabim 18

Encouragement of Insguctional Telavision in Districts and Schools,

23 Reparted by Principals and Teschers

Fevceat of Pescant of
Level of Encoursgement Principals Teachers
Siongly eocourage use 159 64
Encourzge uae but leave t0
discretion of individual teacher 628 44.1
Neither encourage nor discourage use 202 47.1
Discoursge sss dut ieave 0 discresion
of individusl teacher 1.0 20
Strongly discourage use 0.1 04

Sowve: Principal Questionnaire item 24, Teaches Questionnsire jtem 39
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Tabis 19
Changes in Financial Soppor for fnstnuctional Telsvision snd Video,
29 Reported by Superioendents and Principals
Percent of Percens of

Period of Chiange Superintendents Priscipals
Previogs Thive Yours
Support bas incressed 415 410
Sopport has remained abous the same 423 2.7
Suppon hss decressed s 106
Don’t know 47 3¢
Next School Year (1991-1992)
Sepport will incresse 31 22
Support will remxin about the same 43.1 489
Support will decresse 13.0 186
Deoo’t know 108 123

Source:  Superintendent Questionnaire ifems 22 and 23, Principsl Questionnaire items 32 and 13
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Figure 20A

School Year 1990-91 Expenditures for All Instructional Media
and for ITV Only, in Districts, as Reposted by Superintendents

Percrot of Superintendents
6.7
252
195 T
15.4 168 137
12 -1 n 6 :
) 5,001 10,000 25.001 50.001 > 100,000
- 5,000 - 10,000 - 25,000 - 50,000 - 100,000
Expenditares in Dollars

L] Al Media B v Only

Somce: Priacipsl Questionmeis ilcaw 21A md 215

117
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Figure 208
School Year 1990-91 Expenditures for All Instructional Media
and for ITV Only, in Schools, as Reported by Principals

Pescent of Principals

64.1

17.3 16.1

0-1,000 1,001 - 2,500

229
15.9

2,501-5,000 5,001 - 10,000

Expenditures in Dollars

[ JAuMedia NN 1TV Only

Sousce: Priscipel Nosstioneaire itexe 21A snd 218

189

2.7

> 10,000

8¢l
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Tiidis 21

Totsl and Puercent Expeaditures Nationwids for ITV Equipsnant for Diswricts
and Schools in School Year 1950-91 by Punding Source,

a3 Reporied by Superimsndants and Principals
Risict School

Doliare Parcent of Dolisrs Percant of
Sowrce of Funs Naiogally ITV Dollars Naticoally [TV Doliens
Fedurs) gramts funde 10513933 72 10,414,687 10.4
Sun g Hnd 1230984 16 20,867,100 208
Other Qatrics sovesuee 9339282 624 57.058,06% L ]
PTA or other cOMERmILY gIOUp 4413529 30 5,007.45 X ]
Corporase Sponsors 4,050,534 27 1,601,206 1.6
O 4693408 kR 4531080 48
TOTAL 149,506,388 1000 100377 566 100.0

Somrce: wwmz:,m,wwmsnm

Now: Estimews sre dased oo valid responsss from 399 districts (64.3% of sampie) and 920 schools
(30.3% of sampie). Thus, the doilary aliotsed nationally so ITV represest ggly those diswrices.
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Table 22

: Districts Planning to Increase of Expand insswctiosal Telovision and Video
Equipment or Programming Over the Naxt Tiwes Years, as Reported by Superintendents

Ares of Incresse

Iacresse the smmber of TV set
AcQuire/lacreass vidsocasserse equipment
Swst videocametts lidsury

Expend videocassies library
Acquire/lacresan videodise equipment
Siart vidandisc tidrary

Expand videodisc iiheary
Acquirefincresse satellise equinmen:
Add conmection 10 Cadis TV synems
Add lnteractive video capability
Acquisefiacrease production squipmens

Dewvaiop » floar optic lisk systes
Acquirg/iacreass large screes projection equipment

3Ly

Sowrces  Superistendent Questicsyssicy isem 13
Nose: Multipio respomers by supecimamndents wite possidble.

= 3
g
[T
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Tadle 23

Percentage of Diswicts i Which In-Service Training on the Use of Insructional
Television and Video is Availble for Teachers, as Reported by Principsis

Pocet of

Source:  Principal Questiongaire iterp 28

pend
N
N
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Table 24

Disricyy Using Telavision and/or Video to Deliver In-Service Training
or Deveiopment, a3 Reporwd by Superitendents and Trachers

Percens of Parcass of
Supesinsandents Teachen
District uses ssievirion/video for
taising/dsvelopmens: 3 673

Sourve: Soperintendent Questionnaire itam 29, Teacher Quagtionnaire item 38

150
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Tabie 28
Extent of Training in the Instructional Uses of Televigion
and Video, a3 Reponiad by Teachers
Percent of
Feriod Teachers
Ever received maining in [TV 250
Received training in TV withio lsss 3 yean 113

Sowve: Teacher Questivgnaire iremn 34 apd 36

Note: mm»mmwwm.
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Table 26
Avzilability of Television and/or Video for Instractional Prrposes,
as Reported by Teachers
Pescent of
Teschers
Television/Video availsbie 97.1

Source: Teacher Questionnaire item 6
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Tadle 27

muvwwrmuvm
28 Reporred by Teachess

Percent of
Asrengement for Viewing Teachess
Class views progrem with another class or classes 4.1
Entire class views program withou other class or classes 927
Small growp from the class view program 17
Individus) students are assigned t0 view prOgIams 56
Assigned viewing before/afies school 53
Encourage viewing before/after school 16.3

Source:  Teacher Questionnaire jtem 7

Note: Multipls sesponses by teachers were possible. Ansiyses resicted to leachen with access o
ITV.
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Tabie 28

Use of Instructional Television sad/or Video During the 1990-91 School
Yens, s reportad dy Teachess

Used ITV ™4

Somrce:  Teacher Questionnsire item 16

posd
o |
~1
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Table 29

Subjects in Which Teschers Used Instmerional Television and/or
Video during the 1990-1991 School Year, as Reported by Teachers

fereent of
Sobstastive Asca Teachers

1
@

CareesfVocationsl education 83
Computer scieace 2.5
Eoglish 7.8
English as second language 1.5
Foreign 29
Guidance 89
HeslilyNutrition 269
History 2.1
Home econotnics 1.7
Industrial education 26
Litwsry/laformation/Research skills 6.4
Math 19.5
Mauzic 106
Physical education 49
Resding 420
Science 443
Social sciences 396
Special educstion kB
Other 40

Note:  Multiple responscs by teachers were possibie. Anslyris restrictod to teachers with access 1o
and using ITV o SY 1990-91.

Seuendh
1
/J«'..
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Tadle 30
Classroom Use of Iostructions Television andior Video Withio the Last
Mooth, as Reporied by Teschers
Percent of
Teachers
Used ITV within last month 24

Source: Tescher Questionnaire item 23
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Tadle 31

Trends in Teschers’ Uses of Instracrional Telovisios and/or Vidoo Over the
Past Three Years, as Reported by Teachers

Percem of
Tread in Use Teachecs
A ot sore 81
A litthe more 238
About the ssme 474
A little less 123
A ot lsss ¥

Sowrce:  Teacher Questionngise itam 32
Notw:  Asalysie restricsed 10 teschers with access to [TV,

160
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Table 32-33

Difficuitios Using nswrectional Television st Video Rasuiting from
Bouipment aod Programming. a8 Rapossed by Teachers

=

Dot of Teachers Indicacion

Ohm Sometinees Seldom Naver
Ay of Diffioniry Difficah Difticu DiffSiceh Diffioak
Fiading o show programs o
advaace 162 403 m1 153
Hsving programe svailsble whan
needed 00 09 FeB) 120
Quality of programs in sebject
e 153 s 324 128
Having squipmecs availabie when
needed o6 74 352 re
Having squipmeent i good
candision 49 158 99 kLK |
Suwctems/leagth of programs
svaiiable 11 e »e 187
Obtuining tthes dasied 14.7 4459 90 110
SangSing/sysatiog Quality =d
appeoptamases of progrems
budies we ns s 268 134

Soarce:  ‘Tancher Questioansiss ieme 17A-17TH
Now: Analysis wewiced 10 srachers wilh access 1 and ssing [TV io SY 1990-91.

Q I(;l
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Table 34

Sradent Ouicomes Atribeeed 10 Instrucdonal Teirvisico and

Video. 1 Repord by Teaciers

Percess of
Sradest Outcome Teschen
Staderss Jears mom wheo [TV umd LI
Stedents comprehend and discom comsent/idess
posssond in ITV 0.6
Discipline probires increase afier viewing iy
Stxieoty 59 oew vocabalsry incleded to ITV 361
Stadents follow wp ideas mectionad in ITV 442
Enhusiasm abowt school work 10 general
increases afier viswing 393
Stwdect acwstion spane decline afwey
viewieg ITV 76
Libwary mee incresses ot [TV 17
Seudenty watch seow aducaticoat TV at heme 186
ITV e prafesyed by stwdests over othes
clswroom media 406
ITV goaerases Dew ieseet i the fopics T2 4
ITV tocesesss student motvwatico o leam 453

Source:  ‘Teaches Questionnsire ieem 31
Nose: meynnhnmpﬁ& Ansiysts restricwdt o teachens with accems to fTV.

162
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Tadle 33
Patsonal Perceprions aboas Instructions) Television and Video, as Reporsed by Teachers

Pereent of Teachery Reporting

Strengly Swongly No
Ases of Peroaption Apwm  Apve Disagree Dissgres  Opimion
TV md video belp seachers wach mare
sfitctively 213 1.9 89 14 94
} want more training t» [TV 133 43.4 188 s0 216
Programming svailadle 10 me is quite good 8.3 499 26 7.4 136
1 do oo feed comfortable working wath ITV 28 1.8 Me 20 1.7
TTV eosbles seacheys 1o be moen creative D
their imErwCtion 15.0 0.9 78 14 100
ITV hmis iostrctional time with uderey 6 4.1 M1 133 9
Many seachers use ITV just to ges 2 bevak
from waching 92 82 e 1332 1089
ITV can beve a positive impact oo the
quality of Americas education p: L] 6.8 23 os L% )

Sowrce: Teachey Quessicanesrs e 33
Now:  Amalysis restriosed to weachers with access to ITV.

ERIC 16y




Figure 36
Time Spent Discussing or Otherwise Preparing for and
Following Up on Lessons Using ITV, as Reported by Teachers

35

20
200 — 18.3 187

15.1
15 127

10

0-5 6-10 11-20 20-30 >30
Time in Minutes

"] Preparing BB Foliowing Up

1t‘ J‘ Sowce: Teacher Questionoaire itess 23 20d 26
) !

16

391
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Table 37A

Access 1o Teachers' Owirles for Istructional Telsvision
andfor Video, aa Reporsd by Tuschers

Access t0 Tenchry® Goaides

Guides providad to district/ichonl and

Quides provided directly $o teacher
QCuiies oot svailable

Somrce:  Tescher Questioamsire imm 26

Note: Multple responses by teachmrs were possibie. Analysis restricend 20 teachers with scesms 1o and msing

TV i SY 1990-91.

164
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Table 378

Use of Suggessions from Teachers' Guides in Prepaning
for or Following Up oo Prograna, a8 Repornd by Teachers

Peroren of
Frequency of Use Teachess
Alwzys e 44
Use momt of the sime 2680
Use some of the time 9.7
SeMdom use 140
Never use : 59

Sowrce:  Teacher Questioonsire items 26 and 27

Nose: mwunﬁnmmwmunuu'mmmmusnm
91,

167
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Tabla 33
Clamsroom Activities Used is Cogjanction with Instractional Television
and Video, 29 Reportad by Teachers

Percens of
Clasoom Activity Tuachers
Classoom jectuess and prvpaneasions 829
Clamroom discassions 836
Exsminations and quiztes 381
Weigen assignmeats s13
Homervork assigrmments 9
Cuwent speshery and Gassonstrations 233
Teld vipe 207
Laborwory assignmenty/Field work 147
Bars credis 183
Don't relaw cimwoom assignmensy o ITV 33

Somros:  Teecher Quasticansim iwew 28 axd 19

Near: Muitipls respomsss by sactrs wew pomible. Analysis restricted 10 sachan with sccess 1o and ssiog
ITV in SY 1990-91.
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Tabie 39
Effectivenres of Ingtrsctionnl Television and Video
with Stodant Charscaenistic Groops
Pervepe of Teachery Indicatng
No Experience/ Somewht Vary
Stodent Characeristic Unknown Upefiective Effective Elective
Typical or "svamge™ 94 07 59.1 308
Lesruing dissblad/othes
mild handicapped 9.8 13 08 1.6
Modera/severe baodicapped 721 30 142 10.7
Gifed and talcowd 168 1.5 323 na
Economically disadvantaged 2.6 2.1 437 s
Limicnd Englich proficient 9.8 k] 24 146

Source; Teacher Questionnaste item 40
Note:  Amalyxis restricted fo teachers with access to ITV.

165
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Table 40
Availability of Telovizico snd Video Equipment & Home,
a8 Repored by Teachess

Pevcent of
Squipment Availability Tonchers
Television set 98
Videocassett rocorder 92
Video Camera 251

Source:  Teacher Questionnsire iteny 41, 43, and 43

ond
-1
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Table 41

umdvmammwmuwhm
or Schoo! Use Withio the Last Mooth, as Reporssd by Teachers i

Bquipavest Type Personal Use School Use

Video camern 3) 1.1

Source:  Teacher Quastionnaire hems 44 and 46
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w Study of the School Uses of Television and Video

CORPORATION
FOR PUBLIC
BROADCASTING
Fooneary 4, 1991
Dasr Supsvirtendant:
Endorsed by
Amenicss Assocasr of hlmm—manhnmnmm
Schael Admenmscssom COnEtNg 10 SXEMing ihe Svaiabiity, use, Snd SUpROn of instctonal
ANSAl telgvision Snd video in Amencan schools, The entiosed UESHONNEIY 8
Amercan Rfrsmn of Racher mbmmmmmmmm Plasse
wrmn e queKionnaie and TERuM & 10 us in T SN0INSET POSIAQE-
PRSP — Paid STVRIONS 88 SOON A3 posTiie,
c b dogy
ALICTY Mhﬂnﬂ:mmﬂmmm
Coumerl ol Choet fusnoe Curricuim ofterings Svaiable 1o classrooms d the AAne
Saave Schacl Oty Sinne we are FEQUSSHNG IRaTEKON from only & SXTRE DrOpOTion of the
OCSO At school MsiICtS, YOUr TESPONSS 10 This QUESHONNII I8 SXMely
Llememaary School Privcgoals & viieo. The S0ouracy ot pur findings capends on 8 high rate of
ENASSP responss from a8l school districts.
mmn;q— mwmﬂhmmmwm
INASSR questionnaires will be hekt In strictes! confidance.
s ...J.’?‘"";:-"m plei mm“m"m“
no 1 or o Bt . you for
Pubtac Bendcsmt g derves yOUY COOPErRLION I This STRGNATE sfton.
Sincensty,
T L
Thomas R Curtin, PhD.
Project Dirscior
= .

fessanch Thangh mmxom PO Men 11196 Research Thangie Fash. NC 377001194
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DEFINITIONS

Throughout fhis QuESTIonNairs Several 18TMS 78 uSed repastediy. For consisiency in imempraaton and
mmWWMmmmwmm.

Cable Television: mmmumm.mmmmmmm&nnm
m»mwmw'mmm. Connection to cabie Sys-
mnmmummmmwmwusmmnmmm-
tiong! use #t school.

nstructions Telavision: mnmmummwwwmm
PUIPOSES. This PrOQramMIng Can incude videotzpes of MOVIes of PIOGTAMS commencialy:
wmmwawmﬂ;umnmmw
programs avatsbie Dy broadcasi of viceotaps.

instructions) Telavision Fixed Service (ITFS): Closed-cirtuil Iglavision netwoms run by educational
mstdutons under Federal Commumcations COmmisson hoansas. The broaccasts are m 3 special
mwmuwummwmadmwamwfm.
Recepiion requires SPeCcial equpmeont.

interactive Video: mewuwm(mnymmuum-wmmwmm
smmmﬂmmm.h%mmwrwwummmwww
18 SOQUENCE, 5128 2nd Shape of The program.

Live Televisad Tesching: Instructional television and video irvolving distance leammng, teleconisrencing.
anaior Tameramthe Cassroom.” 1115 oiten misractive with hookup trough salellde, mer-wave, oriber opic
and phone lnos.
wmm:wmmmmmmmmam .
MWWMMMHWMMMMI@.HUML 1/2-inch
13pes (BETA and VHS formats), anct 5mm 1apes.

videodisc Player: Any gevice that umammmmm-mz-m
mmnmumdwmwmm;m.mwsumm.

STATEMENT OF CONFIDENTIALITY

mmummmmmtmmmmmmmwmam
casting. lnmmmmnamdww&mmwmcnmmm
ammmmmwmmwums‘mmwmwnm
18ievision And video 1of Insiuchional puTposed.
mmmmmnmmmmwmw. A information wiich would
mmwmunwwwummmm.mmmmw
wrmmhwvmmdmw,mwmmucucbsecmmbmmmmmr
any purposes.
Wmmwammmlamyummmmmmwummmz

Dr. Thomas R. Curtin

Rasearch Triangle Insituls

P.O. Box 12194-2154

Resaarch Triangle Park, NC 27709

3003248571

175
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SECTION A: GENERAL INFORMATION

Pisase supply the information in this section using school yagr 19901991 figures. This informa-
fion wiXl De uysed for OLT TRCOTTRSSING SN (318 ANRIySIS puiposes ontly and will rot be disind-
uted or Appesr in ANy reporns.

1. What is your title?

2. Circie ALL gracies which are tsught in your district. (Fungradexd, cimis e neares! (race eqsvaionts.)
PRk X 1 2 3 4 S 8 7 8 9% W 11 1w

8 MmmwAmMWMhmMNNMM1 19807
(Ha¥-cay mursery SChoo! of kindarpasten atterniance should be counted as hall-ime for detsminng
ADA. Pirase rourdd your Count 1o the nesvest wholks numbes.}

ADA

4. What will be the 10taf current (1990-1991 Schoo! Yasr) opersting sxpenditures for your gistrict,
xchxiing caphisl outtey? {inchul SITERSIENON, NSILCYON, ATSNCENCE &1 healh services,
operation and maintensnce of physics! piant, and fixed chapes. Exclude capltel expencdures and detyt
sernce.) Round your estimases to the nesrest galisr.

$ Digtrict operating expansitures

8. Which of the following Sest sescribes 1he area served by this school district?

{Circie only one)
1. Uban srea (Poputation of 100,000 or more)
2. Ushan sma (Poputation of less than 100,000)
3. Suburdsn aea
4. Small own
5. Rural area
8. Other {Piasse specly)

SECTION B: INSTRUCTIONAL TELEVISION AND VIDED

8. How mre instructional tslevision and/or video available in schools In your district?
{Cirgis ¥ thal 800y}

1. Diract off-air droadcast {i.e., signsis received as they are aired) from public islsvision

2. Diract off-a broadcasi trom commercial felewvision

3. Cabis or fber sysiem

4. Videocassetis

§. Satalite system

§. Videoise

7. ITFS {insinictiona! Television Fixed Service)

8. Don'tknow
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T. mmmmmu'uuummammmm
which are ownad Dy the dietrics (or staie)?

{W none, pEaSe 6NN 28r0)
TV sats

ummmmmwnmmmanm
mmmnmnnmwuﬂ

(¥ none, PISESE SNNer 20T)
VideoCassete racorias

——————

9. mmmmm-‘mmmmnmnmm
which are owned by the district (or state)?

{¥ none, pReaie enkar Ieeo)

Videodisc playars

——————

"0, Mmmmm-mmmmmm
memmwwmmw

{Circis orm)
1. Yo3
2. No
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12. Doss your Sistrict produce any of 83 ows television of viieo programming?
{Circle ot that apply)

1. No

2. Yas, $0f instrucional use

3. Vs, 0r acminisirative use

4, Yas, for irearvios training

5. Yos, for proguction Sxpenience for shxisnts

§. Yas, 1or taacher feedback 5! own perionmance

7. Yes, jor student feedback of Own pariamMmance

B. Yes, tor sportsextracurriouir activilies

13. Pisase specity iy Column 1 ¥ you heve done rny of the foflowing. I» Column 2, Indicate I you

plan to o any of the tollowing.

{Circle af thal apply i sach cokimn)
1 2

Achieved Dyring Planned for

Past 3 Yaars Next 3 Yesre
2 Incroasetho TuMDEr Ol TV BB . ... .. cccncireinrcncrnecncanann | P 1
b. AcQuinincranse videocassaTie aquepment. . . ... Lol ... 2
C SIMAVIdROCESSOMO RMBIY .. ... .. ..o i e b S 3
0. Expand videoCESSae RNy ... . ... e, ... 4
9. ADQUINNINCraSSe VIJEOCISC SQUIPMBNE . ... ... .. .oiii e 5. 5
1. SIAVIOOOSICEDIRIY . .. ... .c.orvrrnmarrranrecnrainaraeinies 8........... 8
0 Expendvideodec RNBIY .. .....oooinri e k2 7
B AcQuire/increass salelie raceiving antenna snd equipment .. ... ... 8. 8
L ASSconnection O CabIB TV BYROM . ... .. ..cv e i ® 9
L A irteractive video ORPSDEllY ... . ...l 0. 10
X ACRARINCISass ProduCtON aquipment . . .. ...l b 5 S 11
I Developafberoptic Ik SYSIOM . .............c.ooveeeiniaions | SR 2
M. ACQUIN/NKISESS L8700 STIeeN PIJection Squipment . ... ......... ... ) I SR k]

14. Dosy your schoo! district use ny Ive televised INstruction {9.g., ielsconisrences, dISInce
scucaiion programs) 1o ofler 8ingie CIESES OF COUNNeS to Sudents when qualified teachers amn
not readlly avaiiable 10 taach In parson?

{Gircle ore)}

1. Yas
2. No ———= Skip & Quostion 17

15. How s the live telavised instruction Sellversd?
{Cicle 88 Insl apply)

1. Satelile

2. Fiberor cable

3. Temestrizl microwave
4, Unknbwn
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uuunwmuumnnwwnmwnnmnqmmn
(Cicle & that apply)

1. Yas, voice or sound

2. Yss, video

3. Yes, keypaceybosnd
4. Nointeractive capabilly

"mmwmeMMwnmummmumnmmmmﬁmmmnmw&ma
oF similar bocies?

{Circle ore)
1. Yoz
2 N

1lmnwmmmnmumumum*ummMmnwwummwnmmmm
ming or matarials for instructions] tslevision and video?

{Circle are)

1. Yes (Piease attach a pholocopy or description)
{am——-oswbmmma

mwmnuumhamwwm-mmmmmmuwwmmmmmman»
tion anc'or use?

{Circis 8% (at apply in both cokumny)
1. Distnct superintendant 7. Parents -
2. Disirict ITY supsivisor 8. Studans
3. School bosnd members 9. Communiy organizations
4. Buiking principals 10. Loca! islevision station
5. Teachers 1mewmnmmwmnmm
8

:&mmWNMNﬁwmwwl 12. Other (Pisase specty)

Quaity of instructional content

Task and age appropristeness of material
Sultability lor special populations
Dursbitity
Corrslationvintagration with cumicuium

BB AP A LN -
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SECTION C: SUPPORT FOR INSTRUCTIONAL MEDIA

21, What will De 11w tots! current (1990-1991 school ysar) expendilures for ail Instructioru =~ «dia
Mmmmwmmmmmmmmm

¥ PENR, PISESE STIET TEI0. 1 oxact Ligurss 218 MOt SvEiatie, DIRase provice your Dest estimase.)
8 S TYolsiMeca smpanditures {exchaling tsxibooks)

b § Expenciivres aliocated for inSIUCtions] 1slevision and video only

RMMMNWWWWWWMMWM
the pasi three yers?
{Cercie one)
1. Suppon has inCressad
2. Suppon has remamnad about the same
3 Support has decreased
4. Donlknow

nmmmmwmwmnmmmmmmumm
next school year (1991-1992)7 o
{Circle one)
1. Suppor wil incrasse
2. Support will remain about the same
3. Suppont will decresse

4. DonY know

24. Funds for instructionsl tslevision and video tand 10 coma from the foliowing
SOUFDES. PIosen AStiMate for your tistrict what percentage currently (1990-1991
2chool yenr) comes from sach B0sncy.

{¥ NONS. PIDRSE WEEC 2T i (N8 EPPIDDITT 8 SPICES)
a Fasrplgratfundy. . . .... ... e e - %
D OSISQMMAMDE. ... ... ... iieaeee e s 5%
¢ Othar school disinct revenues. .. . ... . e e %
A PTADrOUMY COMMUNRY GIOMD .. ... ..o o rrnnee et
9 COMOTBBOONOIE . ... ... oo o creer o i %%
1. Oxher (plesse ' Decdy) %
D 7o 7 S 100 %

-~ .

p—t
-1
i 4
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28, Funds for instructionsl felevision and vkiso and tend 10 come from the
0wrces, Pleese for your ApPIoXIMately what percentage curently

{1990-1091 achoo! yasr) comes sach agency.
{#mmmmhnmﬁnm

B FROBBIQEMIINGS .. ....ooeeretirenianr e %
D S QIEMBENDE. ... ... ..inrire et ie e %
€ OMer sthool SIEIICt POVENIIS . . .. - .o ivearreermaatonaraccaisaonas %
O PTAOrOMES COMMUNRY ROUD . ... .. vovennarararranrnasasratonsas )
9 COPOMPUONOTE ... ......covvmrvrrarasincesce totornnisanainns %
1. Cxner (pisase specty) %
R [0 1 1" U 100 %

26. Which 61 the fohowing ars considerad in decisions sbowt how 10 aliocate gistrict funds for
instructionsl television snd video in the 1990-1991 school ysar?

{Circie il fhat apoly}
1. Consuitation with instructional staf!

11. Other (Pisase specily)

27. Are -307vice workshops on the usse of Instructional talevision avaliabie 10 the tsaches In your

{Circte one)

1. Yes
2. No - ———p= Skip 10 Quastion 29

28, From which 2Qsncy 0o the PeTsonnel who ususily conduct these workshops come?
{Circle a¥ that apply}
1. Siate depaniment of sduCstion
2. School district
3. School buiking
4, Public talavigion station o network
5. Universily or colege
5. Other (Piease spacily)
7. Dont know

175
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29. Does your sehoo! disifict use teievision and/or video fo dellver In-Service training or develop-
ment on any topic?

{Circle one)
1. Yes
2 N

20. 18 thete S0NE0ND in your district who hes district-wide responsibility for instructional telsvision
anct wicao?

{Circia one)
1. Yos

fz. No —» Sk Io Question 34

31, mmmmdmmmmbmmmmmmm
video?

%

32. How many other fulk-time posiiions are on the district-wide instructional television and vidso
stsit? {Pease repon stalf members ) Ui-time eQuivalencies.) An FTE is the amount of fime actually
Sperd on a job dhvided by the smount of 5me normadly consicensd full-ime for that job. For example. 8
Clark who works hatl-fime on MSINATONS! televison and video would be .5 FTE)

o FTE posnions

kv mmumnmwmmmxmmmmm
Instructiona television Bnd ViSeO S13117

(Circta 88 Tt ADOY)

. Distrtustas taacher quidss

. Provigas newslelters o7 other miormation

. Calls attention 10 special programs

. Provides assistance with squipment

. Crevides uiiization training/consuliation

. Wotks with subgroups of students

. Records programs ior 10achens

. Repairs and mainisins squipment

. Mawmaing videocassanssivideodisc Rbraries

. Selects instructiona! ielevision and video programs for punchase

. Procduces’assists with production of instructional felevision and video matenais
12. Other (Pisase speacily)

W W NP SN .

- -
-2
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4. Prease supply 1he iInformation requested below. This Information will be usad only if we shouid
need 10 TECONTACY YOU BbNUL the questiohnsre.

2. Name of ingivisual completing questionnaire:
b. Telephone number: { ) -
©. What is the best time o contact you?

Mmmmummmmmmmmm

mmmmmmmmwmm
Schoo! Lisas of Television and Video Stucy
Ressarch Triangie instiute
ABn: Jenniter MoNeill (4857-03)
PO Box 12194
Ressarch Triangie Park, NC  27708-2194

smmmmmammwmmamm,mmm
name and complate address.
Name:
Adidress:

10 —
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CORPORATION FOR PUBLIC BROADCASTING

801 E Stroet NW.
Washington. DC  20004-2006

mwmmm:mmmmuammmm
Broadcasting Act of 1957 10 promote the davelopmant of 8 diveradiod publc tolewsion and
racio service for &l of Ihe American people.

The Corpershion. nalther an aQBNCY nor an instilution of the Federal Goverhmen. was
craaied as a Wee-slandng, Prvats, NoN-protlt COMPOration 1o iINsure its idapendencs as the
public's representative in public brosdcashing.

fts sushortly to act in the public interest stems lrom the 1967 legiciation. Among CPB's

responsibiities:

1 Supponmg public 7aco and television siatons with daect grants to help medt oparatng
and programming Costs.

= Providing tunds 107 the produCtion and apg.siion of innovative and high-qually
programs for national distrbution;

< Saleguardwng ihe tndependence of loca! hoansass and the lreedom of expression within
a decenralized pubdhc broadcasting commundty,

mmmwmemmsmwombymmmwwmmwto CcPB
by Othar sourcss,

3

3 Advancmg the technoiogy and application o! desvery systems,

Conductng rasaarch i mansns relating to non-commencial egucationat televison.

L

The Study of the Schoot Uses of Televiaon snd Viieo i bemg conducied by the Research
Triangle instiute lor the Corporation for Publc Bmadcasung. Al cofrespondance or other
communcstion regarding this survey and other aspecis of the study shouid be directed 1o/

Dr. Thomas R Cuntin

Research Triangle insitiule

PO Box 12154

Research Triangle Park, NC  27708-2184

BOO/334-8579 or 919/541-6538.

11
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Amenican Federation ot Teachen
AFT
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Council ot Chiet
Suare Schoof Ofticen
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Study of the School Uses of Television and Video

Fabruary 4, 1981

Dasr Principal:
Enciosed is the packe! of matsrials that we mentioned in our pravicys leftey

reqQuesting your participation in the Study .4 the Schoo! Usas of Telavision and
Vo, Thase matarials include:

O  Three uastionnaires sgeking MOMAtion on the avadabdly and use of
television and video in your school. The atiached Principal Questionnare
is for you to compiets, and shouid 1ake less than 30 mmies to finish,
Ploase fos! free 10 PASS this instrument on 1o others in your school{e.g., an
assisiant principsl or madia speciatist) fo complsie. Teacher Question-
naires ane includad for two 0f your feacherns.

instructions {green shaat) for randomiy selecting and recciding tha names
of two classroomieachers who are to be given the isacher questionnares.

0 A posiape-paid relum positard on which names of the seiected taschers
8s weil as the tolal number of full-time {eachers in your school are fo o
recosiad.

D Separate posta,,. Hakd returd enveiopes 1or aach of the three question-
naires.

9]

Please splect the teschers, disirbute the questionnaines, and return the
toacher iISent¥icalion post Card 1 us AS Soon a5 possdie.

Your participation in this study provides you with an cpportunily 1o influence
curriculum offerings avaiabie fo your classrooms in the futura. Since we are
Mmmmmwawmmﬂmmwm
mmnmmsmmm your school
does not use instructional islevision and video. Further, your response is
imporant becauss inorMation © also being requasted from your district
superintendent, and your questionnaire will supplement that information, The
sccuracy of our findings depends on a high rate of response Irom all schools
and distncts.

Only aggregate tata wili be reporied, individual responses 1o these ;uaston-
nairas will be hek! in siriciest confidance.

#f this package is not cumpiete or ¥ you have any questions or concems, | can
be reached at 919/541-6538 or tofl free at 800/334-8571, Thank you for your

cooperstion in this important etion.
Sincorely,
Tk Gt

Thomas R. Curtin, Ph.D.
Projecs Director

Conducied tv
Resesrch Triangle i

PO Box 12193

% &
(4

Roresrr b Thantle Park NGO 270 V194
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DEFINITIONS

Wmmummdtmmmmm. For conswsiency n intemretation and
£ase M QUESTIONNENS COMPITON, we have nciuded the dalinions below.

Cable Television: mmmdmm.mmmmmm:mm
manmw“mwmm'm (alavision Systams. Connection to cable sys-
lmmmMMMﬁmmemammsmmmmtm‘
tional use 8t school.

instructionsl Teisvision: mhwwmdmmmm’owwmmmw
PUTPOSES. mmmﬁmmmmmmmmummmmwmmmﬂy.
mmm.m.ummmm:uMnmwmmmmmw
programs avadable by brosccast or videolape.

Instructions! Telen 'sion Fixed Service (ITFS): Closed-circud 1eigvision neiworks in by educaronal
mmmummmmmmmcmm ticensas, The DroadCasts sre i a specal
cTOWavE fEQUETKY range designated Ky sducanonal 1glevison outside of the UHF and VHF range.
Reception raquifes special BquIpMant.

Interactive Vidsn: An mstructional program {usuatly operaling wihin a computer and felevisionvides
system) dasigned 0 segments, in which viewer choices of respansas 1o structured questons ntivence
1.8 Sequence, S8 and shape of the program.

Live Telavised Teaching: Instructional 1elevision and vxigo svoiving disiance leaming. teleconierenaing,
andor-camerammthaclassroom " Rlisoflen interachve with hookup through Saleile, micro -wavea, oriber opic
and phorns knes.

Videocsssette Recorder (VCR): Any und dosigned to retneve informalion from cassenes of videoiape
Sevaral 1apo lormats ate cunently ussd o Amenican schools, inclugkng 3/4-inch tapes (U-Matic), 172-nch
tapes (BETA and VHS formats) and Bmm tapes.

Videodisc Player: Any Javice 1hat 5 capable of retneving mformation from videothscs: B- or 12- ch
dhiscs upen which frames of INformation are storec thus, producmg Stift 07 MOlioN piures.

STATEMENT OF CONFIDENTIALITY

This survey s boing congucied by the Research Tnangie instdute 1or the Corporation for Pubtle Broag-
casting. ) rapresems the therd 1n @ senes of School Utdzation Studies funded by CPB {o determine the
exignt to which disincis, schools, and classrooms n 1he Uniled States have access 1o and employ
television and video 107 INSINICHONS! PUROSes.

Data irom the study are intended for aggregale statstcal analys:s only. All mtormatnon which would
pormd identiication of the indwdual respondent will be held n sinct contidence, will be used only by
persons engaged in and 1o the purposes of the survey, and will not be chisclosed or releaser 10 others tor

any purposes.

Quaslions or concerns about contidantishly o any aspect of the shudy should be direcled 1o

Dr Thomas R. Cuntin

Resesrch Trangle Institute

PO.Box 12194

Rasearch Triangle Park, NC 277092154

800/334-8571
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SECTION A: GENERAL INFORMATION

Plaase supply the information in this section using schoo! year 1980-1991 figures. This informa-
tion will be used for our recordkeeping and dats analysis purposes only and will rot be distrid-
uted Or SpPSRY in &Ny repons.

1. Whatis yourtitie? ___

a mmmmmmmmmmnnmwm
;gg,m.w.wmmmnmmmumm

Years

3 MmmMNMMmMWMmm!W?
Yesns

4. Circle ALL graces which am tsught tn your school. (¥ ungraded, crTie 1he nearssi grace squva-
jonts.) '

PeK K 1 2 3 4 5 6 7 8 9% w0 1 n

s mmmmnmmmtm)mmmmammmw
(MHa¥-cay nursery schoo! or kinde:<panen attenciance shoukd be counted &s hal-8me for detemmuning
ADA. Piease round 10 the nazrest whole rumbey.)

ADA

8. Mmmmmolmnuammnm!mmmm1mm
categories.

{1 none, piease enler 2108}
a. Lower income (Under $12000yess) ........... ... ... ... %
. Lower-Middle incomes ($12.000 - $32.000wear). . . . .. e ~%
t. Upper-Mikiis income [$32.000-360.000yea7). ... ... ........... "%
d. Uppermooms (Over $50000yean) .. . ....................... %
T AL . e e e e e 00 %

7. 1s this school qualified to receive ESEA Chapter 1 funds?
{Circie One)

1. Yos

2. No

| N
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8. mmwmwmwwwmInmmwanlnmhonhowﬂomng
racigbathnic categories?

{1 none, piagse anleT rervs)

a. Amercan Indian or Alaskan Natwve ... ... %
D, AsianorPaciclislander . .. ... ... e %
c. Bisck, NOIDI HSPANUCONGIN .. .. . ...l %
O HIBPAMC. ... oo e e %
e White nolot Hispanicongn ... ........ ....e0eoe %
TOTAL . ottt i n e e 100 %

9. mmwnmmlnﬂwmmmMInmuw? DO NOT INCLUDE
aldes or non-teaching meMnmmmmmnumsmmmumlons.

{#f none, ploase enter 1e/0s)
a Ful-tima teachsers
b Part-time teachers

10. How many ciassrooms, laboratories, ahd other Instructiona! spaces {e.g., band rooms, gym
arass) ars conteined In your school?

instructional spaces

SECTION B: INSTRUCTIONAL TELEVISION AND VIDEO

11. How are instructional 1elevision andior video avallable in your schoo! bulikding?
{Croie af that apply)

DNirset off-air broackcast {i 8., signals received 38 they are awed) from pubhc 1elavision
Direct off-air broadcast from commercial talavision

Cahis or liber sysiem

Videocassotte

Satelits systam

Videod:

ITFS (Instrucyional Television Fised Service)

Don't know

R A

155
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1. mmwmmnmmmammmmmmm
which are owned By the school {or district of state)?

{7 ncne, plaass entes Iew)
2 Numderoibisckandwhite Bels . ... ... .........cocoonus
b. Number of color sats (underaSinches) ..................
€. Number of projection and large scresnsets. . .. ........ ...
TOTALSETS ............... e

13. Dascride the jocation of TV cats in your school?
{Circie % that &oply)
1. mwmmmm.mmomwummmm
2. Keptl and used in the media certer of libmary
3. Rotaled among classrooms on requas!
4. Kept and usad in larps r0OMS OF audionum
5. Other (Piaase specily}

14, Which of ihe following ars availabis in your school?
{Circle &k thal spply)
1. Vidao came; .
2 TV siucio in the schoot
3. Videocassette Rdvaty in ihe school
4. Videocassatie livary mainiained elsewherne By tha district
. Vidaocassetis Horary maintained sisewherm by state or iegional education agency
§. Videodisc pisysr
7. intaractive video sysism
8. Nohe 0! the above

18 MMMMM)mmmmNPMhm

(% none, enter 280}
Videocassolte reconiers

18. mmmmmmmmmwmmum
(% none, entey 1er0)
Videodisc players
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17. DmmmmuwoMMWNUMpmmman?
{Circle a¥ that apply)

LR

No

Yes, for instnuctional use

Yes, for administrative use

Yas, (of IN-Service RN
Vu.wmmaommmmm
Yas. tor teacher fsedback of own performance
Yves, for student feectack of pwn parformance
Yes, {01 SpOftsfaxiracurncuiar activiias

8. Mmrmmmwmwmmmmttm? {inciuce any wtemal schoat or
distnct cabie channsls)
{Circte one)

l’l;

19. Please circie the names

Yes
No ————»= Skip fo Queston 20

1530-1591 school year.
(Circle alt that apoiy)

~xw= - x2@ -0 O0OTS

» » 0D O 3 3

ABC-TV (ABC)

Aris and Ententanment {ASE}
Amencan Move Classcs (AMC)
Biack Enteniinment Televison (BET)
Beavo (BRV)

CBT-TV (CBS)

Channe! 1AVhitSe

Coemax {MAX)

Consumes News and Business Channsi {CNBC)
Cable Nows Natwork (CNN)

CNN Heacune Naws (CNNiT)

C-SPAN (CSPAN)

. Dsney Channet (DIS)

Discovery Channet {TDC)
ESPN (ESPN)

Family Channe! (FAM)
Fox Broadcasting {FOX)
Galavraion {GALA)

Home Box Offce {HBO)

2
2

gRgARPE"TIC

ofmlcabbormlmechmmhtowhmhmmmmmm

Lifetmse (LIFE)

Mind Extension Unnersdy (MELD
NBC.TV (NBC)

Nickalogeon (NICK)

Pub « Broadcasung (PBS)
Shcwhme {(SHOW)

TBS Superstahon (TBS)

. The Learnmg Channsl (TLC)
_ The Movie Channsl (TMC)

Tumer Network Tatevision (TNT)

. The Westher Channel (TWC)
 Unmwiston {LINY)

USA Network {USA}

Internal school distnct channas{Channsi
daveioped for intemal disinbution by disinct)
Othar (Pieasa specrly)

—_—




O

ERIC

Aruitoxt provided by Eic:
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SECTION C: SUPPORT FOR INSTRUCTIONAL MEDIA

20. is 1here & person in your schoo! building responsibdle for coordinating Instructional telovision
and video?

{Circle one)

T YOS
1—2 No ——— Sk l0 Queshon 24

21. Doey this coordinator fof instructional tatavision and video hava specific 1aining in media?
{Circle one}

1. Yes
2. No

22. What other responsibilities does this person nave?
{Circle all that apoly)

Nong

Agrramsifative

Teaching

Library

Oiher mstnuchonal media

Other responsibilty {Please specly)

N R

23, What types of sarvices are provided by the ITV coordinator?

{Cincle af that appy)

Distrbutes teacher gusies

Proviies newsietiars ov other mlarmanon

Catis attenton fo special programs

Provides ass:siance with equipment

Provides utikzation iramng/consulianon

Works with subproups of students

Revords programs for teachers

Repars and mantans equipment

Maintans videocassatievideodise libranes

10 Selscis insinuchonal fetevison and vileo programs 1of purchase

11 Produces/aasists wih produchon of iNSINUCHoNal ielewison and video matlenals
12 Distibuies survays on ulization and/or needs assessments

13 Coorginates provewssCreenings

14 Oiher (Please spec.lfy) o

WW AL LN -

141!
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24, mmm,mmmmmmmmmmmmx
television?

{Circle one)

. Strongly encourage use

. mmmmnmummmmm
. Nelthsr encourags nor SCOUTIOR Use

. mmwmmmmmmmmwum
. Strongly discourage use

" -

mbd W

8. mmmmmnmmmmmmmwﬂmW
tional tetevision and vidao?

{Circie one)
1. Yes
2. No

28, HmmwmwmmmungM|mWWUmdwubnMVm?
{Circts ons)}

1. Yes
2. No —= 5kp lo Quastion 37

27. How was the training conducted?

{Circle all that apply)

Pre-sarvice {during undsrgracusis of cenficate raning)
Graduate or continuing sducation

Districy in-servics

insarvice by jocal public TV station

State Dapastment of Education in-Service
Workshop a1 professionsl mestings

Instructiona] Telavision Agency/CONSontium iN-Service
Se¥-taught

@ NDWNAERND-

ummnumtmnmmmmmnnnmmmmmmmmmma
yoars?

{Circis cne}
1. Yas——a Continue with Queston 29
2. N0 ————p= Sikip fo Queshon 31
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29. WRRIn the last 3 ysars, which of the foliowing have been inclided as topics in thess In-service
mmmumunM'?

30. From which agency do the parsonnal who conduct thess workshops come?
{Circie afl that 3pply)

State depanment of sducation

Schoo! district

Schoo! duiking

Public tstevision station or network

University or college
Other (Piease speciy)
Don’ know

NoUALN

31. What will be the tots) current (1990-1991 schoo! yaar) expenditures for ail instructional medis
gu,mmmmmnnnmnmﬂmm.mwmv

(¥ none, ploase 8mier Ter.  sxact tigures ane no! Bvaiiatye, please provide your best estmala.)
R 3 Total madia sxpenditures {excluding 1exTHooks)

Expenciitures sfiocated for instructional television and video only

b.§

32, How has the financial suppen 107 Instructional teievision and video in your school changed over
the past thive years? -
{Circie one)
1. Supporn has increased
2. Suppon has remained about the same
3. Suppon has detreased
4. Dontknow

- -
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nmmmwnmnummummwmummmnumm
!M!-tg!_)lnnmuhoﬂ?
{Circle cne)
1. Suppon will increase
2. Support will remain about the same
3. Suppon will decrnase

4. Dontknow
34. Funds tor Instructions] teiewision and video tand to come from the following
agencies. For your school bulkiing, please tha currant {1990-1591) schoo! year

what percantage comes from asch agancy.
{ none. picase eN1er 281D in 1he SPINDPAITS SP3CES)

9 FOOSMBIQAATIIUNGE . ... . ... ciaeernnnoiooo e e e xS
D Stategrantfunds ... ... %
¢ OMErschool disIACIEYENUASE ... .. ouver onnnennr e Yo
d. PTAprother communtygroup ... .. .- .- . .- e . %
@ COMOMIBEPOMSONS . ... .o r caeca arrime e e %o
1. Other (please specdy) %
TOTAL . . it e e e e 100%

35. Funds for Instructions! television and video programming and msterials tend to coms from ihe
following agencies. mwwm.mmcmtmmummmscm
year what perceniags comes from sach agency.

(i1 none, piaass enter Zero in the appropnals spsces)

a Federal gramtfunds . . . .. el e R %
b. Statsgrantfunds . ... ... e . %
c. Otharschooldistnclrevenuss ... . .. . ... .. e e e e %
d. PTAorothercommupgygoup . ... . .- .. oo I,
¢ Comporstesponsors .. ... .. L . ) - %
1. Other (please specdy) %
9

1949
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38. Plsase supply tha IRtormation raguested below. This information will be usad only if we ahould
mpmmmmmm

2. Name of individuat completing queshionnane.
b. Telephona number: { ) -

©. What is the bes! time % contact you?

Thsnk you very much for taking the time fo fifl out this questionnaire.

Pioase relum Ihis questionnaine in the envelope provided or mail to:
School Uses of Telsvision and Video Study
Ressarch Triangle institute
At Jann¥er McNeil (4857-03)
PO Box 12154
Research Trianglo Park, NC  277(8-2184

nmmmwmawmmmmwdmm.pmummymw
NEMe ENG COMPIsts AIIreSs.
Name:
Address:

10

Q 1?3
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CORPORATION FOR PUBLIC BROADCASTING

801 EStreeiNW.
washington, D.C. 20004-2006

The Corporaton for Publc Broadeasting (CPB) was pstablished as a result of ihe Public
Broagcasting Act o 1967 1o promots the development of a diversdied pubkic television and
racho sarvice tor all of the Amencan people.

The Comporation, nedher 8n 8gancy nOT an mstiubon of the Federal Governmant, was
crosted 8§ a irae.standing. private, non-profil composaton 10 1. sure 1S naoependence as the
public's representalive n public broadeasiing.

fts auihorty 10 actn tha public nierest stems from {he 1967 lggsiation. Among CPB's
responsdibies

- Supporing pubkc 1adio and 1etevison stalions wih direct granis 1o halp meet operatng
and programming costs,

=+ Providing tunds for the produchion and acqusiion of NNovalve and twgh-qualily
programs for nahional distnbution;

— Sateguarding the independence of local kcensees and the reedom of exprassion within
a deceniralized pubhc brogdcasting community;

: Acting as the liustee for the lunds appropraled by the Congrass or contnbuted so CPB
by other sources;

Advancing the fechnology and apphcaton of delwary systems,

= Conducting research i matters relaling 1o non-commercial gducatonal televison

The Study of the Schoo! Uses of Television and Video 1S beng conducied by the Research
Triangle instinata for the Comoration for Pubkc Broadcasting  All corraspondence or other
commumnicstion regarding 1his survey and other aspects of the study shouid be direcled o

Dr. Thomas R. Curtin

Resaarch Triangie instdute

PO Box 12194

Research Triangle Park, NC  27709-2154

$00/334-8571 or 919/541-6538.

11

« 196




@ CORPORATION FOR PUBLIC BROADCASTING

Study of the School Uses of Television and Video

81

PRINCIPAL QUESTIONNAIRE
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@ Study of the School Uses of Television and Video

CORPORATION
FOR PUBLIC
BROADCASTING

Counest of Cheet
Saste School Otern
Csso!

Nevaona] Associstion of
Eemenary Schoot Prncpals
INARSH

Natwona! Assocton of
Secoexdaty Schnol Principsis
INASSF!

Narsona) Educaton Avsocistion
INEA}

Aublse Broadcasimg Servicr
res)

February 4, 1991

Dear Teacher:

1n 1977 ang 1983, the Cormporation for Pubiic Bmagicasting (CPB) spon-
mmmummummmmmﬂ
m.mmnmummeMmamwx
mmmmmmm«mmmm
acucators, broaacasters, and the genaral pubiic.

Emmmmmmmm.ysmmwswm

which we have suppled. Piaase he'p our cusment sifont Dy completing the
mwmummmaoummwmm»
mnmnmhmwwm.

Ywmhmwm'ﬂmdmsmmwm
wwﬂmywm-mmmmnmmmmnwm
avaitadle 10 your classroom in the future. Since wa sre mguestng micrma-
thWammdwm‘sm.mﬂmm
ttnmmbmmm.m!ENMuseMnm-

of . The accuracy o1 ous laxtings depends on 8 hgh
rate of rosPONSe from our teachers.

mwmwuw.mmesmmm
mbmwunmmmsmmusm.

ﬁyouhsnmwesmmmm.pbuemmtheswelommaa
n-.nmnommomeswmssswnnmnsom-sm

mu*ym!ormrooopemmmmsmnam gfion.

Sincerely,
Thomas R. Cunm, PhD.
Project Director

ondocod by
ragacch Thaogle inmrtuts PO Bos 1215

Research Trungie Puk, NC 17709 2194

1364
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DEFINITIONS

Wmmmmmmm. For conssiancy i infsrpretabon and
mnmmmwm“mmwmmmm.

Cabd's Television: F«nmmumm.mumnmwmmwmm
connected 1 pOMMETEial OF SUUCEHONS! B0ENCIES’ CRDIE taivision fysiems. Connection to cable sys-
mmmmumwmmmmm-mmﬁunmmmm-
tionat use a1 school.

inssructional Telavision: MWWMMWWWWMWW
PUTPOSes. mmmmmmmmnmmmmmm.
recorded commecial, Ubic, OF cable talevision | rOGTEMS: 88 wel S rAdHONA! ecUCAtoNa! 1ieViS
programs avaiiable by Dioaccas! of vaisclape.

instructional Televislon Fixed Sevvice (ITFS): Closed-cirtull 1eievision NEwWOTS nun by asucatonal
nstiutions under Faders) Communicahons Commssion icenses. The broadcasts are 1 a spewal
mmmmmmmmmmmm UHF and VHF range
Recoplion requies SPecial eguipment.

interactive Video: AN NSUCHONS! Program (usuatly operating witn a computer and talewsoniviso
syM}an.mmmmwwmsmwwwwﬂm
the SeqUENCS, Size Bnd Shape 0! the program.

Live Tolevised Teaching: Instnctonal television and video IMVOMNG disiance isamng, 1gieconisrencng.
andror ‘camensiniha ciassoom * 1115 piten mierscive with hookup BYough Salekie, mem-wave, or iberopic
and phone lines.

vidsocassstte Racorder (VCR): Arry uni desgned 10 reineve informaton from cassetias of videclape
Several fape tormats are currently used in Amencan schools, mcludng 14 inch 12pas {U-Makc), 12-nch
tapes (BETA and VHS formats), and SBmm lapes.

Visodisc Playes: wmmumammmmm:s-mz-m
cisCs upon wheeh frames of INTOrmaton are sored. thus, procucing S1H of Molion piures

STATEMENT OF CONFIDENTIALITY

This survey 18 being concucted by the Ressarch Trangie instauta for the Corporaton jor Publc Broad-
casing nmsmsmmnmoss:mwummsmwmwcpswwmm
extent 10 which distncts, schoots, and classrooms m the Unided Staies havo access 10 and employ
telovisIOn and video for NSInuCHoNal pUTPOSes.

Dala from the study are miended for sgoregate siaushical analysss only AV information whh would
permt isemheaton of the InCvidual respondent will De heid in gt comdance, wilt be used only by
porsons angaged in and for ihe purpases of tha survey, and will nol be disclosed o ralgased 1o others for
any purpoBses.

Ousstions or concems sbout confidentiatty or any aspect of ihe shudy should be directed 10

Dr. Thomas R. Curtin

Resesrch Tnangle insttute

PO Box 12194

Research Triangle Park, NC 27709-2184

BOO/4-B5TY
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SECTION A: BACKGROUND INFORMATION

1. CReie 55 the gradas witch you Wach this year.
(T ungraced, Crote Ihe NBATES! prade SQUVEINYS )
P K 9 2 3 &« § 6 7 B % 0 n 9

2, How many students do you tsach? ¥ you feach meve than one CIEss, indicale m A the number of
SOEANYS yOU talh in BY ClEsses. in B, irgicate the rumbey ol classes you teach .}

a Tolal number of students

b Numbero!Classes

3 Which bast Sesctibes {he sefting in which you teach?
(Circle one)
1. 1 have Control over the Ciss ime scheckde delermining The orer of MNSINICHoNS! SSHVNES durng
ta7pe biocks of the school day
2. My schecule is largely pradetsrmined by 8 master buiiding schedule. The “Clock” signats the
beginnings and sndings o periods of time wilh 8 piven GOUp of students

4. Passe Indicate the subjects you have taugiy this school yesr.

(Circie &¥ that apply)
1. A 11. industrisl aducstion
2. CareerVocational sducshon 12, Library/inlormation/Resassch skits
3. Computer scence 13. Math
& Engiish 14. Music
5. English as second language 15 Physical sducation
§. Fomign lsnguspe 18. Reading
7. Guidance 17. Sclence
8. Heafhviaamion 18. Social sciences
8. Mty 19. Specia! stucation
10. Home soonOMICS 20. Oaher (Piaase specily)

5. How many years (including this ysar) have you taugt?
Yesrs
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SECTION B: INSTRUCTIONAL TELEVISION AND VIDEOD

8. Are faleviSion and/of video 107 INSINUCHONS! PUTPOSES Svailable for you 10 use with sny of your

{Circle one)

1. Yes
I % No ———p= Skp fo Queshon €7

1.mmwmnmwmmmmwvw.mm
the SITENGEMENS you usa?
{Circie 23 I apply)
1. Ciass views program wih another Ciass of Classes
2 Entire class views program without 0iher class or Classes
3. Smat groups from the Class view PFOGIAM
4. INGviIduS! RUGen!s are assignad 10 view programs
5. Assigned vigwing betoraafter school
5 Encourage newing betoresaiier schoo!

mmuwmmmmmmma-ﬂhm
classes?

(Circla &4 ihat aRply} .

Equpmant is mamianed m my classmomasboratory

Equipment can be checked out froM Media center o AV depanment

Equipment is Maintained and usad in Medid conterspecial use cigasioom

Equipment can be checked out irom depanment. grade-leval office, or other source

Lise My own personal aquipment from home

Other {Pissse specily)

CnE LN

9. Now Is instructions! telavision and video svaliairie In yr.ur schoo! buliding?
{Circles 83 thaas apply)
Divect of-air Droadcast {i ., Signals reconved as they ave aved) from public 1slevision
Dirnct OfV-gif DIOAICSS! 101N COMIMECal 19isvISION
Cadis or Hber sysiem
Yidsocassenies
Sateme system
Videodisc
ITFS (Instructional Talevision Fixed Sevics)
Don't know

R
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10. What kind o! TV 5818 00 you have SValiabia 10 Use wih your classss?
(Corle a8l that 20Dy}

1. None

2. Black andwhis

3. Color {less than 45 inches)
4. Projeclioniarge screen

11.mmmmwaw-wwm)mmmmmm
schoo!?

{Cwci on8)
1. Yes

[2, No ———— Skip 1o Queston 15

42. From what soutces do you obiain progremming on videocassaties 107 instructionsal purposes in
your school?

(Circie a1 I3t Bpply)
1. mmmmmmﬂwmmmnmm aducation of regonal edutalion

sgency

mm!mmmmmmwmm
W!mmmww.mmm.mmwonmnml
Purchased from cOMmMErcial vendor by school or disinct

Ranted 107 use oM video store

Recorded al home/Arom coliection maniained &t home
Chacked-out from pudic Bbrary

Borrowed from another ieachey or friend

Other {Please specty)

P RVE XN R

1 nmmnm-mm'ww"m.,nmmm is broaccass by the television
Mbnotmm'dbyamsym)mdpuynbmrofmcmmmmmmmm
ing accompiished?

{Cacle at that apoly)

1 record 4 8l home

1 recofd 1 at school N

| request recording be done by oiher schoo! persennel
1 have no resource 1o recorns "off-a”

1 have never wanied o record "off-aw”

R

52-649 0 - 92 - 7

w0
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14, Picase estimate the size 0! videocasssits coliactions maintained by other educational agencies.
{Circie one on sach bne)

Not Awan of
Videocassatts Colisction Such a Cotlisction <20 2050 SD-W0  »100
2 State depantment of education
Of rogiona! SUCRION 1geNCY ... ... .. ... . ... 1 2 3 4 .5
D Schoolghstnict . ... ... .............. ... A 2 3 4 5
¢. Schoot, . 1 ? 3 4 5

15. Do you have aCC0SS 10 8 videodise player for insiructional purposes In your schoo)?
{Gircle one)

1. Yps

2. No

18, Have you o4 o3 Insructions! telavision and/or vigso this year {192D-1991 achoo! yoat)?
{Circle one)

1. Yas
2. No ————& Skp o Quesion J1

7. Aate aach of The following with respect to how frequenily it presents a difficulty in using instrue-
tiona! telavision and video.

fCircés one on aach éne)
Oftsn Somstimas Seidom Naver
Difficul  Ditficut  Difficult Difficun
a. Findng out sbowt programs inadvance .. ... .. . Y .2 .3 .4
b. Hawing programs availgbie when i needthem.. . . . v . . 2. R R |
c. Qualyolpogamsinmysubjectarsas ...... ... .V, . 2. i D |
o Havmmmmanmmemmu..., ...... 1 .2, . 3. 4
0. Having equipment inpood condaon . . 1 2 3 4
L Whﬂmwa@mwm A 2. 3. ... 4
g. Obtaining itles | would hke to uss . o .2 3. 4
h Sasmw:ssessm the quamwammsmalemss
of programs defoss uss . R - - B 4
1. Onher (Please specdy) 1 2. ... 3. 4
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18 Piease indicate the subjects for which you usad instructionsl television and vidao this schoo!
you.

1. An 14. indsstrial sducalion

2. Caresr/Vocations! sducation 12. Librasy/informationvResearch skils
3. Compuler sclence 13. Math

4. English 14. Music

5. Englsh as second lsnguags 15, Physical aducation

8. Fomeign language 18. Raading

7. Guidance 17. Sclence

8. Healiviuarition 18. Social sciences

9, History 19. Special aducation

10. Home economics 20. Othar {Pisase specly)

18. From the st in Question 18, select the one subject in which you batisve new instructional
talavision and ¥ideo programming is Most needed jor your classes sn record the coimaspond-
ng number (1-20) below.

Nuimber of araa (1-20) in which programming i most needed

B

20. mmmmmwmmmmuq..mm
programs)?

21. Mow many cifierant instructional tigvision saries 40 you use reguiarly {i.e., 75% or more of &
Jessons in the serles)?
(¥ none, enter rero.)
Nummbey of sevies

2. mmdmmmmmmwmmmw
mmmmmmug‘:

{¥ none, pleass enter Xe10)

parcent

mmmmmmmmmmmmmmumv

{Circie one)

1. Yes —= Continue with Question 238 on next page
2 No ———= Skip 0 Quostion 24
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238. 1t you have usad instructiona! television and video in the i3st month, piease record 1he following:

Thies of any saries, Programs, o movies you ave using or have used in 1 lasd month;

1.
2. The substaniive sres of the instruction {e.g , math, Nstory):
3. The numbers of siudants viewing sach’ (see the definkion of unduplicated stizden; counts below);
&, Ty pupporting matarisis avaksbis for the
§. Now the progrer ; mwmgaa,ulmameumMmmrmmn.
8. How sfiactive 1.« programming was in meeting the lsarning oblectives of your class.
1 2 3 4 s s
Unduplioated® Curricsium Guide Effectivaness in Mesilng
amyMovie Subsisntive Ares Number of Availadifily Progrsm Type Lasming Objectives
e {e.9., Socia! Studies}} Viewers {Coatia orw) {Circie one)] fCircle ore}
1. Avaiabe 1. Senes 1. Highly sftactive
Sudents 2. Unavaisble 2. Segle Prograny 2. Somewhss sffactive
3 Unknown Movie 3. Not vary sfactive
3 Program Segment
s 20 man)
1. Avaisbie 1. Sedies 1. Highly affectve
. Students 2 Unavalable 2. Sngle Programy 2. Somawhat sflective
3 Unknown Move 3 No! vary sffactive
3. Program Segment
{5 20 mw}
1. Avaisdle 1. Serss 1. Hghly efective
_ Shdents 2 Unavaiabie 2. Sigle Programv 2. Somewha! sitectve
3 Unknown Move 3. Kot very sflecive
3 Program Segmsn
{s 20 mw)
1. Avaishle 1 Seiss 1. Hghly sftectve
. Studants 2 Unavaiabls 2 Smpe Programy 2 Somawhst sflactive
J Unknown Movie 3 Nol vary sffecive
3 Program Segment
{s 20 mm)
1 Avatabie 1 Sanes 1 Mghly sflecine
. Studenis 2 Unavaisble 2. Singie Program/ 2 Somswhal elfactive
3 Unknown Move 3 Nol very sllectve
3 Pmgram Ssgment
{320 mmn}

'MWMIM:MM

e 1ams program n wo o

het of sudents

Afllach addtonal sheols o

o that you temch

b4

) 8 pardeulss TV sanes peogram. o segment In oher woedy €0 1ol “doubdle count BNy shudonts who mght wow

Z61

2L i
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24, Now long 40 you typically spend discussing {oF otharwise prapsring for) lessons using instruc-
tional isiavision and video before the class views the sarien, irdividus! progrem, or

Minutes

&MMODMMWMNMMWM)MM
wmmmgmmmmmwm.uw
ment?

Minutes

29, mmmm»w'mmmmmm'm1 {For exampie,
mmmmmmmmwmm.amswtw
Astings of fiiune programs)

{Circia a3 that apply)

1. Yes — provided to disiricl or schoo! and then distnbuted fo mstuctions) siaf!
2. Yes — provded directly to me {s g., by misl)
3 No ——= Skp © Queston 28

27. Do you typically use suggestions from the 1aachers’ gusides in preparing for or loliowing up on
the programs?

{Cirie ono)

. Aways

. Mo of the tme
. Some of the time
Ssdom

Noaver

O wN -
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28, Kow onen e othey classroom assignments rolated 10 conant in instnuCtions] walavision and
video programs?

{Cirie one

Aways

Most of the ime

Some of the time

Seom

Never —= Sk o Question 30

Ve W

29. What ciassroom activities $o you use In conjunction with instnictional television and video?
{Cacie all that spply)

Classroom lectures and preseniations
Classroom discussons

Examnations and quizzes

Wrilten assignmevis

Homawork assignments

Gues! Spogkers and demonsiralions
Figld tnps

Laboratory assgnmentsF seid work
Exira credt

WO NPADALN -

30. D1 the Iime you use inatructional tetevision and video In the classoom ina waek this
ysav, sbout how much time IS spent on thass difisrsnt kinds of programm YOU 188Ch
more han one group of studenis, answer for the tota! cumulative amount of Lime you uss
instructional television and vi6eQ.)

{Cercle one number on gach kne)
TIME VIEWED PER WEEK

Nons ‘s Mour '2MHour 1 Hour 2-8 Mours Se Nours

a Programs tromiTV senes
{8g.. ReadngRawdow) .. . ... ...1.. .2 .. ..3. .4 5 6
b Programs from geners! pubie
lolavision {8.q.. Mister Rogers’
. MacNei.Letrer
News Hour}. . R .2 3 A ) 5 .. 8

c. Programs on oommrual telewsuon
(e g.. 80 Munnas. Alter Scnoau‘
Specals)

............... 1 2 3. 4 5 6
d. Festuredangihmowe .. .. . B .2 3. 4 5 &
g. Programs irom cable or satefide

channels (CNN Classroom,

Discovery Channei} ... ........ ... 1., 2 3. . 4 .5 ]
{. Live lelovised mnsinuction . oY .. 03 . 4 5 6
g Alotherprograms .. . Yo 3 . .4 5 6

f {
2JIR
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3. MdeMumMmMmmmmmnm
wouid sttrituste to instructionsl television and video?

[Circie a¥ st 20pY)

n o

mwnmmtmmmwmm
WWNMWNWMMWWam

mwmmmmmwmm
mmmmmmnwwmm
Enthusiasm sbout school work in Qeneral NCreases after viewin”
mmmmmmmmmm
Ld/mfy use IncTease’ alter structions! talevision and video

Students watch more sducational TV at home

mstructional felevision and video are pretemed by studant over other classroom meda
Generates Naw inetes! in the TOPIC Covensd by JIDGTEMMIng

tnstructiona! television increases student motivation fo leam

n. MMMWWWWNMMwNWthMMMWQM
)y -
{C:is one)

wawa -

A lot more

A Ixtle mone
About the same
A Hille loss
Aol loss

39. How 60 you fee} sboit the following staiements?

{Circie one numbey 8ach kne)
Swongly No
Agree  Agree  Dissgree Disagres Opawon
2. TV and video help teachers lepch mome affectvely. 1. ... 2 3. 4. . . 5
b. twani momirainng iniTV. ... .. .. e 1.... .. 2. 3. .. 4. 5
¢ Programming avalable fo meisquitegood. ... ... 1. .. 2. 3 . &. .5
d 150 not fesl comiorntadls abovt workingwith ITV .. 1. . 2. . .3... 4., 5
o Instructional elevision and video onadie teachers
10 be moms creatve inthelr nstracton ... . .. . Y. 2. .. 3.. .4 _ 5
1. Instruchonal felevision and video kmd the
tume for instructional activities with students ... . ...2...3. .4 . 5
9 mtemnmmwmwmm
video MSt 10 g6t 8 brask fromieaching ... ... .. 1. ., 2 . 3. . ..« .5
h  Instructional 1eleviSion and video Can have & posaneg
impact on the Qually of American aducation .. ... T .2 3 .. .. 4 .. 8

11
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34. Nave you personaily svar had training in the instructional uses of television and vidso?

(Circle one)

1. Yas
2. N0 ————p= Skip 10 Cusstion 38

35 Now was the training conducted?
{Circle a¥ that 800l

Pra-senviog {0uning uncengrackiate of cenlfication trainng)
Gradugte or continuing sducation

Disirict in-satvice

tn-service by local pubiic TV station

State Depariment of Education in-service
Workshop at profassional mesting

instructiona! Talevision Agency/Consprium in-sanvice
Sel-augn

DANPN AV

36. Have you recsivad treining tn the Instructional use of television and video within ths last 3
years?
{C.ct one)

1. Yes
2. No ———& Skip o Queshon 38

37. WRRNIn the 128t 3 years, which of the folosing have been Included 38 1opics in Ihese workshops
on instructional feievision snd video?

{Circle a8 that apply)

Seleciingiontering matenals

Equipment operations
District/Schop! access and use policies

Evaiuation of media

Cilass praparation involving instruclional television and viso
Utization and cumculim COORBNIHONVIMISTaNDN
Copyright protection
Other {Pisase specily)

BN LS UR -

38. Mmmmwummwmmethwm
ment on sny topic?
(Circ's one)

I Yes
. Neo

12
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39. Generaily spaaking, which best tiescrides the practice of yous principal or buliding
mmm)mmmwummmmv

{Cercio poe)
1. Stongly SNCOUTge uss
2. Encourage use but Isave 1o discration o scivich.al teacher
3. Naither sncourage NOv GisCOUTRNN VS
4. Discourage use but leavs 1o discration of individual teache
5. Strongly discouTage use

40. Mmmmmmuwmmwmmnwma
categorian Of Students? (Circis one number on sach kne. 1 you have no sxpenonces wih a Siude

category, pleass indicats unknown)
Effectiveness of ITV
No sxperienca/ Somawhat Very
Unknown Unefieclive Effective Effective
Typicalof “averagestudems . . ... ... ... .o 1. .. 2., .3 . .4
Learning chisabled and other midly handicapped students .. 1 ... .. 2. ... ) 4
Moderately and seversly handicapped students. ... ... ... 1 ... ... 2. ... 3 4
GREd AN 1MoL STUO0BMS . . . . ... .. ... 2. ... .3 4
Eoonomically disadviniaged students L I 2 3 )
timited English proficient stugerts .........  ....... 1 2 3 4

SECTION C: PERSONAL USE OF TELEVISION AND VIDED

41. Do you have a TV set In your homae?
{Cicls one)

1 Yes
{2. No — Sip fo Qucstion 43

42. Piaase estimate the number of hours you personally watch TV st home in 3 typical week?
Hours per week

43. Do you have a videocassetie racordsf (VCR) in your home?
(Circle one}
1 Yas —— Continve with Question 44 on next page
2 No ————» Skip 10 Quosion 45

13

1AW
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4. Pisase estimals the number of times you have raconded programa 107 parsonal or SChool use
‘wmmmmnmm.mmzm,)

& _ _ __ Timesprograms have been reconded for schoo! use

b. Timas programs have been recorded 1or perscndl use

&5. Do you hav a vitieo camen in your homs?
{Cucie one)

1. Yves
2. No —® Sk 1o Queston 47

46. Pieass astimate the number of 1imas you have used this video camerna 10 racond svenis or
activities for personal or schoot use within the last month. (f nons, pleass enter 2e/0.)

3 Times v«120 camera has been used to record for school use

b Times video camera has been used for personal use

47. Ploase supply the Intarmastion raguested baiow. This information will be used only H we should
need 10 raconiact you sbout the questionnaine,

a8 Name of indiviial complating questionnawe:

b Telephone number { ) -

£ What s the best time to contact you®

Thank you very much for taking the time to il out this questionnasire.

Plaase retum 1S gueshionnayss i ihe envelope provded of mail 1o:
Schoo! Uses of Televisien and Vidso Study
Research Triangle Instituie
Afin- Jenniter McNeill (4B57-03)
PO Box 12194
Research Tnangie Park. NC  27709-2184

i you would ika to recelve & summary repont of the fingings of this study, plaase provide your
name and compisie s0d/vss.
Name,

Address:

14
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CORPORATION FOR PUBLIC BROADCASTING

S0V EStrest N W
Washington, D.C. 20004-2006

The Corporaton for Pubic Broadcasting (CPD} was esiabished as # resull of ihe Pubic
Brosdcasting Act of 1967 1o promots tha devaiopment of & diverstied publc teisvision and
1800 sarvice tor all of the Amencan peopls.

The Corporation, nather an agency noy 8N institution of the Fegaral Government. was
created a3 8 free-sianding, prvale, Non-protk corporation 1o msure ds mdspendence as the
public’s reprasentatve in public HIOAICSSLNYD.

tis suthenty 10 8c1 00 the publc interss! stams {rom tha 1967 legsialon Among CPB's
responsiittios:

11

9]

)}

= Suppontmp pubix rado and telovison statons with direct granis to heip mee) operating

21 PrOgramIming CONS.

Proviting funds for the produchon and acquisiion of nnovative and hgh-quatty
progeams 10 national dstnbuhon,

Saleguanding the ndspendence of Iocal heensees 8nd 1hs lreesom of grpression within
2 gecemralized pubic broadcastng commundy.

ACting 33 1hs hustee for the funds appropnated by the Congrass or comnbuied 1o CPB
by othar Sources.

Agvancing the technoiogy and appication of dalvery sysiems,
Congtuciing ressarch in matters ralatmg fo non-commercial aducational televison

The Study o! the Schoo! Uses of Telsvison and Video ts beng conducter! by the Research
Triangie instrute for the Corporshon for Public Broadeasting. All correspondencs or othsr
communication regardng 1his suvey and oiher aspects of the study shoukd be dected 1o

Dr. Thomas R. Curtn

Research Tnangie institute

PO Box 12194

Research Tnangie Park, NC 277092184

8003348571 or 915/541-6538
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SENATOR BINGAMAN. Our second panel, we have Mr. Henry Cauthen,
who is with South Carolina Educational Telsvision; Mr. Dennis Cooler,
who is with the North Central Regional Educational Laboratory in linois;
and Daniel Schultz, who is the Assisiant State Superintendent in the
Michigan Department of Education.

Thank you all for being here.

Why don’t we start with you, Mr. Cauthen.

STATEMENT OF HENRY J. CAUTHEN, CHAIRMAN, BOARD OF
mm&musmucmévmmmnmm
PRESIDENT, SOUTH CAROLINA EDUCATIONAL TELEVISION NETWORK

MR. CAUTHEN. Thank you very much, Scnator.

You asked us to try 10 present some vision of the classroom of the
future, and 1 think you see that some of the elements are alrcady
beginning to fall in place, and I think it’s tremendously important that we
make sure that they fall in place in some sont of orderly fashion.

Right now, for example, in projects that we're involved in in South
Carolina itsclf and other states in other pans of the couniry, we're
reaching into the multicultural, inner-cities; we’re reaching out (o the rural
remote populations. Educators in those arcas are using distance leamning
technology to bring educational resources into their classroom thas simply
couldn't be brought there in any other way, and that’s with the technology
that is already available to us.

When the new digital technology that Howard Miller speaks of is
available 10 us, we’re going to be able 10 do much, much more of that.

What we're doing right now at this level is really the testing level of
how to use the technology, which is an impontant period. What we are
finding is that it’s working, and it’s working very, very well.

Really, at the core of what we arc doing, the public broadcasting
systcm has—as was pointed out—created the first satellitc interconnection
system, and it’s dedicated (o scrving the public need. It alrcady has in
place a lot of the infrastructure that is needed to make this sysicm work,
and it’s cost effective. And it is interconnecting not just public broadcast-
ing stations: The primary responsibility is for PBS to rcach the public
broadcasting stations, but the public broadcasting stations are regional
offices that, in many cases, scrve educational needs of all sorns.

For instance, in South Carolina we inierconnect not only the public
schools and K-12, but we interconnect child-care centers and higher
cducation institutions, the technical colleges, staie and federal agencics,
Lealth care centers and hospitals, Virtually every user that might have
need for the technology, we’re able to reach and arc reaching.

There are 340 public television stations and 32 state networks out there
in this country that arc trying to find the best mecans of using this
technology to serve educational purposes at all levels, and I think that's
important, because we don’t need to recreaie the wheel in this structure
in order 1o disseminate this information,

oo
—
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We have the technology that's available through the public television
stations to assist the schools, the colleges, the univers'iies, the hospitals,
the libraries, and other users that might have need of this technology. We
have what you might call field offices scattered throughout the United
States that are there to help them use the technology and 10 bring the
technology to their door step. .

The infrastructure that 1 speak of will be tremendously enhanced by
PBS’s new replacement satellite, Telstar 401. This, as you know very
well, was funded by Congress and will be operational in 1993, with the
six transponders that Howard Miller talked about and with the digital
technology.

We are looking at it, and for South Carolina’s purposes, we see the
possibility of up to 20 channels of television and related technology over
onc transponder, and if you look at the number of transponders that
Howand talked about that will be available, the system can be built upon
and cxtended and expanded to meet educational needs as they develop.

That kind of o:Jerly development process is what I would suggest is
the way that we shoutd try to procecd. The technology intermix is very
important because the satellite that PBS is putting up and the VSAT
technology that was spoken of interconnects in a scamless fashion with
the telephonc lines and other technologics that are availabie to us alrcady.

So, we will have a situation where some states will be using onc
technology and some States will be using another, but the sacllite itsclf
will not care in terms of delivery, as long as we take care of the digital
portion of it. Computers, some are not compatible with one a -other, and
that's the kind of thing we’re talking about. As jong as we have that level
of compatibility, the sysiem is going to be very versatile, and it will scrve
multiple needs in cducation.

And it’s not just the hardware that we're talking about, but it’s also the
people with the experience to build and operate a national sysiem, a
system that is developed, as I say hopefully, in an orderly way.

We did it in public broadcasting, building the first satellite interconnee-
tion system, and we're building the next generation right here today. Our
country nceds a system that provides compatibility while maintaining
flexibility to work and meet the local needs, because each community and
each state is going to approach this somewhat diffcrently, as our
experience has shown up to now.

A system that can truly revolutionize education is really right within
our reach, and we don’t have 1o wait until the year 2000 io0 make this
happen, because we can begin immediately. In fact, we're already
beginning as some of the experiments and some of the projects that arc
underway are already indicating how valuable the technology can be.

What do we need to do? You've asked the question, really what is the
last mile? Well, the last mile can be a varicty of things, but one of them
can simply be putting a satellite dish at a school and putting a television
receiver 2zad a VCR perhaps in the classroom, and that teacher and those
studeits will have aciess to resources that can also come from any pant
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ofﬂﬁsmmmy.myM’tmeﬁomPBSmmﬁly.ﬂwymld.hn
meymmefmmswhmmormeymcomeﬁmnl(ums'ky,or
meycmmeftmnmaorvvimﬂn.mishapmﬁngﬁginmw
inmepmhammymwmlmrabom—meSERCpmject.

What we have is a vast reservoir of resources that are available in
edmﬁonmﬂpubﬁctelevisimstaﬁmsmmdmmmmy.mm
saelliaesystemisgomgmanowusmtapmﬂsharewithﬂnmmfme

country,

Wimoutmalkindofmdedysuuauxemdwiﬂmmkingadvamageof
the resources that we already have in place, we will be a long time
getting something else up and running. _

With the satellite, we can have the equal access, and it’s important that
we have that. Because if we don't have equal access with all schools,
ﬂmamgoingmbealotofsmdemsﬂmﬁm;ﬂyaxemtgoingmhave
the resources available 10 them to pursue the careers or college of their
choice or whatever other desired career paths that they might want to
mkc,butwecmmevemumﬂomlmpaﬁngWecanmmnmevery
child in this country can have access 1o what they need.

We have in South Carolina a project that is very imporiant, and again
satellite technology is an important pant of that. It's a program aimed at
n-ainingﬂeadSthorkers,meHeadStanteamers,ﬂwmwmtake
care of the children in the day care centers. But the primary focus of this
program is working with rural and migrant camps, Native Americans and

We’:egnmgmworkwimaﬂﬂmegxwps.arﬂit’sgoingtocomeom
of South Carolina, but we’re also going to tie in the public television
station in Chicago that will help us produce portions of this. It will be
live and interactive instruction that will provide specialized training to
meet varying socioeconomic conditions, language, and cultural back-
grounds. Because of this project, there are going to be a lot of children
that would have been disadvantaged that will get a healthy first start.

I think it’s important to just look back a moment and realize that
today's young students are growing up in the electronic age. This is their
technology and their culture, and it’s time that we hamess that and tum
them loose with it, because they are going to use this technology if we
make it available to them. With a public telecommunications system
firmly in place, the door is wide open for delivery of any curriculum
materials.

The stations have years of experience in ulilizing and producing
educational programming of all sorts—the type of delivery systems. They
have forged parnerships with education at the local, state and multi-state
fevel, and no onc can match the experience of public broadcasting in this
arca.

What 1 have described is a telecommunications system for the Nation,
It is already operational, accessible, cost effective, and ensures equity. By
building on—and I emphasize building on—this ¢xisting infrastructure,
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the Federal Govemnment can avoid duplication and waste as it extends that
technology 1o every classroom.

By investing in a public system, we ensure that our society will never
be divided into information haves and have-nots for educational purposes.
The comersione of public television’s mission is education and public
service, and we're determin=d to serve all Americans, regardless of their
financial means or where they might happen 1o live.

Our mission will not change as business or regulatory conditions
change. Thus, it’s important that we rethink how new and existing
resources will be used.

For example, in South Carolina we arc now providing statewide
educational services on a multi-channel basis. We offer more than a
hundred hours of instruction every day. Yes, more than a hundred hours
every day, and we utilize virtually every technology that is out there. We
use sarellite, we use ITFS, we use fiber optic, we use cable, we use
microwave, we use broadcast service, we use computers, and we use
interactive key pads. All of these arc available in South Carolina, and we
arc using right now up to 12 simultaneous channels of instruction and
have plans within two years of adding 20 additional channcls of
instruction o that.

I point this out not as a way of bragging about South Carolina, but as
a way of showing that in one of the nation’s poorest States we've been
able to put together this kind of telecommunications system for the
service of education at all levels. It’s costing us less than 1 percent of our
state’s education budget—less than 1 percent to put together the most
sophisticated educational communications system that any state has. With
the aid of the federal suppor that is going to comc through the new
digital satellite system and with the aid of other fedcral support that has
come along the way, we've been able to enhance and cxpand what we've
done with state dollars.

It's not going to be an expensive proposition in relative terms. If we
can afford to spend what we are spending on education in this country
today, if we can take just 1 or 2 percent of that and rethink how we use
it, we can create a telecommunications highway that will serve all of
education. 1 know of no other means of bringing about that kind of
change without major increases in funding and perhaps decades of
planning and development.

We can't afford 1o waste another generation of children, Senator,
seeking complex solutions to what to me is a very simple process of
using what is already available. As new technologies develop and are
created, they will only enhance what we already have available to us
through public and educational broadcasting in this country. All we need
10 do 1o make it happen is to have the courage and detenmination 1o bring
about change, because that is really all that is necessary.

Because of this technology making quality education equally available
10 every child is for the first time really truly within our reach, and I want
10 emphasize that. For the first time ever, we have the means of making
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quality education on any subject equally available to every child in this
coumy.andtheoxﬂymingagainslanmnginitswayiswhetherwehave
the determination to do that.

Senator, I thank you for putting a spotlight and a focus on this issue
because I think it’s tremendously important. We have the resources at
hand and can do a lot with what we already have, and we'll be able to do
much, much more when the PBS satellite is in place and the public
broadcasting and education broadcasting system is standing there ready
to help in resolving some of our Nation’s educational problems.

SENATOR BINGAMAN, Thank you very much.

[The prepared statement of Mr. Cauthen follows:]
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PREPARED STATEMENT OF HENRY J. CAUTHEN

¥a have besn ssked hers to offer a vision of the clasaroow of the future.
That classrooa in many ways is beginning to take shape today. For sxample, in
the sulti-cultural {nner citiss and {n remote rural areas, many classroom: are
utilizing intaractive technologisn to mske quality education both accessidle
and challenging.

The core of this effort is public broadcasting, the first national media
system intercosnscted by sstellite to provide educational programaing,
services and equal sccess to all citisens.

Public brosdcasting has a strong infrastructurs already in placa to
effectively addiress education reforw. It can cost—effectivaly intercomnect
schools, child cara canters, higher sducation institutfons, tschnical
colleges, state and federal agencies, and health centexrs Across tha country.
1t has the powsr to organize partnerships at every laval and share resources
to combat the educatfon crisis.

With over 340 television stations and 32 state networks, this natioc:
zlready has many of the lanas of the public tslecommnications highvay needed
for education in the 21st century. It offars for the first time a aclution to
the problem of providing equity and accessidility at 8ll lewvels.

This infrastructure will be greatly enhanced by PB5's raplacement
satellita, Talstsr 401. Funded by Congress and on schedule to become

operational 1in 1993, the satellite will hava six transponders. With advances
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in 44g1tal comprassion technelegy, public television -lll ba able to provide
up %o 20 channels on most of these atx transponders Simultanecusly. Each
channel can deliver high quality 2-vay video snd sudio Servicas for education.

Further, advancas in the remarkatle VSAT technology will mske it possibdle
to provide interactive voics, deta, facsimile snd slow scan video ssrvices.
Telscar 401 will become the education sstellite for Lie United Ststes, greatly
sxpanding our reach asnd service to all citizan..

And 1t's mot just the hardwara. Iz's slso the people with the axperience
to wrild a narional system, a system thar is developad in &n orderly and
affictent way. We dullt the first satellite intarconnect.on system and we are
tuilding the next genersation today -- both space and ground segTents. We need
a system that provides for maximum compatibility, while maintaining the
flexibility to suit local needs. Public droadeasting knows how to construct
such a system.

What this means is that the technolegy and expertise that can truly
revolutionice eduratfon i{n AWerics are already within our reach, We don't
have to walt t{ll the year 2000 fo mske it happen. By simply installing &
satellite dish st a school, and a televipion set and VCR ¢n ths classroom,
teachers snd students can participate in 1ive interactive lessons., They will
have access to critical subjecr arsas that would not otherwise be available to
them. Without this equal access to education. many students will be blocked
from entec-ing the college uf their choice or limited {n pursuing their desired
careser paths.

SERC, which vou will hear more Thout todsy, is a prime example of
interscrive distance learning at irs bext. A similar project dased in my

state will provide training to Head Start tezchers working primarily wich
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rural, migrant, Native American and Alaskan village populaticos. The trafning
vill include aducation, health, socisl services, and parent fovolvement, We
will also offer specializad training to meet varying socio-economdic
conditions, languags and cultural backgrounds. Becsuss of this project, many
disadvantaged young children will get & healthy first start in life.

Today's young Students are growing up in tha electronic age, gecting their
tnformation through television and working with cosputers, video gsses, and
othar slectronic devices. It is their technology--their gulture. It's time
we harness the power of the technology for something positive.

With a pudblic telecommunications infrastructure firmly in place, the door
is wide open for the delivery of any curriculum matarials. Individual
stations can provide the eritical local compoments of the system. They have
years of experiance in utilizing all types of delivery systems, and have
forged partnarships with educators at thas local, r.ate gnd multi-state level.

Publie television also has nearly 200 production studios. They are
staffnd by experienced professionals who cau produce instructional
programming, as well as recourcs materials, to assist teachers in utilizing
the technology. No ome can match our experience in this ares.

What 1 have describsd is a telerommunications system for the nation that
15 already operational, accessible, cost-effective and ensures equity. By
building on this existing infrastructure, the Federal Government. can avoid
duplication and waste as it extends techuology into savery classtoom.

And dv investing in a public system, we ensure that our society will never
bde divided into i{nformation haves and have nots for educational purposes. The
cornerstone of public telavision's mission is education and public service.

We are determined to serve all Americans, regardless of their financisl means
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or ths population density ot where they live. Our mission will not change as
businass or regulatory conditions change.

Our priority, then, i{s to rethink how resources can de reallocated to
snhance this highway that alresdy exists for education. For example, in South
Carolina we ars now providing education Services on s mulei-channel basis
statevide. WHe offer more than 100 hours of fnatruction each day, using as
many as 1?2 si{multansous channels of instruction, for less than | percent of
our state's education budget.

1€ we can provide this level of sarvice in one of the nation's poorest
states, we can certainly afford to do it on a national level. Ir is
reasonable to estimate that less thsp ! percent of the nstion's education
budget would be required to install the mecessary satallite receiviog
equipment, or other locally appropriste systems, £o raach unservid schools
across the country. Another ! percent would provide the necessary funds for

- the davelopmant of programming and course materials.

Just consider that for a moment. For less than 2 percent of the funds
presently allocsted for aducation, we can dramatically impact education. I
know of no other means of bringing about this kind of change without very
major increases in funding and perbaps decades of planning and development.
We cannot afford o waste another generation of children sesking complex
solutions when so much can be done with what already is avatlable to us.

4e must further develop and fully utilize the extraordinary resources
public broadcasting offers us. As other technologles are developed and
refined, they will only enhance what can be dome with rhe exi{sting public
system. Because of this technology, making quality education equally

available to every child is, for the firse time, within our reach.

O
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Let me repeat that. It is an extraordinarily importast fact. Yes, for
the €i{rst time ever, we have the means of making quality education on any
subject equally available to avary child in this country, and the only thing
standing {n our way is whether we have tha will, the determinstion, &nd the
courage to engage in the difficult process of bringing about change.

If we tTuly vant to make it heppan, we can. 1 dalieve we have that will,

deternination, and coursge . . . and tha time to start is now.
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SeNATOR BINGAMAN. Mr. Gooler, why don't you go right ahead. If you
could summarize your statement in 8 or 10 minutes, that would be great
so that we can get on and have a little time for questions.

STATEMENT OF DENNIS D. GOOLER, DIRECTOR OF TECHNOLOGY,
NORTH CENTRAL REGIONAL EDUCATIONAL LABORATORY,
OAK BROOK, ILLINOIS

Mg, GooLER. Mr. Chairman, thank you for inviting me to panicipate
in this hearing.

1 am Dennis Gooler. 1 direct the technology efforts at the North
Central Regional Laboratory in Chicago. We arc an agency that serves
seven states in the Great Lakes.

It's cntircly appropriate in a discussion of last mile infrastructure 1o
approach the topic from a technical point of view, and this moming we
have already heard a number of technical discussions about the nature of
this infrastructure.

1 would underscore many of the poinis that my colleagues have made,
but today 1 would like to approach the topic from a slightly different
perspective; namely, the perspective of the kids and teachers who will use
whatever it is that comes through this last mile.

If we are to accomplish the critical goals that we have set for
cducation, our students nced 1o be active leamers. They need to be
manipulating and interpreting and synthesizing information from many,
many sources. They necd, as a matter of business as usual, to be
communicating with other students in their classroom, their school, their
state, and throughout the country and the world. Classrooms, in other
words, need 10 be dynamic places where students are directly involved in
shaping their own learning objectives and strategics.

To achicve this kind of leaming environment, each studen—imespec-
tive of their location, their family experience, or their sociocconomic
condition—must have regular and ongoing access to the world’s informa-
tion resources and to the tools nceded to act on those resources.

We have mapped out telecommunications and other delivery systems
in our seven states. There are tremendous highways and complexes of
clectronic highways available in our states, but very, very few students
can get access to the resourccs moving on those highways. In o0 many
cascs, the student’s view of the world is shaped by access to 2 single,
often outdated textbook.

Teachers need to be able to respond to and manage individual student
nceds and aspirations in ways that have never been possible before.
Teachers nced 10 be able to construct collaborative and individualized
learning opportunities for their students, and lcachers need the instruction-
al resources and tools that professionals in almost any other profession
simply take for granicd: the capacity to communicate with others, 1o
continue their own education, and 1o draw on research and development
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information to improve practice. Yet, for most teachers, contemporary
electronic highways are as nonexistent as they an: for students.

So, what must be done to create the last-mile technology so that
leammers and teachers can gain ready access 1o the information and tools
of the information age? That is, from the perspective of educators and
leamners, what must the 1ast mile infrastructure and the greater information
resource system to which that last mile connects, provide for our
classrooms?

Well, I see at least the following. One, these systems must provide
movement of all forms of information to the classroom level and, indeed,
10 the individual student level. Video, quantitative and qualitative
databases, audio, textual material, instuctional program sofiware,
textbooks, research and development information, raw data, magazines
and joumnals, virtually any kind of information that is out in the world,
should be available to our kids and teachers.

Second, the system needs 1o have the capacity to store and redistribute
information on request within the school or the classroom. To be most
useful and 1o accomplish most leaming goals, the system should permit
cach user to work on whatever information he or she needs at the time
that they need it.

Individual students and teachers should be abie to communicate
throngh various forms of electronic communications with other students
and experts outside the confines of their classroom. Teachers also need to
be able 1o reguladly and easily communicate with other teachers and
experts. In other words, the teaching profession needs to be a profession
in the best sense of that term.

The las’-mile infrastructure must make it possible for users to combine
video, data, text, and other forms of information in their attempts to
understand a phenomenon, to carry out rescarch or 1o create a product.

The kind of leaming environments made possible by the iechnologies
that we are discussing today present complex challenges for instructional
management within classrooms. The technology systems that bring
massive information resources to the classroom must also include
provisions for teachers and students 1o manage all of this, to monitor what
is being donc and with what results. And in crealing the last-mile
infrastruciure, the Nation as a whole must be concemncd with issues of
standards, compatibility, obsolescence, front-cnd costs and recurring costs.

So, what might be appropriate Federal Govemnment roles in supporting
and implementing a last-mile infrastructure that would permit the creation
of the kind of classroom and leamning environment I have outlined?

I sce at least several roles. I believe that the Federal Government does
need 1o play a strong role in causing the development of standards for
hardware and software and telecommunications that arc intended for use
in classrooms. 1 don’t know the right timing on this, Mr. Chairman, but
1 am convinced that unless some of those standards cxist, schools are
helpless in the wake of incompatible handware and software and changes
and arc simply going to be unable 10 move,

20
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Second, 1 think that the Federal Government might look to support
research and development leading to 1>~ creation and manufacture of
powerful affordable multi-media work stations that are intended for

Third, the Federal Govemment might develop or encourage favorable
rate structures for classroom telecommunications. It will do us little good
to get the last mile into the classroom if the daily usage rates exceed our
capacity to pay.

Fourth, the Federal Govemment might focus in some way on the
development of user interface processes so that students and teachers do
not have 10 leam and master a bewildering array of ways 10 gain access
to these information resources.

The Federal Government might consider supporting an Institute for
Educational Technology Training and Applications, whose purpose it will
be to develop strategies of materials needed 1o prepare teachers 10 use
these technologies. It will simply not happen by chance.

And, finally, the Federal Govemment might consider ways 1o support
the design and development of cumricula that reflect the use of vast
information resources and tools for using those resources.

A few ycars ago a bridge on Interstate 90 in Upstate New York
collapsed with agonizing consequences. A major component of our
transportation infrastructure had atrophied to danger levels.

In contrast, the information resources infrastructure that is fundamental
to the future success of our young people, our teachers, and indeed the
long-range social and economic condition of this Nation is yet to even be
built. It is evident that the need to invest in our classrooms, 1o provide the
information resources and tools our young people must have, is no longer
a luxury, but is rather a necessity. We must address this Jast-mile
phenomenon as quickly and as flexibly as possible, but we must do so
keeping in mind the perspective of the uscrs.

Thank you, Senator.

SENATOR BINGAMAN. Thank you very much for that.

[The prepared staicment of Mr. Gooler follows:]
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PREPARED STATENENT OF DENN'S D. GOOLER

To create olassrooms in which studsnts are active learners,
using the most current informatien to pursus both individualized
ané collaborative lesrning proiscta, hoth studants and taachars
nust have accass in a vast array of information rasources, and
ths tonls nasdad to uss those resources. Talecommmications and
sducational tschnologies will be nasded to ml.{ such
mhthﬁnw t:nh. ml: ;:em?zg nm y't
oa vast amounts o ally VAN
information resources imoninu{n’lmﬂ our nation’s schools,
relatively small amounts of such ormation actually mskas it
into our classrooms. 7T0 date, zchools have bsen 2 to put
togethey and maintain the "last pile® tachnologies needed to
scoess information resources.

Suilding that last mile into our nation’s Classrooss

attention to hardware, softwara, and finance issues of
considerable complexity and importance. But last nile
discussions must alsc include attention to what teachars and
students need from last mile technologiss, what will actually be
availadle ones the last nmile has baan built, and how tsachars,
administrators, and learnsrs will be preparad to take advantage
of the information resources 2nd tools that will be available in
classrooms., Ths last mile discussion thus involvas more than
tachnical issuss, but conceptual issuss as wall., It is to these
lattar ismues I will dirsct most of ny comments.

Fron the parapactiva of eSucators and learnars, wvhat pust
the last sile infrastructure, and the gresster information
rescurces systans to which the last mile connects, provids for
classrooms? I saa at least tha following:

1. Novemsat of all forms of information to the classrcem
level an8, indssd, to ths individual studsut usar
lavel. Foras of information include: videos
guantitative and gualitative datsbasas; audio; textual
materisl; instructional program softwars; and other
forxes of inforaation that can be digitired. Exanmples
of xinds of information would inolunde: instructional
programming; textbooks; research and dsvelopment
information; ®"rav® data of a varisty of kinds; multi-

2.3
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nedia packagas; training prograns; magazines, both
print and video; and virtually any other form of
information that may bs usaful in teaching and
learning.

capacity to stors asd redistridute information on

¢ within the sshool or classrcom. That is, the

shonld t off-line usaga of information

reasoureas initially distributed through the alectronic
highway system. To ba most useful, and to sccowplish
most learning goals, the system should psrmit each user
to work on whatever information he or she needs at a
given tims, lxrecpective of what other learnsrs hesd at
that saxpe nonent.

Slectronic commurications capmcity. Individual
students and teachers should be abls to communicate

h various forms ©f elestronic coxmmunications with
other students in & classroom or within the school.
The capacity should also exist to permit students to
coxmunicats with other students in their stata, region,
throughout tha United States and tha world. Students
should also bea able to regularly commsunicate with
exparts in content areas in which studesnts are working.
Similarly, teachers should bs able to regularly and
easily communicate with other teachers and experts.

Integration of information reosources. Students and
teachers nsed the capacity to integrate s variety of
xinds of information resources intc a given
instructional activity or project. That is, the last
nile infrastructure pust maXe ir possidle for users o
combine video, data, text, and other forms of
information in their attempts to undesrstand a
phenomanon, to carry out research, or to Create a
product. Further, the technology systes shou.id
facilitate integration of the substance it deliverr
into curriculum and instructional plans.

Effactive systsy and instruction masagemsnt capscities.
The technology Systems that bring information resources
and tools into the classroom must include workabls
provisions for tsachers and students to manags the flow
of information, to manitor vhat is baing done with the
information, and with what results. Tha Xind of
learning environmsnts made possibla by the technologies
we are discussing also prassnts complex problams in
instructional managemant. JI{ adeguats systex and
instructional managament programs ares not avallable,
the instructional programs envisioned herein will
sinmply collapse on thsemgelves.

231



216

Transforming classroons from their prsssnt naturs to the
xind of information and communicarions-rich anvironnant
above neans childran will not ba learning only from oubdated and
limited textbhocks; childaran will not bde penalized bscause of
vhers they bappsn to live, as all children will hava access to
the world’s informaticn resources; teachers will function as tbe
king of &rofesalonn thay should be. What is deing described
goas well deyond many education raform praposals. But the
snvironments describad cannot sxist unless or until individual
classroons Ars Abla to tap into the worldwide slectronic highuay
systes,

Thars ars undoubtedly a mmbexr of ways the last mils can ba
technically aonstrusted. Much of ths nsadsd hardwars and
softvare already axists that night form the basis of the last
aile technology infrastruoture. Cartain ocomponents of that
infrastructure vill yequire sarious axamination, however. Por
exaxple, it will bs important to develop a powerful, yet
sffordable, multimadia workatation intended for nass by individuad
students and teachars. Ways must be found to make resgular
talecommunications sffordabls. Common interfaces sust be created
50 that usars do not have to learn coxplex and different
intacrfaces to use sach slectronic database nor communications
progran. Thus, will existing tachnologies may be useful in
craating the last mile infrastructure, ns¥ tschnologies may be
regquired to make the systex as rodust as it nseds to be.

¥hat night ba ap iate Fadsral government relas in
supporting and izplem a "last nile” infrastructure that
would parmit the creation of the kind of classroom learning
snavironment I've putlined? I ses at laast thas following roles:

1. Play a strong role in causing the dewvaloprment of
standards for hardwars, softwara, and
telecomnunications intandad for nss in classSIooms,.
Bchocls simply cannot afford to deal with rapid
obsolescence and incoppatidbility in hardware and
software. Without such standards, the last mile will
navar o glosed.

2. Support research and development leading to the
creation and manufacturs of powaerful, affordable multi-
nedia workstations intended for individual student and
teachar use, that will t learnexs and tsachars to
taks rull advantage of information tschnology tools.

3. Convene repressntatives of fedaral agencies interested
in telecommunications policiss, vandors, and regional
communisations coppanies to devalop favarable rate
structures for uss by schoole cf long distance calls.
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4. Support research focusing on the devalopment of common
and usabls usar interface protocols, such that students
and teachars ars not faced with having to learn and
paster & bevildaring array of intarface regquirexents to
use diffarant hardwars, softwars, and communications
canfigurations., Until such protocols are developed,
tachnologies will not becoms transparent tools in
slassroops, and thus will not be used to thair maxinum.

5. Support and coordinats sfforts to meka available for
isarners and teachers in the nation’s €lassroons
informaticn rsscurces from networks such as NSFNET;
matarials and prograns from the regional laboratories,
reassarch centers, and NDN; and information and products
availah’e from buainessss and industrias, professional
associuarions, and other similar organisations.

§. su an Institute for Educational Technology
Training and lications, whose purpose it will be to
devalop strategies and materisls needed to prapara new
teachers, &5 wsll as teachers alraady in the nation’sa
clossrooms, to effectively create the xinds of dynanic
learning envirenmants cutlined earlier. This Institute
would serve as a resource for eXisting teachex
aducation programs, and continmiing professional
agencies such zs intermediate service units, and would
espacially concentrate on vays to ise information
technologies to train tsachers (and learnars, parants,
community senbers, etec.) in how to use technologises.

7. Support prejects focusing on the design and devslopnant
of curricula that reflect the use of vast intormation
resources, and tools for using those rasources.

8. Establisbh an Institute on Education Technology Planning
and Policy, and charge that Institute with the tasks
of: 1) Staying abreast of technol dovelopzents and
forscasting potential uses in education; 2)
Formularing prototypic policy at stats, ragional,
national, and local levels that will reflect the
potential uses of telecommunications and educational
technologiss to improve education; 3) Regularly
convaning nsetings of policy makers, vendors, and
practitionars to ensure continued partnerships betweed
aducation and business around thass powarful issues of
technology uses in education.

A faw years ago, a bridge on Interstate Highway 90 in
Upstate Nev York collapsed, causing the death of a number of
peopls. That incident drove home the point that = major
copponent of our transportation infrastructure had atrophied to
dangsrous levels, with potentially Gevastating ConseguERces. 1
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suggest to you that the information resources infrastructure that
is fundamantal to the future success of our schools, and thus to
the long-rangs social and econemio condition of pur natien, is
not sisply a victim of atrophy, but that in fact the
infrastructure bas not even besen built at all., For all the
ransons I have outlined today, it is apparent that the nesad to
invest in our classrooms, to provide the information and tools
our young pecpls absolutely nust have for their futurs survival,
is not luwxury but necessity. The last mile phenomsnon must be
resolved as guickly and as flexibly as possible. Even in schonls
where invastments in technology havs besn mads, a plateau of use
is being achieved. Without access to the conplex of slactronic
highways, and without guality materials woving on the highways,
that platesu cannot bs overooma. But for most schools, even
ninizmal tachnelogy investments have not been made,
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SENATOR BINGAMAN. Mr. Schultz, why don't you go right ahead.

STATEMENT OF DANIEL SCHULTZ, ASSISTANT STATE
SUPERINTENDENT FOR EDUCATIONAL TECHNOLOGY AND
GRANTS, MICHIGAN DEPARTMENT OF EDUCATION

MR. SciuLTz. Thank you, Mr. Chairman, and good moming.

My name is Daniel Schultz, and ’'m the Assistant State Superintendent
for Educational Technology and Grants in the Michigan Department of
Education. On behalf of the Michigan State Board of Education and
Department, I am very pleased to be here today and have the opportunity
to highlight one state’s experiences in developing instructional telecom-
munication systems and offer some comments on the steps the Federal
Govemnment could take in supporting classroom initiatives and technolo-

By

It has been noted that public education is the last major labor intensive
industry to begin 1o use technology in its day-t0-day busincss. With this
perspective, the topic of today’s hearing is of critical importance.

In response to national calls for school reform, proposals for schools
of choice and initiatives dealing with the restructuring of schools, State
Depariments of Education, schools, colleges, and universities are
exploring innovative ways 1o use telecommunication technology for
teaching and leaming.

In this context, telecommunications must be defined in the broadest
sense, as accessing and communicating information via technology.
Telecommunications is receiving unprecedented attention, and our public
cducation systcms must be included in this debate. Increasingly, the
successful operation of schools and busincsses hinges on the efficient
exchange of voice, data and video signals.

One of the most efficient examples of telecommunications technology
in use today are the loftery systems operated by 33 states and the District
of Columbia. We have done a better job in this country of electronically
linking party and convenience stores with our state capitols than our
schools. And with a satellite dish on virtually every automobile dealer-
ship, it's easier to communicate with sales managers than school
superintendents.

It begs the question. Why haven’t similar communication networks
been created for our schools?

Michigan's experience in connecting buildings and classrooms through
teleccommunications for instruction has resulicd in over 40 different
interactive distance leaming projects, half of which arc active and offering
courscs today. This represents a hybrid system using coaxial cable, twisied
pair, microwave, ITFS, and fiber optic technologies. These telecommuni-
cation systems arc used to provide instruction for students, training
programs for teachers, and site-to-site mectings among administrators.

Michigan has shown that a hybrid multiple technology sysiem can
work. Yet, in a State that has an infrastructure with over 150,000 miles
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of fiber optic cable, less than 1 percent is being used for instruction. Like
many other states, the fiber optic capacity that exists is nv.t being used due
to regulatory, pricing, or other last-mile issues.

Should schools be put in the position of comreting with private
industry and creating their own telecommunications systems? We have
examples of that. States should build on the investments that already have
been made.

In 1990, in Michigan, a state-level telecommunications task force
recommended a strategy for capitalizing on the State’s communication
resources. The task force specifically recommended building telecommu-
nication partnerships between businesses, communities, governments, and
schools; providing quality training programs for educators, providing
incentives and competitive grants 10 encourage the deployment of
telecommunication technology in schools; coordinating a telecommunica-
tions network for education; supporting efforts of post-secondary
institutions in training a marketable work force; and encouraging the
establishment of new entreprencurial vcmures that draw upon the
untapped potential of telecommunications tev. 2ology.

In Michigan recent legislative initatives are addressing the Staie’s
current telecommunications policy, which was initially written in 1913,
and there is significant regulatory interest on the part of the Michigan
Public Scrvice Commission.

SENATOR BINGAMAN. You had a telecommunications policy in 1913?

MR ScuuL1z. Initially drafied in 1913

SENATOR BINGAMAN. That would be an intercsting document 10 read.
[Laughter.]

Go right ahead.

MR&. ScuuLTz. Financing for telecommunication projects is a continuing
concem in the educational community. With approximately 30 states
axperiencing serious fiscal problems, it's unlikely that states willbeina
position to contribute to a national telecommunications network.

A new development from the private sector has accelerated interest in
instructional telecommunications. Michigan has the fourth largest number
of middle and high schools subscribing to the Whitile Communications’
Channel One news prograr1. What prompted over 10,000 schools across
the country to sign three-ycar contracts with Whittle Communications?

Channel Onec has raised a national debate regarding the use of
commercial adventising in schools. Clearly, the Whittle organization has
touched a responsive chord, and school districts responded for financial,
programmatic, and symbolic reasons. It suggests how urgent the need is
to acquire technology no matier of how basic.

As the consumer electronics industry rushes to mary personal
computers, tclevision, video cassette reconders, compact disks, and
telcphones, multimedia applications for cducation are alrcaly being
marketed. Multimedia software integrating voice, graphics, music, text,
and video images will soon be available to the mass market, and pa:ents
will be pressured to purchase the latest clectronic notcbook. These
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portable laptop devices are capable of connecting with telephone lines to
communicate with computers. |

The problem on the horizon for elected officials and policymakers is
the question of equity. How do you assure that children of low-income
pammsandﬂmseinmmkspamelypownmdamashavcmmm
new tools? How do you assure that the system of public-tax supported
libraries—traditionally the place where knowledge, information and ideas
could be acquired free of charge—continue to be available for all
Americans?

Public library collections are diminishing at an alaming rate, and—as
Mr. Cauthen has noted—we risk a society of information haves and have-
nots. There is an opportunity 1o reinvest in our libraries by installing
sophisticated computer-bascd 1ransmission and retricval systems.

A priority must be based on training for classroom tcachers, adminis-
trators, students and parents as access to information increases via
technology. Consumers must be competent in finding, selccting, analyzing
and summarizing information to solve problems. What is needed is a
program similar 1o driver education to help people access and navigate
these electronic highways.

Typically, there is a technical vocabulary that is commonplace among
engineers and telecommunication providers, but it is often viewed as a
foreign language by educators and consumers. As a result, critical
decisions involving teaching and lcarning are deferred to those least
knowledgeable about the instructional process.

With tclecommunications, schools can offer an expanded and high-
quality curriculum. Schools will be able to choose tclevised programming
available from across the nation and from other countrics. With these
changes, the cumiculum will nced to be more individualized, focused on
the solution of actual problems, building job skills and awarencss of
different cultures, beliefs and valucs.

Incentives arc necded to reduce the number of studenis who drop out
of school, and provide altemative programming for those who have
dropped out, and increase cquity in rural arcas. Telecommunications offer
adult leamers, particularly thosc with transporiation problems or child-care
needs, opportunitics for high school complelion and job skills training.

Telecommunications should also be used to serve the cducation and
rehabilitation nceds of individuals in correctional institutions. It has been
shown that the more years of education a person has completed, the less
likely he or she will be involved in criminal activitics. Over 80 percent
of this country's prisoners arc high school dropouts. Nationally, an
average of $21,000 a ycar is spent to house each prisoner, a figure which
far excecds the per pupil expenditure in any staic.

As new lechnologies become available for leaming, a differcnt kind of
classroom devclops, an inquiry-centered classroom of the future.
Technology scrves as the backbone for this ncw lcaming cnvironment.
Through the use of technology, students cxpericnce greater access 10
information and resources.
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1 have submitted some written materials that go into great detail about
these new classrooms, which I will, in the interest of time, skip over here.

If the Fedcral Government makes a long-temn commitment fo
tclecommunications and puts funding behing it, the private sector will
respond. With national and state policy that requires or provides
incentives for telecommunication providers to work with the cducational
sector, coordinated systems for schools will develop.

In conclusion, telecommunications and educational technology can
provide new opportunities for teaching and lcaming, but they arc not a
panacca to the problems facing educational institutions. The following
points are essential 1o realizing an integrated high-tech telecommunica-
tions network for all schools:

— There should be incentives for improvement of local govermnment
services.

— Any tcleccommunications system should represent the needs of all
levels of education, kindergarien through graduate school and adult
training.

— National standands should be developed based upon existing model
classrooms.

— An information database should be developed, which includes
specifications for instructional telecommunications sysiems.

— National standards for electronic data interface arc essential.

— Joint ventures between users and providers should be encouraged
to simplify operation of new technological tools.

— The ultimate objective for instructional tclecommunications systems
is 1o become as ubiquitous and invisible as a telephone call.

— The gap between society’s information haves and have-nots needs
to be narrowed.

— Decisions must be based on solid engineering, technical studies and
demonstrated needs and increased efficiency.

— Training programs for educators and administrators are critical to
cnsure maximum use of telecommunications Systems.

— Tclecommunications systems can provide greater cquity in the
delivery of cducational services.

— And the education community must participate in sirategic planning
to ensure better use of scarce resOUrCes.

It’s obvious that an investment in instructional telccommunications is
an investment in the future.

Thank you very much for the opportunity.

[The preparcd statement of Mr. Schultz, together with additional
material, follows:]
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PREPARED STATEMENT OF DANIEL SCHULTZ

Good moming, Mr. Chairman. My name is Daniel Schultz and I am Assistant State
Supeﬁnm'dmtforsdwadmmﬁechm&ogy and Grants for the Michigan Department of
Education. OnbdmlfofﬂmMichiganSmBomdofEdmaﬁonmdDepmmof
Educaﬁm,lmndukcmmmkmememhmdmesmﬂﬁmmmucaﬁm.m
and Humanities and the Joint Economic Committee for the oppostunity to highlight one
state's experiences ind:vclu;ﬁnginsmﬁmml:dmmmﬁcmmu systems and offer some
comments on the steps the federal govemnment could take in supporting classroom
initiatives in technology.

It has been noted that public education is the last major labor intensive industry 10
begin to use technology in its day to day business. With dﬁspezspccﬁvc.ﬂmop'u:of
today's hearing, Esucational Technology in the Classroom, is of critical imporance.

In response to national calls for school reform, proposals for schools of choice,
and initiatives dealing with the restructuring of schools, state departments of education,
along with schools, colleges and universities, ure exploring innovative ways [0 use
elecommunications technology for teaching and leaming. In this context,
relecommunications must be defined, in the broadest sense, as accessing and
communicating informarion via techoology.

Telecommunications is receiving unprecedented attention and our public education
systems must be included in the debate. Increasingly, the successful operation of schools
and businesses hinges on the efficient exchange of voice, data and video signals.
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One of the most efficient examples of telecommunications technology in use foday are the
lottery systems operated by 33 states and the District of Columbia. We have done a better
job in this country n{ electronically linking party and convenience stores with our state
capite’s, than our schools. And, with a sasellite dish at virually every automobile
dealership, it is easier to communicate with sales managers than school superintendeats.
It begs the question; why haven't similar communication nerworks been created for our
schools?

Michigan's experience in connecting buildings and classrooms through
telecommunications for insgruction has resulted in over 40 different interactive distance
leaming projects; haif of which are active and offering courses today. This represents a
hybrid system using coaxial cable, rwisted pair, microwave, ITFS (Instructional Television
Fixed Services), and fiber optic technologies. These relecommunications systems are used
to provide instruction to students, training programs for teachers, and site-10-site meetings
among administrators.

Michigan has shown that a hybrid, multiple-technology system can work, In a stare
which has an infrastructure with over 150,000 miles of fiber optic cable, less than 1% is
being used for instruction, Like many other states, the fiber optic capaciry that exists is not
being used due to regulatory, pricing, or other ‘last mile' issues. Should schools be put in
the position of competing with private industry and creating their own telecommunications
systems? States should build on the investment that already has been made.

In 1990, a state-level Telecommunications Task Force recommended a strategy for
capimlizing on the state's communication resources. The Task Force specifically
recommended:

«  Building telecommunicarions parmerships between businesses, communities,
govemments, and schools.

»  Providing quality training programs for educators who use relecommunications
technology 1o deliver instrucrion.

«  Providing incentives and competitive grants to encourage the deployment of
telecommunications technology in schools.

»  Coordinating a telecommunications network for education,
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»  Supporting the efforts of postsecondary institutions in training a marketable
workforce.

Encouraging the establishment of new enweprencurial ventures that draw upon
the untapped potential of tclecommunications technology.

Recent legislative initiatives are addressing the state’s current telecommunications
policy, and significant regulatory interest has been shown by the Michigan Public Service
Commission.

Financing for telecommunications projects is 8 continuing concem in the education
community. With approximately 30 states experiencing serious fiscal problems, it is
unlikely that states will be in a position to contribute t a national telecommunications
network. As it is, competition for existing resources is keen.

A new development from the private sector has accelerated in®rest in instructional
telecommunications. Michigan has the fourth largest number of middle and high schools
subscribing to Whittle Communication's Channel One news program. What prompted
over 10,000 schools across the country to sign three-year contracts with Whinle
Communications? Along with two minutes of commercial advertisements presented duning
.ne Channel One programming, & school receives approximately $50,000 in television,
video, and satellite equipment. Channel One raised a national debate regarding the use of
commercial advertising in public schools. Clearly, the Whittle organization touched a
responsive cord, and school districts responded for financial, programmatic, and symbolic
reasons. It suggests how urgent the need is to acquire technology, no matter how basic.

As the consumer electronics industry rushes to marry personal computers, television,
videocassette recorders, compact discs and telephones. multimedia applications for
education are already being marketed. Multimedia software, integrating voice, graphics,
music, text and video images, will soon be available 10 the mass marke! and parents will be
pressured to purchase the latest “elecronic notebook”. These portable, laptop devices are
capable of connecting with telephone lines 10 communicate with other computers.
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The problem on the horizon for elected officials and policymakess is the question of
equity. How do you assure that children of low-income parents and those in rural,
sparsely populated areas have access 1o these new tools? How do you assure that the
system of public, tax-suppormed libraries, traditionally the place where knowledge,
information and ideas could be acquired free of charge, continues t0 be available for all
Americans? Public library collections are diminishing at an alarming rate. We risk a
society of information haves and have-nots. There is an opportunity fo reinvest in our
libraries by installing sophisticated, computer-based transmission and retricval systems.

A priority must be placed on training for classroom teachers, administrators,
students and parents as access to information increases via technology. Consumers must
be competent in finding, selecting, analyzing, and summarizing information to solve
problems. What is needed is a program similar to “driver education,” io help people access
and navigate these electronic highways.

Typically there is a technical vocabulary that is commonplace among engineers and
telecommunicarions providers, but often viewed as a foreign language by educators and
consuniers. As a result, critical decisions involving teaching and leamning are deferved to
those least knowledgeable about the instructional process. Schools end up with an
engineer's fantasy, but an educator’s frustranon.

With telecommunications, schools can offer an expanded and higher quality
curriculum. Schools will be able 1o choose televised programming available across the
nation and from other countries, not just locally. Connections will be strengthened
between K-12 school districts, community colleges, and universities. Library collections
would be accessible by students no matter where they live.

With these changes, the cusriculum will need t be more individualized, focused on the
solution of actual problems, building job-skills and awareness of different cultures’ beliefs
and values. Incentives are needed 1o reduce the number of students who drop out of
school, provide altemative programming for those who have dropped out, and increase
equity in rural areas. Telecommunications offer adult leamers, particularly those with
transportation problems or child care needs, opportunities for high school complenon and
job-skills training.
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Telecommunications shonld also be used 10 serve the education and rehabilitation
needs of individuals in correctional institutions. The more years of education a person has
completed, the less likely hefshe will be involved in criminal activities. Over eighty
percent of this country's prisoners are high school dropouts. riationally, an average of
$21,000 a year is spent 1o house each prisoner, a figure which far exceeds the per pupil
education expenditure in any swmre.

As new technologies become available for leaming, a different kind of classroom
develops ~ an inquiry-centered classroom of the future. Technology serves as the
backbone for this new leaming environment. Through the use of technology, students
experience greater access fo information and resources.

These classrooms will have the following features:

Student and teacher explorers work together in teams that practice the strategy of
cooperative leaming;

Student teams work separately on subtopics within a common classroom theme.

Students are encouraged 1o investigate knowledge domains on their own and form
hypotheses based on information uncovered in their independent research.

Students learn by doing.

Students get hands-on training experimenting with numerous group problem-
solving strategics.

Students learn how to respond to unexpected, chaotic situations, take risks, and
support each other through the lcaming process.

In addition to these remarks, 1 have submitted written :=sumony which describes how
all of these concepts work in & unique mode] classroom faciuty that has been in operation in
Michigan for the past three years and has attracted national interest from the media,
corporate sector, and other siates.
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If the federal government makes a long-term commitment to telecommunications and
puts funding behind i1, the private sector will respoad. With a national, and stawe policy
that requires or provides incentives for relecommunications providers to work with the
edncational sector, coondinated systems for schools will develop.

In conclusion, telecommunications and educational technology can provide new
opportunities for teaching and leaming; but they are not a panscea 10 the problems facing
educational institutions. The following points are also essential to realizing an integrated,
high-tech telecommunications network for all schools.

»  There should be incentives for improvement of local govemnment services.

»  Any telecommunications system should represent the needs of all levels of

education- kindergarten through graduate school, and adult training.

«  National standards should be developed, based on existing model classrooms.

»  An information data base should be developed which includes specifications {or

instructional telecommunications systems.

«  National standards for electronic data interface (EDI) are essential.

»  Joint ventures berween users and providers should be encouraged to simplify

operation of new technological tools.

»  The ultimase cbjective for instructional telecommunicar.ons systems is 1o become

as ubiquitous and invisible as a telephone call.

»  The gap between society's information haves and have-nots needs 1o be

narrowed.

«  All decisions must be based on solid engineering, technical studies, demonsmated

needs, and increased efficiency.

»  Training programs for educators and admnistrators are critical 10 ensure

maximum vse of telecommunicasions systems.

+  Telecommunications systems can provide greater equity in the delivery of

»  The education community must paricipale in stralegic planning to ensure better

use of scarce nESOUrces.

An investment in instructional telecommunications is an investment in the future.

Thank you very much for the opportunity to come here today, and 1 am prepared to
respond to your questions.
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An Inquiry-Centered
Classroom of the Future

By
Fred D'ignazio and Daniel Schultz

Buttipg Both Feet into the Future
The inquiry-centered classroom of the future will emphasize four themes:

1. Itwill reinforce the vital leadership role of the teacher.
2. It will integrate technology wio cntical aseas in the curriculum.
3. i:wﬂluﬁsw:;upmgiesfmmhmhwimnymlymmm

1s and minimal in-schoel technology ex X
4. Irwall link advanced technologies o aummg STAtCgicS.

This last theme will make the classroom @ true leaming environment of the future. In many of the
innovnﬁvem'wm in education, only one foo! is placed 1n the future while the other foot i quietly.
invisibly mired in the past. Forexample, an advanced-technology project may use older seaching
strategies which have not been supported by current research or by mecent test scores. Or an
emmnw classroom may be trying new teaching and leaming straiegies without making
effective use of advanced technology.

Classrooms using advanoed technologpes
ofien employ older icaching suntegies

The inquiry-centered classroom of 1he future wil] combine advanced mulimedia technologies with
advanced ieaching and leamning strategaes. including

» Cooperative Leaming + Apprenticeship
« Thematic Teaching « Group Problem-Solving
» QGuided Inquiry « Critical Thinking
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Cooperative Learni Student and teacher explorers work together in teams that practce
the of cooperative ing which has been developed and tested in classrooms for the
1en years, oa research conducted at The Johns Hopkins University and the University
Minnesota. Teams perform self- wﬁ'?dequuuy Students are responsible for their
own learning and for their teammates' ing. Students rosate the role of leader and other roles.
Nomismposedwkmmlﬁng.bmmmdmmmmmedmmuea

Thematic Teaching The reacher functions as classroom leader, head explorer, knowledge-
mmumm.dem»mm,mwm.mmm
several curriculum umits under powerful umbreila themes, such as Ching, the American
Constitugion, whales, space explorstion, eic. The themes contain units across the curriculum and
apply curricular opics to real-world problems and issues, Student reams work sepamately on sub-
topics within a common classroom theme. Teams work together collaboratively under the
teacher's direction to integrase their independent research into 8 single, interactive pmduct.

Guided Inquiry The seacher teaches not by telling students facts and answers bus by
pmmgmkuamywia.udqmsmmﬂkngem:mnwwms:
domains on their own. The teacher guides the students’ inquiry at all times to help the students
aypmmnnmmﬁminssme@ﬁcﬁmdwmmdemmmmw
dramatic interpretstions of their own. Some credit is iven for "commect™ answers, but even more
credit goes to students who are able to nrticulate therr ine of reasoning, form hypotheses based on
information uncovered in their independent research, and who take on the responsibility for
encouraging their classmates' leaming through the inquiry process.

Apprenticeship Leaming by doing in the presence of a master. In the classroom the teacher
is the master, and student apprentices approach subjects as "apprentice teachers.” In this role they
are challenged to do deeper processing 10 beter 2 ven subject They must leam m
communicate their understanding clearly and effectively to their fellow classmates. And they must
"showwhasmeyhmw"ki:ﬂlymdgmuysodwycanbaﬁldthgirclmmm'self-esteem,sdf-
confidence as leamers, and ultunately their knowledge of the subject.

Group Problem-Solving  Students get hands-on aining experimenting with numerous
group problem-solving strategies. They leam verbal smategics, written sumutegies, terized
strategies, ¢, The tescher constandy chalienges the group with interesting probiems that would
be too long or too complex for any individual to solve on their own. Snxdents learn that they are
m.qtﬁcka,mmpowﬁﬂasammmmymmmekown. Yes they develop pride
in their individual contributions and in the way those contnbutions move the entire group forward.

Critical Thinking The classroom of the future is not for the faint-hearted. (Of course,
neither is the world of the future!) The teacher's strategy is to place the students in confusing,
c)mﬁcsimﬁmsinwmmeymdnmndmﬂypmﬂywhuhechmdotmmmmey
mmxge:m.memdqumhmwnmmﬂmppmmhomuuamsxfwmpmg
and survival. The teams occasionally fail in their missions, but they leam that failing isn't the end
of the world. Theyimthntmﬁmkcsmms&mfalw:ﬁnsmﬂﬂmylmhowmmhniu
the learning ansing from their misiakes mylmmummwmf:l;nmeirmmwmmm
g.seks.goomonaﬁmbauthetimandﬁmomhowtomrp their tasks ully most of
tme.
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inquiry Centers

The classroom of the future will model an inqui -centered classtoom of the 1990s in which the
teacher acts as the leader, guide, and evaluator several student knowledge explorer seams. Each
nmmmmmummmmummmmmmm

Condmimcsﬁgaﬁwmemhinmﬂmwklmndm

A Capture i and sounds from the real world o develops
mmﬂlgm

A Qummmypmbmmdmmmasdecmmhns
exercises for fellow students,

A Create jons and publications 1o show 1o other classes,
the s ts' parents, and their community,

; Student Explorer Team

Teaches a8
Leacer
Rosearch &
Publishang
Stuuon
Caontent
Explonng
Leamsng
Research &
Publishmg

Resources
7 Reseach &
Sunon Student Explores Team m'

Swsdens Eaploses Toam

Inquiry-Centered Classroom of the Future

Computer and video nerworks will tie all the classroom work stations together for the easy. quick,
“invisible” exchange of images, sounds. and spoken and written fext among student rescarch
teams. haddiﬁm.ﬂxchmmubewixedmthemmwoﬂdviacnble'l'\’,ﬁheroptics.
telephone lines, and satellite dish. This allows the student inquiry teams to "dial up” world news
asithk&mﬁwhﬂmﬁmwﬁu&mdmuinoﬂmcmmm.mdwmdnxmasa
pant of their rescarch and investigation into a viral cuTicular topic.
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Merging Technologies
The inguiry centers will combine the following technologies:

s Audio » Telecommunications
» Video « Distance Leamning
» Computer » HyperMedia

Audio Student and teacher create audio dat bases using sounds they have capiured
from their classroom, school, and community, and from electronic sound sources, including
mw.mm.mmmmm&m.mmmaym
stored on computer disk, and linked thematically with images, text, animations, etc.

Video pmmmvﬁmcmmu-iwmﬁmdgiﬁmm.mdmm
"screen- ”cudsmcapantimgﬁﬁmmmlwtdmd@ve:hmmdiskﬁmmﬂmr
computes. The images are hinked thematically with sounds, text, animations, eic.

Computer The computer acts as the hub of cach explorer team's inquiry center. Itis used to
capture, store, process, fransform, communicate, and publish the explorer icams’ findings.

Telecommunications Student and reacher explorers conduct their investigation into
different subjects (e.8., biomlimm mﬂ\y. oc plane geometry) by linking their

i classrooms ~ down the hall and around the world  Explorer
RS infeTview mgexmmm-mmmmmm

: wer and recond original quotes, sounds, etc. on
their muitimedia dar . arer teams in classrooms separated by thousands of miles conduct
joint investigations by . ucating images, sounds, text, animations, eic. over phone lines
from computer 10 compuies.

Distance Learning Two-way data, voice, and video carriers in the classroom of the future
:nableexpmmm”plugim“omammdcxminmelocalccmmunityand
mmephmnTmmﬁxmmcmmm.bmwmm&mmemm
their eleclassroom as "teachers for a day.” Guest teachers may be invited 10 lecwure, or, more
mmy.wmmzmmmwmmmmesmammmwmmm (A
“ieleclassroom” is & cluster of physical classrooms wired togethes with two-way interactive data,
voice. and video camiers.)

lu?perMedh Explarer teams will retum from their expedions and create interactive
informational in the form of presentations, publications, tele-presentations, or tele-
publicarions. team producis will be in the form of hypermedia which integrates music, sext,
images, live-action video, spoken voices, colorful animations, eic. into chalimg:f simulations of
real-world situstions. The teams' classmates who use the products will have 1o solve s challenging
problem or problems. They will take on the role of real-world sctors {explosers, policymakers,
scientists, peacenakers, or everyday ) who are faced with dramatic problems and who have
mmkcdecisimhasedmmin ormation and too lintde ime. The products’ users will be
challenged to work ively and effectively to discover the best course of action in
as lirtle time as possible.
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A_Vehicle of Knowledee and the Imagination

The mission for each explover weam will be similar 1o that of the Starship Enterpnise from the famed
Star Trek TV and mowie senes: o boldly go where no learner hus gone before.

Each inq\ﬁtmm will be a vehicle of knowledge and the .magination, piloted by a team of
student exp One week the vehicle mught take a team of explorers off 1o Neptune. the next
week 10 3 meeting of the Continental Congress, the week after 1o a fish-processing plant on the
southern coast of Iceland. Ex:hvnyagclhc;t:d:msmakewiﬂbccmmmdamﬂmimpwm!
1opic or theme chosen by the teacher which integrates crincal subjects 1 the curmiculum, The
student explorers will journey 1o the farthest reaches of time and space. but they will always begin
their journey in the classroom s library and 1n the world just outside the classroom door.

The smdenss’ mission, during a rypical unit. will be to map the worlds that they discover, and to
deveiop multimedia prescnianons and publications that encourage feilow classmates to follow 1n
their footsteps. All products the students develop will be interactive. designed to engage theis
classmates in critical thinking, problem-solving, and decision-making in a dramatic, real-world
scenario. The philosophy of the classroom will be “Make It and Take 11" so that the students can
1ake the wmpes, disks. and papers they create back home to show therr families.

role played by the teacher 1n the classroom of the future. The teacher will guide the student
explorer teams, keep them on track, and help them climb out of the black holes that they will fall
into on their journcy. The teacher will propose the major areas of inguury. train studenis 1n vital
process skills required 10 conduct their research at peak effecuveness. monuor gach feams’
progress in their investiganon. and evaluate sheir success i shanng thewr joumeys with others,

s ’ ]

For the past three years the state of Michigan has run a model classroom of the future program
funded by the Michigan State Board of Education. The model ciassrooms. dubbed “Teacher
Explorer Centers,” have been serup i three si1es:

. East Lansing Public Schools, East Lansing. Ml
. Oakland University, Rochester, M1
. Bay de Noc Communsty College, Escanaba, Ml

-_
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ing this time the Teacher Explorer Centers have trained over four thousand K-12 reachers and
administrators from 150 school districts around Michigan and from 18 states around the United
States. In addition, we have conducted 8 “collaborative inquiry laboratory” for another 1,000

Michigan students.
For_More Information
Please contact the paper’s authors if you would like more information:
Fred Dlgnazio President, Multi-Media Classrooms, Inc. and Director of the
East Lansing Teacher Explorer Center.
Teacher Explorer Center
East Lansing Public Schools
509 Burcham Drive

East Lansing, MI 48823
Phore: $17/337-1781 ext. S8
Fax: 317/337-8171

Daniel Schulsz Assistant State Superintendent for Educational Technology and
Grants, with the Michigan Departmen: of Education.

Michigan Deparmment of Education
P.O. Box 30008

Lansing, M1 48909

Phone: 517/373-6331

Fax: $17/335-4565
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y to upgrade
sdxmls.omuﬁngwiﬁchocmrsmmmﬂl‘mmmitmmma
lotofpe@e,ismatwehavegmmlagxmmtonﬂnadvmced
pimnmtmumﬂmtamavaﬂablemhighsdmlsmdem&amuum
we have those in a lot of different subjects now, and 1 don’t know how
many.

Aslmde:smndit,ﬂxequalityofthatcoursewoﬂ:isno@qusﬁmwd.
I've had teachers cxplain to me that they felt very comfortable, because

felt very comfortable with.

Why can’t, or maybe it is available, but it would seem that providing
matinstmcﬁoninadvameplaoemelncoumes,onanaﬁmalbasisforan
schoolsmatwmnedwmsit,wouldbeaverynatummﬂngtodo. So,
if there is a school in my state, whether they have a teacher who can
teach whatever it is or not—calculus or Japanese or American history—
advanced placement or whatever course, they could go ahead and give the
smdentsﬂmlwmtedmtakemalcoummeopponmﬁtytodosoby
plugging into a national system. Now, why isn't that an appropriate
objective for us to pursus, or maybe that is being pursued somewhere. Is
that being done, or something similar to that being done, at the present
timc on a national basis?

Mz, CAUTHEN. Senator, yes, it is. The SERC project, for instance, is
doing just that in terms of the advanced placement courses in Russian, in
Japanese, in calculus and others.

SENATOR BINGAMAN. Now, you're reaching what, 24 states?

MR, CAUTHEN, Twenty-four states now, that's right, and then there are
scveral other distance leaming projects that arc rcaching other states. So,
yes, it is an appropriatc thing.

SENATOR BINGAMAN. You're providing advanced placcment couny s 10
those 24 statcs, and do you have that capability available for all the
schools in those states or j»st thosc that have hooked up to your satelliic
system? How many actual ~chools arc participating in that? When we say
24 states, it sounds like half the Kids in the country have that opponia Y.
Is that accurate?

Mg, CAuTHEN. Not at all, no. i pije.i°s nang indo its fournh | car.
and funding really has been the gquestion of i v far i has exnandes and
it has not reached anything like the fotal poanite... U gt o saadl

percentage of the population, but the testing Gt = - bheo oo de
‘The question is the cost of doiig il
SEvATOR BinGavan. And that involves the . o e satellite disties”
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MR. CAuTHEN, The satellite dishes and the satellite time, because with
the live interactive instruction, you don’t teach 100,000 students at one
time. You have a finite group of students so that they can interact.

SENATOR BINGAMAN. Now, the satellite time that you refer 10, is this
new PBS satellite going to help solve that problem for you?

MR. CAuTHEN. It certainly will, because right now on the SERC
project, when we started out, we were having 1o purchase one transponder
to transmit a program. Then, the second year we needed two. One
transponder now with the digital technology will carry many channels, So,
the cost, you just divided it, and if we were paying three or four hundred
dollars an hour for that, it"s divided by 8 or 10 or 12.

SENATOR BINGAMAN. But now that new satellite will be available for
your use in broadcasting these courses that you're broadcasting to your
schools?

MR. Cautien. PBS is working on the means, yes, of making that
available. There will be a charge, but it will be far less than what we are
now having 10 pay from a commercial lender.

SENATOR BINGAMAN. And the main obstacle, as you scc it, is that cost
of using the satellite at the present time?

MR. CAUTHEN. Absolutely, that’s it.

SeNaTOR BiNcAMAN. Do any of you have comments on that? Mr.
Gooler?

MRr. GooLEr. 1 was going to say that there are a number of systems
offering such courses, and in general, depending on how well those
courses arc constructed and made available, people are quite pleased with
those courses.

What we are finding in our region is that our teachers are intcrested
both in full courses delivered that way, but increasing also interested in
having information brought into the classroom tha: they can then construct
into their own courses and integrate into their own curricula.

But certainly the course idea you've talked about is being done, and
it’s pretty widely accepied, 1 believe.

SENATOR BmnGaMaN. How extensively is it being used? 1 mean is this
purely an experimental thing we're sitting here 1alking about, or do a lot
of teachers out there have this opportunity? I have the sense that if I had
a pancl of teachers sitting in front of me randomly sclected fiom around
the country, they would tell you all this stuff is pie in the sky, and they're
teaching with books and pencils.

MR. GooLkR. I believe that the coverage of such courses is very, very
limited, and it is a function and part of the ability 1o receive it, the costs
involved and so forth. So, the widespread penetration of this thing is quite
limited at the moment.

MR. ScHuLTz. It’s our experience in Michigan that it’s available in
some places in Michigan. It is limited due to some of the financial aspects
rclated to subscribing.

S
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There is another perspective on this, too, and that is that there is
interest in it, but there are also local values and local school district spins
on that schoo! districts feel very strongly about. With the
&wnualimdsystemwehavemﬂﬁsmmw.memismtabmﬁmm
in school districts for a national advanced calculus or chemistry program.

SENATOR BINGAMAN. As I understand it, there is a lot of interest in
takingﬂmadvmcedplmnuﬁconrseincalcﬂmamundﬂwmmtry.

MR. ScHuLTZ. Very definitely.

SENATOR BINGAMAN. So, all I’m saying is that you would just use the
technology available to facilitate the taking of that course. I'm not
suggesting anything else.

MR, CAUTHEN. Senator, there is an interesting spinoff that we found on
this, oo, and that is that the teachers who work in those classrooms with
the students, the facilitating teachers at the local site in the language
courses, for instance, we found out that teachers of other Janguages want
10 be those facilitators. They're leaming Russian and Japanese, but the
math teachers who don't know calculus want to be in there. They want
to leam it. We're spreading and extending the quality of the tcaching
force in that process, and we didn’t expect that to happen.

MR. GooLER. There is another offshoot of this, Senator, which you will
probably hear. It's not an insurmountable problem, but one 10 be aware
" of. The distance delivery of courses presents interesting problems related
10 teacher certification. In some states, this has been solved, but in others
it’s a real battle about who needs to be in the classroom into which these
courscs are being beamed. Must it be a cenified teacher in the content of
the satellite instruction or not? This is a particularly critical problem in
rural schools that may want to bring in courses for which they have no
teachers substantively qualified, and cenification requircments in some
areas prohibit that from happening. It’s an interesting problem.

SENATOR BINGAMAN. Is it onc that you think the Federal Government
should address?

MRr. GooLERr. Centification remains a stale province, 1 believe, and my
guess is thai there would be significant concern about federal involvement
in this panticular problem, unless one staricd to move toward a national
certification of teachers, with reciprocity across State lines and so forth.
It is an issuc that 1 believe must be looked at if we are going to really
cxpand technological alicratives.

SenaTOR BINGAMAN. Well, 1 could go on again with a lot of additional
questions, but we have another pancl, and 1 think I'll stop at that point
and allow the others to come and give their testimony, as well,

Thank you very much for being here.

Our final panel today is Cecilia Lenk with the Massachusetts Corpora-
tion for Educational Telecommunications; Sally Johnstonc with the
Westem Cooperative for Educational Telecommunications in Boulder,
Colorado; Gregory Liptak with the Mind Exlc\\sion University; and Gary
Vance, also with SERC. »
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Thank you all for being bere. I appreciate it very much.
Why don't we start with you, Ms. Lenk, and just go right across the
table there.

STATEMENT OF CECILIA LENK, PH.D.,, PROJECT DIRECTOR,
REACH FOR THE STARS, THE MASSACHUSETTS CORPORATION FOR
EDUCATIONAL TELECOMMUNICATIONS

Ms. Lenk. Good moming, Senator Bingaman. I'm delighted to be here.

Over the past seven years, I have been involved in designing and
implementing three major educational projects that use telecommunica-
tions technologies to improve science and mathematics in elementary and
secondary schools. These projects are the National Geographic Kids
Network, the TERC Star Schools Network, and, currently, Reach for the
Stars. These projects are among the largest telecommunications-based
curiculum projects in education. They have been funded by the National
Science Foundation, the U.S. Department of Education Star Schools
Programs, the National Geographic Society, and private foundations and
cotporations, including businesses in the telecommunications industry.
Together these telecommunications-based projects are reaching students
and teachers in thousands of schools throughout the United States.

It is important to recognize what we have leamed from these three
projects about the potential impact of telecommunications in education.
The National Geographic Kids Network and the TERC Star Schools
projects are built around computer-based telecommunications, Participat-
ing classes undertake cooperative experiments in areas of current scientific
interest, such as acid rain, chaos theory, and radon. Through a wide arca
computer nciwork, students and teachers share data, questions, and
observations with other classes on the network and with professional
scicntists.

Reach for the Stars integrales a broad range of technologics. With a
focus on improving scicnoe education in the middle grades, this project
is developing innovative products and distance leaming programs for thit
entire educational community, students, teachers, school administrato:s,
and parcnts. The Reach for the Stars products and programs bring
together multiple technologics, including interactive satellite broadcasts,
computer-based telecommunications facsimile machines, computer
sofiware, videolapes and interactive video disks.

The evaluation findings from these three projects iadicale that
telncommunication technologics, combined with hands-on, inqguiry -based
aclivities, are cffective in improving leaming and teaching in scic-io~ wnd
mathematics. Students leam imporant ccatent, sharpen their arcdytical
skills, are motivated, and gain an apyreciation for sci-nce and matnemat-
ics. Importantly, these felecommunications-baced curricula encourage
students to take an active role in their own leaunng. This finding s
especially true for gids, minnties, lcaming disabled ~hildren. & s
students with typically poor academi~ ner™;— ances.
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Data from these projects also indicates that this telecommunications
apgnammeMmaﬂmnaﬁmemmﬁmmdwhwmm
teach. Many teachers involved in these projects repont that they have
modificd their teaching styles to allow for more student exploration and
collaborative leaming. Additionally, these three projects show that
telecommunications technologies are effective mechanisms for providing
teachers with much needed professional development and the ongoing
support required to strengthen teaching and leaming in their classrooms.

These projects show how important telecommunications can be 10
improving our Nation's schools. They also point out some of the barders
that we have to address if we are 1o use telecommunications effectively
and widely. The overwhelming majority of classrooms and schools today
are very poorly equipped to take advantage of existing telecommu-
nications technologics, let alone technologies that might become available
in the next five years. These programs, funded by the U.S. Depantment of
Education and the National Science Foundation, have assisted schools in
acquiring equipment, but tremendous necds remain.

A good example of this is the telephone line problem. In every
teleccommunications project that I've been involved in, participating
schools have been required 1o install and maintain a telephone line for use
with a computer modem. In far too many cases, putting this tclephonc
line in a classroom has been the major barrier to giving students and
ieachers cifective access. Installation costs and monthly scrvice fees for
telephone lines strain school budgets. Additionally, the idea of a telephone
in a classroom is novel. Very few classrooms foday actually have a
tclephone line. Teachers and students involved in these telecommu-
nications projects frequently use the line in the school library, the
computer 1ab, the school office, or their own homes. So, this might be
considered as a first step in developing a telecommunications infrastruc-
tare for American classrooms, Put a tclephone line, which can be used
with a modem for interactive distance leaming programs, in all class-
rooms.

As a result of my work, there is no question in my mind that
1elecommunications technologies must be key components of our Nation’s
efforts 1o improve elementary and secondary education. It is also clear
that the Federal Govemment must provide consistent leadership if
telecommunications resources are 10 be widely available in classrooms
and if elementary and secondary school teachers, students and administra-
tors are 10 use these technologies effectively to improve teaching and
leaming. To achieve these ouicomes, the effonts of state and local
govermments must be supported by the Federal Govemment.

It is important o recognize that achieving the last mile—fully integrat-
ing telecommunications technologies into American classrooms—is a
multifaceted, ongoing and long-term task. It involves the development of
a national information system that integrates current network systems and
will give students access to audio, video and data transmissions. Clearly
this network system must include componenis specifically designed for
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the nceds of elementary and secondary schools. It also requires crealing
an organizational structure for the national information system that can
coordinate the use of telecommunications in elementary and secondary
schools, Achieving the last mile means that technological and cost barriers
to using telecommunications in classrooms must be eliminated. Schools
must be able 10 acquire the hardware and software necessary to use this
information system and have the ability to update and replace outmoded
equipment. Programming and structural materials and other educational
resources for classrooms must be readily available. Finally, the K-12
educational community must be prepared and supported as they incorpo-
rate teleccommunications into their educational programs.

The Federal Government can support this effort in the following ways:

— Provide large-scale and long-term funding to physically connect
elementary and secondary schools into the current national telecommuni-
cations infrastructure and to allow schools 10 take advantage of new
technologies as they become available.

~— Continue to suppont the design and development of the national
research and education network, NREN, which will fully interconnect
clementary and secondary schools with colleges, universitics, research
laboratories, and other educational institutions.

— Suppon standards and protocol for network systems that integratc
telecommunications tcchnologies, data, voice and vidco.

— Assure that elementary and secondary schools can utilize telecom-
munications technologies at very low costs.

— Develop mechanisms to provide technical assistance to schools,
districts, and states in developing long-range tclecommunications plans,

— Support the development, evaluation and dissemination of telecom-
munications-based instructional materials and other resources for
elementary and secondary school classrooms.

— Suppont the rescarch and development of hardware, softwarc, and
services specifically designed to facilitate the use of telecommunications
in cducation.

— Suppon professional development programs for teachers, school
administrators, and communities around telecommunications, including
assisting school districts and communities to panticipatc fully in these
innovations.

— Suppont rescarch around the effective use of telecommunications in
clementary and secondary schools, including research into how these
technologies can extend leaming into homes.

— Coondinate and integrate the efforts of federal agencics involved in
the use of telecommunications in education.

— And, finally, revicw and revise federal policics and rcgulations on
telecommunications to promote, expand and improve the use of telecom-
munications in education.

The cost of widespread integration of iclecommunications into
elementary and secondary education will be high, and it is unlikely that
most local school districts could find the funds to accomplish what necds

20t
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to be done. The key players involved in financing this critical initiative
are the Federal Govemment, individual siate governments and businesses,
particularly the telecommunications industry.

The Federal Government must be integrally involved in the funding
process over a long-term time. What is required is consistent large-scale
andlmg-tennfederalﬁmding.lnadditionmimmasingﬂaeﬁmds
available to federal agencies who have programs in educational telecom-
munications, funding mechanisms that should be considered are:

— Creating large-scale programs in educational telecommunications
similar 1o the U.S. Department of Education Star Schools program.

— Developing mechanisms to fund tcleccommunications projects
through muliiple federal agencies.

— Developing a program of low-interest loans for schools, districts,
and States to build the necessary telecommunications infrastructure and
to acquire or upgrade equipment.

— Developing funding programs that arc jointly funded by the Federal
Govemment and the tclecommunications industry, and developing
incentives for the telecommunications industry to invest in clementary and
secondary education.

I am committed to cducational telecommuiiications. The potential of
this technology to improve education in our Nation’s schools cannot be
underestimated. I want to assure that all children in all schools sysicms
in the United Statcs have equal access 10 these critical technologics.

Thank you.

SENATOR BINGAMAN. Thank you very much. That was an excellent
summary of some of the things that we need to be looking at here,

[The prepared statement of Ms. Lenk, together with additional maicrial,
follows:]
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PREPARED STATEMENT OF CECILIA LENK

1. integrating telecommunications inic classrooms: The experierce from thiee
major projscts

Over the past seven years, 1 have designed and implemented three major
education projects whirh use telacommunications terhmalnsmisrs to improve
elementary and secondary science and mathematics instruction: the Nationgl
Geographic Kids Network; the TERC Star Schools Project; and currently. Reach
for the Stars. The National Geogrzophiz Kids Network is funded jointly by the
National Science Foundation and the National Geographic Society. The TERC
Star Schools Project and Reach for the Stars are funded by the U.S. Department of
Education Stzr Schools Program. Together these telecommunications-based
projects are reeching students and teachers in thousands of schools.

The NGS Kids Network and the TERC Star Schools Project are built around
computer-based telecommunications. TParticipating classes undertake
cooperative experiments in areas of current sdentific interest such as acid rain,
chaos theory, radon, and water quality. Through a8 wide-area computer netwaork,
students and teachers share data, questions, and observations with other claszes
on the network and with professional scientists,

Reach for the Stars integrates a broad range of video, computer, ard
telecommunizations technologies. With a focus on improving science education
in the middle grades, this project is developing and disseminating innovative
inquiry-based products and distance-learning programs for the entire educational
community—students, teachers, school administrators, and parents. The Reach
for thi: Stars products and programs bring togather interactive satellite broadcas:s,
computar-baseil telecomrmunications, facsimile machines, computer sofiware,
videotapes, and interactive videodiscs.

As evidenced by the evaluation findings from these three projects,
telecommunications technalogies combined with hands-on, inquiry-based
activities ore effective in improving learning and teaching in science and
mathematics. Students Jearn important content, sharpen their analytical skills,

Semale Education, Huwnanilies, and Arls Subcommitter; joint Ecomomic Committes Leni-l
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administrators, school committee members, and parents from the participating
_ districts in discussions around technology and improvement of scence
education. Scheduled to be completed in September, 1992, Reach for the Stars
" “will disseminate the results of this work nationally.

2. The role of the Federa! government in establishing and supporting
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my expesience with these projects, ameng the largest and most innovative
telecommunications projects in elementary and secondary education, that the
Federal govemnment must provide consistent leadership i telecommunications
resources are t0 be widely available in classrooms, and if elementary and
secondary school tezchers, students, and administrators are to use these
technologies effectively to improve learning and teaching. All chaldren and ail
school systems in the United States must have equal access 1o these technologies
Schools mus? be able to use current technologies and take advantage of ‘uture
technologies. To cchieve these outcomes then the efforts of stale and local

governments must be supporied by the Federal government.

Achieving the “last mile"—fully integrating telecommunications technologics
into American classrooms—is a multifaceted, on-going, and long-term task. It
involves the development of a national information system that integrates
current network systems and provides access to audio, video, and data
transmissions. This network system must include components specifically
designed for the needs of elementary and secondary schools. It also requires
creating an o: ganizational structure for whe national information system that can
accommodate school districts. Achieving the “last mile” means that
technological and cost barriers to using telecommunications in dassrooms must
be eliminated. Schools must be able to acquire the hardware and software

Sewste Eduration, Rumanitizs, ond Arts Subcommmitiee; Joint Ecomomic Committee Lentk-3
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are motivated, and gain an appreciation for sdience and mathematics.
Importantly, these telecommunications-based curricula encourage students 10
take an active role in their own learning. This finding is espedially true for girls,
minorities, learning-disabled children, and students with typically poor academic
performances.

Data from these projects also indicate this telecommunications approach to
science and maihmatics eduzation car. change how teachers teach. Many
teachers parisypr ang in tasse projecz report that they have modified thels
teaching styles tc aliow for more student initiative, open-endec exploration, and

meaNladuneransiern 1rce lna S mrrmrvn ey vm s mm e ablfece sna ot oo e memwe & P T ]
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Ol New Tuies—iv.rTuhg with thewr students. Additionaily, these three projects
show that telecornmunications technologies are effective mechanisms for
providing teachers with much-needed professional development and the
ongoing support required to strengthen teaching and learning in their
classrooms.

Telecommunications offer new opportunities for schooi districts and
communities. 1 orking with 59 schools and districts throughou? the six XNev:
England states and New Yorl, Reach for the Stars is spedifically ecdressing hew
schopls and dist-icts c2n best use multiple educational technologies to imprcve
their science programs. Each of these schools has developed ils own plan for
participation in the projert, choosing from among the Reach for the Stars
technolngies, }'Tosramming, anc products and meshing these choices with it:
own on-going sciznce curricuum.

+ critical component of the Reach for the Stars project is the development of 2
sc ence improvement team at each school site. Based on their needs and their
xperience with Feach for the Stars, each team will produce a school Scieace
Action Plar ¢- i plement after the grant period. Recognizing that change
involves the sn.re educational community, the project is using a series of
interactive distance-leamning programs, delivered via satellite, to link teachers,

Sorste Educption, Humenitiss, and Arts Subcommtter; Joint Ecomomic Commitiee Lenk-2
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necessary to use this information system and have the ability to update and
replace outmoded equipment. Programming, instructional materials, and other
educational resources for dassrooms must be readily available. Finally, the K-12

" edutational community must be prepared and supported as they incorporate
telecommunications into their educationz! programs.

We have a great dea! of werk to do to bring schools into the 21st century. In
underiasing tiuis wosk, the role oi the Federai government must include the
following:

» Pracide Taroaeacle 20 long torm funding 40 BhoGwll weace,
elemantary and 5CCUNdary CiaSsfousns into the ourrent national
telecommunications infrastructure and to allow schools to take advantage
of new technologies as they become available.

» Continue to suppor: the design ana development of the National
Research and Education Network (NREN) which will fully interconnect
elementasy and secondary schools with colleges, universities, research
laboratories, and ofher educational institutions.

* Support standards and protocols for network systems that integrate
telecommunications technologies——data, voice, and video.

» Assure *hi! elemeniary and secondary schools can utilize
telecommunications technologies at very low cost.

* Develop mechanisms to provide technica! assistance to schools, districis,
and states in developing long-range telecommunications plans.

» Support the development, evaluation, and dissemination of
telecommunications-based instructional materials, applications, and other
resources for elementary and secondary school classrooms.

Senate Education, Humanities, and Arls Subcommiiier; Joint Econormic Commitier Lenk4
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* Support the research and development of hardware, software, and services
specifically designed to facilitate the use of telecommunications by
students, teachers, school administrators, and communities.

» Support professionz! development programs for teachers, school
administrators, and communities around telecommunications, including
assisting schuol districts and communities to participate fully in these
innovations.

» Suppor: research around the effective use of telecommunications
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tecnnolugies can extend iearning inio homes.

» Coordinate and integrate the efforts of Federal agendes involved in the
use of telecommunications in education.

e Review and revise Federal policies and regulations on
telecommunications to promote expand, and improve the use of
telecommunications in education.

3. Achieving the *last mile”: Connecting classrooms into the . ~ ammunications
infrastructurs.

The overwhelming maiority of classrooms and schools today are very poorly
equipped to take advantage of existir; telecommunications technologies.
Programs funded by the U.S. Department of Education and the National Science
Foundation have assisted schools in acquising equipment, but tremendous needs

remain. Few schools and districts are ready to take advantage of future
:elecommunications applications.

In every educational telecommunications project I have been involved in,
paricipaling schools have been required to install and mainta.n a telephone line
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for use with a computer modem. In far too many cases, this telephone line has
been the major barrier to giving students and teachers eifective access to
telecommunications. Schools have limited funds. Installation costs and
monthly service fees for telephone lines strain school budgets. Additionally, the
idea of a telephone in the clessroom is novel. Very few dassrooms teaay actualy
have a telephone line. Teachers and students involved in telecommunications
frequently use the lelephone line in the school library, the computer lab, the
school ofice, o5 ircir own homes. So thus might be considerec 2s the first step in
devcioping L lecommmunication: indfiLiniciere 107 ATENCLL tiassToCms—pul
a telephone Yne, which can be used with 2 modem and for interactive distence-
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But we cannot simply give classtooms access to current technologies. We must
equip schools now so that they can take advantage of what is available today, as
well as cquip them to be able to use what will become zvailable in the next
decade and beyond. The key components which must be in place if elementary
and secondary schools are to fully integrate telecommunications insp their
educational programs fall into five major categories:

22 Installing cabling and eguipmert.

Schools enc classrooms need the internal wiring to connect into a national
telecommunications network as well as into district and school-based networks.
Although 2 variety of transmission technologies are used now, ifweereto
provide schools with. access to what may be available in the future, we must
install high-capacity sommunications lines in classrooms so they can receive
audio, data, and video transmissions. Although schools may not immediately be
able o use these resources, the high cost of installing cabling in schools,
particularly retrofitting older schools, necessitates installing a system that will
serve schools well for many yeass.

Additionally, most American classrooms require the hardwaie and software that
are needed to participate in audio, data, and video applications. Although
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computers are widespread in schools, not al} dassropms have a microcomputer.
Equipment in schools is often old and many schools find it difficult to update

The minimal equipment ¢hat classrooms should have includes 2 viden monitor,
one or more microcomputers, a modem, a printer, and a telephone. The
classroom microcamputers should be linked into a school-based local area
netwois, sc eachers ord studens. com Tommunizate withir their own owlig
Additionaily, fezshers ang stadensr ehod? have access to facsimiic machings,
VCRs, interactive videcdiss pisyers, and video cameras (for two-way video
interaciions).

~

3b. Deveioping an organizational structure 1o faciitate K-12 telecommunications.

Interconnecting elemertary and secondary education into the natjonal
telecommunications system requires that we establish an organization which
will coordinate and support the use of telecommunications 1n X-12 schools and
districts. Similar tc the network organizations that support higher education, we
need lo develop similar organizational structures 10 support

telecommunications in elementary and secondary education. K-12 educators are
beginning to develop such organizations and should be supported. Tn particular,
we need to provide linkages between groups involved in video and data
telecgmmunications.

3c. Providing professionel development and suppon.

The third component of building an effective system for educational
telecommunications is providing teachers, administrators, and the entire
educational community with professional development and ongoing support.
In order to make informed decisions, schools and communities must become
aware of the telecommunications options available to them and the ways in
which they can benefit from these technologies.

Semate Education, Humamities, ond Aris Subcommitter: Joint Economic Commritiee Lent-7
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A critical camponent of this effort, must be ongoing support, including access to
up-to-date information, as schools and communities implement these
technologies. The telecommunications system itself, through electronic mail,

"." campnuter Hulletin boards, and distance-leaming programs, can be a primary
mechanism for providing support.

ad, Developing and dissemingting Curriculum materials, programming, and other
telecommunications resources.
We canngi prowide cocess fo tne techmclogy alona. Thw {0unth componer: I
developing ar. educzu0nai telecommunications system for American classrooms
is assuring that innevarive inStruchonal matenais ana prorramming. and other
educationai resovrres (for exampie: iarge data sets. bitlicgmaphic databascs, and
access to supercompuiers and remotely-sited telescopes) are readily available to
teachers and students.

We need to undertake additional research in how telecommunications can best
be used in education. We also need to build on the results of the current work
and develop and disseminate programs and curricular materials widely. An
example of the type of innovative telecommunications-based materizls thal need
to be further developed and disseminated is found in an approach to teaching
sclence and mathematics called “Nerwork Science.”

Network Science gives teachers and students the opportunity to do sdence and
mathematics—to actually experience for themselves the excitemen! of inquiry
and discovery. Using the capacity of telecommunications techaologies, we can
provide students and teachers with the tools and resources they need to
undertake scientific and mathematical inquiry. The common clements of the
Network Science approach includes:

» Hands-on, project-oriented activities which emphasize cooperation,
problem-solving, data collection, and data analysis.

« Investigations into meaningful and important science and mathematics
topics, such as acid rain, radon, chaoes theory, and astronomy.

Semale Education, Humanities, and Arts Subcommiltee; joint Economic Committee Lenk-8
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*» The sharing of data, ide3s, and results with other schools through
telecommunications.

» Collaboration both within and cutside the classroom among students and
teachers.

* The involvement of professional scientists and researchers in student
investigations through the network.

« The integration of muliipie technologies including computers, ¢istance-
learning broadcasis, facsimile machines, and interactive videodiscs.

Netearss Szietne i unk examide v an eHechive use of telecomminizations in
elementary and secondary education. There are similar examples in other
disciplines. However, most of the work to dale has beenon a relatively small-
scale. Consistent funding must be available to develop and disseminate
innovative telecommunications-based murricuiz and programuning in aii supject
areac.

3e. Daveloping a user-friendiy system.

It is critical that we design 2 nationa! lelecommundcations sysiem that does not
lead to “Information overload,” but rather facilitates use and promotes
communication. The NGS Kids Network was one of the earliest and largest
educational projects to use computer-telecommunications on a nationwide scale.
From the inception of the project, we recognized that the technology could not be
the barrier Teachers and students needed to do science, not deal with technology.
Throughout the design of the software and network, we wanted to make the
software simple, intuitive, powerful, and engaging. Today, the NGS Kids
Network is used in thousands of classrooms worldwide. In the vast majority of
¢ases, teachers can participate sucressfully although they have little or no formal
staff development.

The basic premise of the NG5 Kids Network software—the elimination of
technological barriers and hurdles—must underlie all our efforts in educational

Senate Education, Humamities, and Arts Subcommittee; Joint Economic Commitier Lenk-9
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teleco™munications. For the most part, the existing telecommunications
systems available to schools are difficult to use, require unnecessary amounts of
time, and are unduly expensive. Research and development is needed to design

=" 4nterfaces for educational telecommunications systems, including hardware and
software, that are easy-to-use, integrate multiple technologies (audio, videc, and
data), require little or no iraining o use, and intelligently handle Jarge amounts
of information.

4. The technologice’ ontiane currently Quailablc i slassioue.

Classrooms 1ouay can 1’ : acvantage of educational projects on wide-area
computer networks and video programming delivered via satellite; cable
television; broadcast television; Instructional Television Fixed Services (ITF5);
microwave; or fiber optics. Video programs range from non-interactive
programs o interactive ones which use either one-way video, two-way audio
systems or two-way full -ideo and audio communication. Because of differences
in the transmission systems in different parts of the country, a5 well as the lack of
the necessary equipment in schools themselves, not all these technologies are
currently available to all classrooms.

Each of these technologies requires a samewhat different mix of hardware and
each has their own costs. My experience has been primarily in the areas of wide-
area computer networks and interactive satellite broadcasts therefore my
semarks in this section will focus on what 2 classroom would need if teachers
and students were to use programming involving thesc two technologies.

lecom;

To participate in currently-available computer-based telecommunications
projects, such as the NG5 Kids Network, or to access electronic mai} systems,
databases, and computer-based bulletin boards and conferences, 8 classroom
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needs the following equipment:

s A microcomputer, preferably a recent model.
» A computer modem, preferably at least 2400 baud.
* A printer.

¢ Telecommunications seftvrare

* Access to & cirect, outside teiephone hine that doer no* g2 through 2
switchboard er operator.

Indivdual neoioots znd sorvices may require spediic types of cquipment and
software., Based on the published educational prices of the major computer
vendors, the hardware and software costs for the equipment listed above are
approximately $2000. The installation and monthly service fees for the
tale=konc Lne will add aGdilional costs. If a toil call is required to access
computer-based services this can substantially increase costs. In addition,
commercial products and services will have access or subscription fees.

acliv i roa

Interactive satellite broadcasts are typically one-way video, two-way audio.
Teachers and students view a television broadcast and interact with the on-
camera personnel in real time via a telephone connection. To participate in such
interactive distance-leamning progrumming delivered via satellite, teachers and
students must have access to the following equipment:

* A satellite downlink In order to maximize the programminyg availabile to
schools, thesc downlinks should be steerable, programmable, and able to
receive both C and Ku transmission.

* A television monitor suitable for viewing by a group of students or an
entire class.
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» A portable telephone to use during the interactive broadcasts.
+ AVCR

Based on cuirent prices, the costs for the necessary equipment will be about
$7500. Equipment cosis car be greatly reduced if a single satellite downink is
used to provide programming to an entire district. Schools can be connected to
the downlink via the local cable television system or other network. A fixed
dish wll lowar cos:s, but also recuce the emount of programming szhools Can
access. Ful awo-vizv vides end audic communicarions require are consideradly
more expensive to eguip and generally link relatively few sites.

A wiz vosicty of Jdistance-ieaning programs are currently available in all
subject areas. For example, the Massachusetts Corporadon for Educational
Telecommunications (MCET) provides schools with electronic field trips,
sclentist and artist-in-residence programs, academic courses on the Luman
penwane.

Additional costs to participate in interactive dislance-learning programs may
include: subscription fees to a program provider (typical annual subscription fees
are $2000-$5000); course fees for individual students (typically $250 per semester);
and fees for staff development courses.

5. Financing the telecommunications needs of classrooms.

The cost of widespread integration of telecommunications into elemeniary and
secondary education is extremely high and it is quite unlikely that most local
school districts could find the funds to accomplish what needs to be done. The
key players involved in financing this critical initiative are the Federal
government, individual state governments, and business, particularly the
telecommunications industry.
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The Federal government must be integrally involved in the funding process
over e long period of time—what is required is consistent, large-scale, and long-
term Federal funding. In addition to increasing the funds available to Federal
agendes who have programs in educational telecommunications, fundmg
mechanisems tha, should be considered are:

* Creafing large-scale programs in educational telecommunications sim: lar
to the U.S. Departmen: of Education Star Schools Program. Change: to the
this funding program would include increasing the length of the projects
from two 1o ot least five vears.

« Developing mechanisms to fund telecommunications projects through
multiple federal agencies.

» Developing a program of low-interest Joans for schools, districts, and states
to build the necessary telecomminications infrastructure and to acquire or

upgrade equipment.

» Developing funding programs which are jointly funded by live Federal
government angd the telecommunications industry.

» Creating incentives for the telecommunications industry to invest in
aducation

Senate Educntion, Humamtiss, and Arts Subcommrittee; Joiri Economic Cormmities Lenk-13




255

REACH FOR THE STARS

The Massachuseits Corporation for Educatinnal Teleeomnunications
38 Sidney Street, Snite 300
Cambridge MA 02139
(517 8210290

Project Director: Cecilia Lenk, Ph.D.
Assistant Project Director: Barbara Ahern

Project Goals and Activities

Reach for the Stars is a two-year (October 1, 1990-September 30, 1952) $9.6 million project funded
by the US. Department of Education Star Schools Project. Reach for the Stars is designed 10

stience education in ndddle grades (grades 5-8) by integrating distance-Jearning and
other oducations! technologics with imstactional s*rategies that emphasize investigative
problem-sol and cooperative learning. The wojoct works with teachers and whole classes of
students at al! Jevels of interest and achicvement. A oritical component of the Reagh for the Stars
is the involvement of administrators, school convmittes members, and parcnts in this innnvation
process. To accomplish the goal of improved sdence education, the Massachusctss Corporation
for Educational Telecommunications (MCET) and its Telacommunications Partnership of leading
educstional organizanons are focusing on five key arcas:

1. Develop, adap!, and disseminate tnnovative programming &nd produrts which use
mmitple technologies, induding interactive satellite broadeasts, computer
telecommunications, videodisc, and fax. These programs and produces are being
duveloped for students, toachers, school and district-level administrators, school
committee members, and parents (see list of programs below).

2. Implement the Reach for the Stars interdisciplinary and multi-fechnology approach
to science education in 59 schools and districts in the Nostheast. At each school, 2
team of twn teachers, ane focusing on science, ane on another discipline, ame
collaborating 10 implement the Reach for Stars programs and products which suit
the needs of their sthedents and schools. Each teacher team has developed 8
Participation Flan which delails how thcy will implement the Reach for the Stars
products and prograeys during the 1591-92 school year.

A oitical component of the project is the developmens of 8 scicnce improvemen?
team 5t each site, This team can include the participating teachers, technology and
discipline-specific coordinators, school-building ard district administratars, and
school board members. Based on their needs and their experience with Reach for
the Stars, each team will produce & school Science Action Plan to be implemented

after the grant pennd.

3. Provide assistance and support 10 teachers, schools, and districts at the
demonstrotion sitcs in onproving acience instruchon.

Stoff dovelopment is an essential componcent of science oducation reform. Reach for
the Stars is providing staff development and on-going support to participeing
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teachers. In addition 10 site visits to schools, Reach for the Stars has held one-day
workshops and a ont wock summer institute for teschers and teachers can
partitipate {n sevaral distanco-learning steff development workshops during the
school year. Using the sapabilitics of a computer natwosk, electronic mail and
conferences keep teachers and Reach for the Stars staff in daily contact.

‘I teleconference senes for sehoo! commitiee membcrs, superintendents, parents,
teachers, and other members of the community are criticl to ina iving the
coemuusnity in this innovation.

4. Fvaluate the innovation process at the demonstration sites.

Reach for the Stars is developing substantia} formative and summative evaluation
programs wivich wiil coniribnte to knowiedge sbout how 1o improve middle grade
science edugation. Under the direction of Dr. Barbara Flagg, the project is
undertaking formative evaluation of Reach for the Stars programs and prodocts.

The Regional Laboratory for Educational Improvement of the Northeast and
Islands {5 conducting summative evaluation of the project. The summative
gvaluation process includes documentation of project activities, documentabon of

mmemnu\edmmmﬁmdnmmmmofhmw
case studies a3 ten sites.

5. Disseminate the products of Reach for the Stars regionally and nationally.

Rench sur the Stars will disseminate two types of products: curricula and distance
lesming programming for students, ieachers, administrators, school committes,
and parents; and case studies of the innovatian process, These products will be
disseminated through MCET's distance-learning network, the Mass LeamPike,
other regional and national distance-learning networks, and direct marketing of
telecnurses gnd products.

The Reazh for the Stars Telecommunications Partnership

Reach for the Stars has created a Telecommmumications Partnership of leading educational
instinutions throughout the Northeast. The members of the Telecommomicaions Partnership are:

Froduct Developers

The Chedd-Angier Production Campany

Edocation Development Center (FDO

Mumeam Institute for the Teaching of Scieace (MITS)
Museum of Science, Boston

Talcott Mountain Science Center

Technital Ednction Research Centers (TERQ)

Tom Sa Productions

WGEH Bducations] Foundation

Raach for the Stars page-2
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Techaical Assistancr Providers

Chapter 1 Comnpizter Caoperative Center

Education Development Center (EDO

Lesiey College

Merrimack Educatinn Center (MEQ

The Regional Laboratory for Educations! Tmprovement of the Northeast and lslands

Supporting Institutions

Archdiocese of Boston

Connecticut State Denartment of Edumtion

Dalaware-Chenango-Madison-Otsego (New Yorl) Board of Conperative
Educationz] Services

Massachuseiis State Department of Educstion

Nassau County (New York) Board of Cooperntive Educatinnal Services

New Hampshire Statc Department of Education

Rhode Island State Department of Education

Contributing Institutions
Apple Campuicr Corporatiun
Bank Sereet Qollege
Challenger Center for Science Bdneation
Digital Equipment Corporation
Intersetive Video Scence Consortium

Prodigy Services Company
Toxdos Use Reduction Institute, University of Lowell

Seleclion of the Demanstration Sites

The Resch for the Stars demonstration schools and districts were chosen in collaboration wath the
Archdiocese of Boston, the Departments of Education in the six New Enpland states, and two
Boards of Cooperative Educational Scrvices (BOCES) in New York.

The selection process variad by state, although in 21l cases the selection process was tased on the

criteria ontlined in the initis] Reach {or the Stars propesal. The mojor oiteria used in selecung the
damnnstration sites in all seven states intludead the falliwing:

» Eligibility for Chapter 1 funding.

» Demonstrat d commitment, involvement, and support of the project from schoo! and disinet
acendnistrators.

s Demonsirated commitment from two teachers {one a science feacher, and one focusng on
another discipline) to work together rs 8 te3wm in implementing interdisciplinary scier.ce
programs and products.
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*  Comumitment by the school and district to produce 2 long-range action plan for improving
sdence education in the schoo! and district.

The demorstrations sites include public, private, and parochial schonls a5 follows:

+ Connoctirut § erhinnlx 13 poblie s2hools and 1 private schoo!)
» Maine 3 public schools

=  Massarhusetts 37 schools (32 public and 5 parochial schools)
»  New Hempshire 3 public schoals

*  New Yok 4 public schools

 Rhodelsland 5 public schools

*  Vermom 3 public schools

School Equipment

The equipment package exch demonstration site recrived includes the following:

»  Satumn 3.1 meter C/Ku band, stcerable, programmable satellite downlink.
»  Sharp 27" TV Reeciver.,

« Sharp VHS Videotape Reconder.

= Pioneer Lasendise Flayer.

*  Maciniosh LC 2MD computer with 40 MB hard drive.
»  AppleStylewritnr printer.

»  Apple Personal Modem 2400D.

* AT&T Portable Telephone.

e Claris MacWrite and MacPaint software.

s Pagerlink telecommunications software.

s Bretford cart,

For e du-abon of the gran! the cquipmert is owned and insured b, *ICET. Ownership of the
compu - aquiprment will be transferred to the schools a the completion of the project.

Armary, _revts for the setellite Jownli-ws are described in your Mass Leax Pike contract orin s
memoraadum from Reach for thz Stare dated Februery, 1991,

Reach for the Stars page=$
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Reach for the Stars Programs and Products
INSTRUCTIONAL PROGRAMMING FOR STUDENTS

* ScienceNev:s
Scisnea Nemsis 2 series of monthly 15-minute broadcasts that focus on research currently
h&gmmﬁem&ﬂmmxmw,mmyatmthw
England and New York.

»  QOnshe Shopidersef Glants
The Taloott Monntain Scienee Center will deliver ten irteractive broadcasts in their On the
Shoulders of Gients series which focus on contenporery scientists who are involved in
ocology, environmental science, snd space science.

» The Animal Communicators
Developed by Alen Hein, professor of behavior and commumiction 3t MIT, and Steven

¢ m,;mwwmmwmmmmmwmmms
integrates live, interactive broadcasts with the In‘eractive NOVA videodisc, Anima!

Patkfinders

INSTRUCTIONAL PRODUCTE FOR STUDENTS

» Anima] Pathfindess |
Arima! Pathfinders is an interactive videodisc program that combines video footage and slides
secarded on laserdises with 8 computer dstabase of related information that lets students go

on simulated feld trips to study the habitats and behaviors of & varicty of snirnals in their
natural environmoenis.

+  The Great Solar System Rescne
The Great Solar Sysiom Rescue is an interactive ideodisc on planatary scicnee developed by
The Chedd-Angier Production Company and Tom Snyder Productions. The modulr iz
Sesigned 1o foster informed classroom discussic..s,
motivate small group research and individual learning, and challenge students to become
interdisciplinary thinkers.

*
Race $o Saye the Flanet

Developed by WGBE, this interactive videodisc and vidrotape senes is an adaptalionof the
CPB Annenborg television series Race fo Sove the Planet.

+ The Changing Farth

During the second yror of fhe projeet, The Chedd-Angier Production Company and Tomn
Snyder Productions, Inc. will procuce an interactive videodisc and eurriculumn materiais
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padkage focusing on the theme of the Earth as a changing ecosystem.

Adapted from the TERC Star Schools materials, The Technics] Education Research Centers
(TERC) have developed three units, Tyees, Salar Enevyy, and Polls and Suroeys, that usc

sempeier-based sacommunications for data sharing and analysis among partaipating

Ihe Regional Sindent Westher Network

Developed by the Taloott Mountain Sclence Center, the Ragional Student Weather Networkis &
multi<media westher and tachnology project. Students ie the weather network usc a
compuler nework o 2coess current weather data availahie through Accu¥leather, a national
weather service, and to share local wethor observations with other dasses in a ten-stote
Aren.

Scienee-By-Mail

Science-By-Mil irvolves students in hands-on problem solving with scientists as pen pals,
We will also invite families of students at the demonstration sites to participate in Science-
ByMail

Insizhts
Developed by Education Development Center (EDC) with funding from the National Selence

Formdation, Jnsights is a sarics of intendisciplinary science modiles designed for students in
wban schools in grades 5-8.

INSTRUCTION AL PROGRAMMING ROR TEACHERS

Science for the Middle Grades

This five-sesaion series of hands-on warkshops, developed by EDC, will help middle grade
techers and science coordinators understand and work with the process of science.

MOSAIC: Mr~sum of Science Aquatic Invextigations for the Classroom

Developed by the Muscum of Scence, Doston, this teleconforence series for teachers involves
them in hands-on activitles in environmental scence and ecology. Teachers at the downlink
sites will receive 8 package of classroom materials for use with their studenis.

Adapted froma successful workshop sesies on crition thinking, this year-long
interdisciplinary mmmawmdmmmmw David Perkins,

include: teachin 3 thinking with content area inskmdedmnmlmg;
Wmmformmmmm nnhcognlﬁm.in&xﬁngumﬂyﬁmlsklﬂs to
enhance understanding; and mﬂmﬁng design.
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PROGRAMMING FOR PRINCIPALS, SUPERINTENDENTS, SCHOOL
COMMITTEE MEMBERS, AND SCIENCE IMPROVEMENT TEAMS

Poing it All Topether: Reach for the Stars

This senes, developed by FLIC, is an expansion of the program eriginally entitled “The
Critical Role of Stimce Education.” Changes to the format and audience for this serics have
been made in response to the resuits of our evaluation of the serics’ first sassion, aired in

May, 1991.

This six-session program involves superintendents, school board members, toachers,
prindpals, parents, and science improvement team members in an ongping dialogue about
sdience reform mnd thanes? {or improving scisnce at the middice grades level. Sessicn lopics
inchade: scientific litcracy, inquiry-based tsaching and learning, assessment, and developing
Science Actidn Plans,

Supezintendents’ Roundtable
The discussion in this one-rassion teleconference will build on the series, “Pultimg it All

Together: Roack for #he Stars,” and will focus on the rolo of the superintendent in supporting
improvement in science education at the district level.

Exincipaly’ Roundiable
In this folow-up session 10 “Putting it All Together: Rrach for the Stars.” principals wil]

discuss the Intest research in middle level science and issuss In managing change in their
schools and supporting teachers in introduding new methods in science educanon.

PROGRAMMIN 5 FOR FAMILIES

Promotipg Scieace eaming

This two-session series for forilics of middle grade students will assist them in
understanding what good science education is and provide strategies to use with children
Ut build on the schoo! curriculum. This series is developed by EDC.

Science Bp-Mait

Science-By-Mail has boen derizmed for nse by famuies at home. We will distribute
informalion about this low-cost program to families of students ot our demonstraiion siles.
Through the teleconference series for families, we will demonstrate how Seimee-By-Mail can
be done at home.
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SenaTor BINGAMAN. Ms. Johnstone, please.

STATEMENT OF SALLY M. JOHNSTONE, DIRECTOR,
WESTERN COOPERATIVE FOR EDUCATIONAL TELECOMMUNICATIONS

Ms. JounsTONE. Senator Bingaman, thank you very much for inviting
me 1o talk with you. You are going to hear a reiteration of some of the
points that Dr. Lenk has just made, realizing that we have never met or
talked or shared direct information, but obviously have come to some of
the same conclusions.

By way of following up on a few things that came up earlier that you
had mentioned at the beginning of this that we in this country secm 10
lack a clear vision of how teachers should usc these telecommunicated
technologics, and what 1 guess I'm trying to suggest, and I've heard
several other panclists suggest, as well, is that the role of the vision is to
empo.ver teachers to understand how to use these technologies. It is the
role of the State and Federal Governments 10 set the goals, not to
determine exactly how these telecommunication tools are used. Rather, to
help give the knowledge of how to use them to the teachers and have the
tcachers make the specific detcrminations of use.

Another interesting element that has come up that I feel the need to
point out, sincc I'm representing the educational community in the
Western United States, in a sense, is that we've talked about nationally
delivered programs that arc available in virtually every state from some
vendor or another. The vendors include SERC, ESD-101 up in Washing-
ton State, TI-IN, and a number of other indcpendent groups that are
working in this area. It is important to kecp in mind that there is an awful
lot of very innovative, very effective cducational programming that is
going on at the local and regional level that you'll probably never hear
about here, and that's because they don’t have a national voice. There are
small school districts, or clusters of school districts, throughout the rural
arcas of the West, and there arc examples in virtually every state in the
Weslt, where it is the ingenuity of the local community recognizing their
needs 10 cither bring programming in from the outside or, more interest-
ingly, find support within the local community to develop telecommunica-
tions networks to meet their needs. They are usually assisted with a little
bit of sced money from cither the State or the Federal Govermnment 10
crcate thesc networks.

One example of this is in the San Luis Valley in southem Colorado
and norther New Mexico. We have yet to bridge that line between the
two states, but we are trying to work with the school districts there to do
that, A local initiative, tying together what those school districts saw as
common community needs, developed a network. 1 think they had about
a $5,000 sced grant from the state, but that much was enough to gel
something started, and they were able to link those different school
systems to offer not just AP courses, but the kinds of courses that they
needed for their ov n communilics.
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Something that 1 hope you will not lose sight of is the tremendous
need for what we have called local control or initiative, and it is only the
locality that truly understands the full range of educational needs in their
own community. To have a federal propam that would in some way
supersede that would be devastating 1o the diversity in this country.

Let me switch into some of the prepared materials that I believe you
have,andlmmegoesimomekindofmmd.lalsowmmmmion
something that 1 forgot to include, which is a report that we just put out
of what is happening in the Weslen: States, and 1 will give that to
someone after this session, and hope that it would be of value to
someone.

SENATOR BINGAMAN. Okay. We will include that in the record, as well.

Ms. Johnstone. Okay, great. The organization that 1 represent is a
cooperative among the 16 Westem States and includes school districts, as
well as colleges and universities, education agencies, and a variety of
different people. But what we have been able to do in the last two ycars
is not only track what is going on. but bc a focal point for information in
both directions. That is, from the cutside world into these various staic
efforts as well as from these state cfforts, sometimes inio the outside
world.

We have also helped 10 develop some regional progran:s. One, in fact,
from my collcaguc here, Mr. Liptak with Jones Intercable, using again
combinations of education and industry, all of whom have the desire 10
raise the standards of the arca with regand to cducation.

Let me address :his last-mile issue for just a moment, and would like
10 suggest, as have several other people have also suggested today, that
the last milc—what is delivercd on that last mile, and how that last mile
is used—is equally critical to whatever the technology system cnds up
being.

I would also like to suggest that it is highly critical that tcachers not
just be given a window from the outside world into their classroom for
their students, but rather that thcy have a way to share information in two
directions.

The simplest solution 1o that, and one that has been brought up scveral
times this morming, is thc notion of working toward having cvery
classroom in this country have a phone line, a simple phone linc, and 1
would like to add to that that it may itvc ive changing the way we define
"universal phone service” in this country. Right now I belicve it is defined
along the lincs of standard dial, single party line service, and the goal is
to have every houschold in the country hooked up.

Instcad, what we are talking about now is digitally switched—a touch
tone kind of servico—and, again, not ignoring the notion of having each
classroom in :he country hooked up.

I would also like to suggest that it may be possible 1o finance this
much along the lincs that the 911 cmergency services have been financed
in several of the states, and 1 1ealize that this is 2 state-by-state cifoit, but
it may be that there could be some federal leadership in this arca.
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Typically, there is some kind of surcharge, although it may be called
something else, that is added to people’s phone bills, that in tum makes
it possible for a regional phone company to offer a universal 911
emergency service statewide.

I also don’t want to suggest that this could be donc automatically.
There is a Jot of complexity 1o that, and obviously a lot of concem with
regand to how those charges are levied and how they are regulated, and
that again goes back to the State Public Utilities Agencies.

1 would like to also reiterate a suggestion that my colleague, Dr. Lenk
made; that is, it makes a great deal of sense at this point to follow up on
some of the marvelous work that has been done with regard 1o the Star
Schools cffort, which provided seed money to make a lot of changes and
a lot of new programs develop in the way that we're delivering education.

What we need at this point, I think, and very critically, is to again
empower the ieachers 10 know how to use the technologics that we're
trying to make available to them. 1t is impossible 1o explain the critical
nced in that arena, and it is reiterated cvery time I 1alk to people in
schools.

You were right just a few minuics ago when you said, if you had a
panel of teachers silting here and you asked them about these nationally
delivered programs, most of them would say, "well, you know, sure, it
would be a great idea, but I've never heard of it.”

The notion that we're talking about now is bringing these tools directly
1o the tcachers, but also empowering those teachers to know how 10 usc
them and integraic them into their curriculum. In addition, to know how
to help their students leam using this variely of informational tools.

I would also suggest that this doesr't require any kind of national
agency, that there are a number of thesc efforts going on now, not only
in the federal labs that are around the country, but in many colleges and
universities that arc offering teacher training kinds of activitics.

There are State Departments of Education that are trying to work in
this area, but all of them arc hampered by low funding. It's not a
glamorous arca, but it's so critical 1o make this kind of change that it has
10 be done. The notion of perhaps establishing some kind of Star-Schools-
like grant program, 1o cnable these regional and local efforts o expand
with rcgard to empowering these teachers, 1 think, would go a long way.

The rest of my information is available in print, and 1 will leave it
there and lct us get on,

SeNaTOR B:nGgaman. All right. Thank you very much.

[The prepared statement of Ms. Johnstone, togcther with material
subsequently supplied for the record, follows:]

o
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PREPARED STATEMENT OF SALLY M. JONNSTONE

I. Thank you for oppertunity to let you know what the mesbers of the
wWestern Cooperative for Educational Telecommunications think is
important in this area.

I3. Background
A. Personal: My degrees are in experimental osychelogy ... By
intensive studies and later teaching was in the area of bow peopls
process information (learning and memory). Thus my view point is
closely tied to that of the learner and the teacher.

B. Organization: Trhe Western Cooperative for Educational
Telecompunications is a collection of about 150 school districts,
departments of education, colleges, universities, and &state
agencies throughout tba 16 western states alone with interested
corpo.ations. This cooperative is two years old. Our parent

anigation, the Western Jnterstate Comm. ssion for Migher
Education (WICHE), is an sducational compact that was created
about 40 years sco by the legislatures in 13 states and signed by
then President CEisenhower to assist the region in "gharing
etucational resources and assisting states with sducational policy
dacisions.” The founding of the Western Cooperative is one of the
many ways WICHE continues its nission. There are three other
regionAl educational cORPACES in the country. One among tha Nev
England states, another involving the southern states and the
third has just bssn formed between nid-western states. The
Southern Regional Education Board is currently working towarc
forming an analogous organization to the Western cooperative for
Educatienal Telecommunications.

€. T wanted to point out these arrangements between the states to
highlight something you all know, but [ believe is criticel to
keep in mind in thess hearings. An important sspect of education
in $his country is its drientation to tha “ocal community’s nesds
and its control that community. I dc not think wWe want to
shift that emphasis from the community, but rather enmpowar the
mmm lher mm mdcmmtn lee rhilAren with <he best teools available.
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III. You asked about the "last mile® issue and I would like to Suggast
that it begs the questions pf what is to Pe delivered that "last sile®
and what role the fedaral government should play in deternining whet
that is. I would like to suggest the following:

A. In order to effectively resch students in the classroom, there
Dust de & multi-service connection with wvhatower resources an
individual teacher chooses to use. One way to accomplish this is
to lsgislatively oxpand the definition of univexrsal phone sprvice
to include digitally switched, tonchtope sarvice that must be
available in every classroom (not school). Also to create a
special "long distancs” rate for instructional use.

1. Rational

a. Teachers are cut off from their commumity when they
ars in their classrooms. It is very hard for teachers
to contact parents, or sven their front office in an
emergency. With digitally switched, touchtone service,
thoy wollld be able to participate in in-service sessions
to which they would otherwise not have access. They
would be able talk to colleagues to help then solve
classroom prodlems.

b. Without phone lines into every classroom it is
almost impossible to connect coEputers to modems which
in turn will asllow connection to a wide base of
resources currertly available and planned. The faderal
money expected to be availabls to EUppOrt the
development of the National Research and EBducation
Networkx (NREN) will not be put to ths best use Unless
this "last nils issue” is solved,

c. Phonelines in classtooms can provide access to

, enrichment programs {the tools they nped),
as well as full courses, if they vare neoaded. As I have
been reminded, only an individual teacher knows his or
her studente. Every child has a diffarent learning rate
and no nationally deiiversd class ¢an ba tailored to all
the learnsrs’ needs. Nationally delivered Classes have
been Quite successful for special students (advanced
placement, highly motivated ramote students, stc.), but
may not be as effective for all lesrners. We Connot
afford to lemve "average® students behind.

d. Digitally switched phone lines in classrooms can make
available links through voice, dats, and low handwidth
video (compressed/stili-frams). These links can be to
regional and national resources, Other schools, and
international groups.

T
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2. pinancing: Just a5 911 gmergency services are ¢inanced in
some states by surcharges to svaryone’s phone bills. so this
socially critical educational service might be finsnced in
the sanp manner (with careful supervision by states’ public
gtilities agencies of the telsphone companies’ actual ©osts
angd charges).

1v. The federal governpent can assist with courseware by training
teachers Now to use these tools.

A. Perhaps a national grant program {1ikxe Star Schools} focused on
training teachers to effectively use telecomnunication tools could
be deve.oped. This Would Allow local and rogional sfforts already
underway to expand and to offor sexrvices that might not otharwise
be affordable to assist the teachars.

B. A national direstory of available rasources that is maintained
and easy for the classroom teasher to use would ba critical. This
npay be part of the NREN, -

C. One approach to funding this type of training and clearinghouse
service might be to have a “check off" on our {ncome taxes.
Designating tax dollars for specific educational services could be
a vary popular concept.

v. 1In summary, I would like to suggest that our teachers need easy
access to educational electronic tools, and the training to use them
effoctively. I hope your sfforts will empover tenchers to develop into
the "guides” to knowledge they can becone and thus effectively reforn
our educaticnal system. I am reninded of an old Saying that somehow
seems relavant: "Give sogeone a fish and thev will pat for s day. Cive
then z fishing pole and teach the: now to fish and they will ®at for a
liferize.”



Research on Telecommunicated Learning:
Past, Present, und Fiture

By SALLY 11, JOMHESTONE

ABSTRACT: Reseurch on maudia-asuiclod disi nce education has
bean conducted slnce the 1930y, and st stuiics agree that when
such courses are wall designed, they uro 8 wife : ive 88 those tanght.
in a traditional environment. Most uf this rescarch is based on a
liroited population however, and the watent to v hich it can be ganer-
alized to pther groups is questivivd. More recaut rasearch focuses on
broader issuse, such as new midels of distaacs learning and inter
activity otrategies for learnery ot & iistanca Ihece are still some
unanawersd questions rolating tu the ravet elfes tive types of interac
tion betwean learners and their teachicss,

Sally M. Johnatons carned o maaters degree from Virginia Polytechnic Inslitute
and a doctorales from the University of North Curolina, Chapel Hill, in experimenind
paychology. She taught prychology befor: becoming an acudeinic administrator ot ths
Unipersity of Morylend Univeraity College, thers servad us the first direclor of its Center
for Instructionol Telecommuaicolions. She now directs the Western Cooperative for
Educational Trlocommunicalions ina Boulder, Colarado. She Aar published ssvernl
articles on educational uses of lelscommunisations technolugiea.
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A LL over the country educational
administrators from slemen-
tary lo post-secondary levels are
being faced with demands to provide
educational equity to studenta re-
gardless of the students’ Jocation.
Generally, these doumands are not ac-
companied by the massive amcunts
of funding that would be required if
truditional metliods—reguicing new
buildings, new teachers, new support
personnel, and nuw support systems
—ware used. Consequently, adminis-
trators in incressing numbers are seek-
ing new ways to effectively deliver
classes to siundants. Distance learn-
ing has become an attractive option.
The sohition to the administra-
tor'sdilemma has centered on the use
of recently developed t~lecommuni-
cations lechnologies that wllow stu-
¢ 1o be linked with facully via
} o lioes, cable television, bread-
cast and microwave natworks, and sat-
ellites. The rnedia being used range
from telephone conferencing, lele-
phonefeomputer conferuncing (andio-
graphics), one-way video with audio
interaction, snd two-way video Lo com-
puter conferencing. In the past few
years the use of such systems by edu-
cators has prolifurated dramatically.
In orde to speed up the develop-
snant of these sysleins to serve ele-
mentary aud secondsry school stu
dents, the federal government is in-
vesting millions of dollars through
the Star Schools Grants Program. The
systems developed under this pro-
gram are already serving th
of learners around the country.' Ins

J. Frank Withrow, “Star Schoole Distance
Learning: The Promive” Technologiral Hori-
zons in Bducotion Journal, 17(9:62-84 (May
19BU).

1888 survey of universities and col-
leges that were members of tha Ns-
tional Continuing Education Assod-
ation, 81 institutions in 39 siates
reporied using a varioly of talecom-
munications technologies io sarve
their students at a distance.* During
tha 1989 logislative seesicns, § of the
16 weatern stetes surveyed estab-
lished some type of educational tele-
communications planning process.
Of those 16 states, 4 already had od-
ucational telecommnunicutions sys-

tema in place.!

WHAT DO WE KNOW
ABOUT EFFECTIVENESS?

The sudden fnvestment and activ-
ity in this way of linking students and
teachers brings up the questlon of
what ws really know about iis effec-
tiveness. As it turns out, ressarchens
have been exarsining this issue sver
since the early days of radio.

Eanrly research on electronic

medic instruction

As garly a3 1939, the effictiveness
of instruction vir radio was invoati-
gated. Researchers divided 300 De-
troit public school students into two
groups matched for sex, grade, and
measured intelligence. D no group lis-.
tened to their 156 lessons vver radio.
The students in the othsr group were

2. SusWilllaand Busan B. Bridwall, Dirso-
wry of Distance Bducokion through Trleoin-
muntoadions (Washington, DC: Nstlona! Und-
varsity Continuing Bdugation Asscciskivn,
1988).

3. Dwight Divaly, Bdxrationa THacommu-
alcations in the Wesk 1989 Bioty Legislalive
Actions, WICHE 2A195 Bouldsr, CO: Weslern
Intevsiate Commimian for Highmr Educstion,
1989).
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taught the same lessons by tradi-
tiona) methods and were not permit-
ted to listan to the radio bruadcasts.
All of the students took the sams
tests throughout the course of the
experiment. The investigators re-
ported that those students taking
thair clusses via radio performad as
well 85 or bettor than those in & Lra-
ditional clessroom.*

In the 19608, at Jeast five reviow
ariiclas were published examining
hundreda of studiss compuring tele-
vised instruction and traditional
classroum instruction, The conclu-
slons reached by each of the review-
e1s agreed that, al worst, thers were
no significant differences in learning
sachisvement between these modes of
delivary. In several eases, the tele
vised instruction resulted in higher
test scores.?

Effectivensas of inleractive,
telecommunicoted learning

Typically, the effectivencas of dis-
tanca lvarning hes boen measured by
compuring Lest scorea and other
achisvsment measures of students
who are taught in the fuco-to-fuce,
traditional clussroom with those aof
studants who are faught at s distance
using telecommunications technolo-
giea The evidence seems to support
an cyuality of lest scores. Will
Kitchen made 8 report to the Svnale
Coaumittee on Labor and Hunun

4. D. C. Cook mod G L. Nemuiek, "Tic
Effectivanass of Teaching by Badio,” Josrnal of
Bducoiwnad Beasarch, 39(1).105-9 (1935}

5. Maursen P. Gliblag, “Ths Eflectivenas.
of Tichnulogy Applisd to Inatructicn: A Bumn.
mary of the Ressarch Litarstars” (Pugmr pre-
pared fur the Center for Communicatinns Ban
Diago State University, 1988), pp. 4 §

Serviced on tue use of interactive
telovisiun in nural achool districts in
Minnesota® No slatistically signiil-
cant differvaccs in achiovement be-
twean the instiuctional-television stu-
Jdents and ther peers taking a wide
varioly of el tive courses in tradi-
ticaul classiocns were found for tie
yeurs betwsen 2988 anid 1086.
hobinson n viewed the proyxress of
» distance-learning consortium of
four rural Qlincis achool districts.”
‘Che consortiu o was formed in 1988
to increase tha number of courses
that could e clfered in each of the
schools, to pronote achisvement ns
measured by mastery of advanced-
lsvel course wurk, and to increasa the
officiency ¢f the teachers’ instruo-
tiopal time. 'I'he review concluded
that the pnyjict effectively achieved
its gouls of vxpunding the curriculum
rnd increst ing teacher efficiency. In
vddit.en, tLe students in the remote
instiuctior.al-television classroom
»eored just @ woll aa their counter
P to in tradi.ivoal clasarooms.
V/hile these students may be
Jeusuing wu 13.ch ag thelr peera in
truditivnsl eliwsrooms snd respand
iny pubitive ly 1o the technology, thierw
ia vvidonw W suggest that, if pven
the uvption, they would prefer a fuce-
to-tace envinuumant. In 8 1987 sar-
vuy of studesnts taking classca deliv-

G, Will Kiichin,, “"Bducaticn and Tolwun-
15 Lancatang: Paccars in Prorwas® BRIC ¥D
382 Go1 [Jusiis, ny Lefaro US., Eonals, (v
il Low 06 Lab ar aud Human Servis- s, 11 Mar,
ig+7),

¢ kiLuwda © Abineur, ‘An Tur-al.  lon
=f secnnival I nuentlon: Ioterestive 4. ¥,"
Exft: KO 206 334 wlapor deloversd st ths Ao
ol (Sevanton if the Anecitno for BEdoes-
fieos. . Vemisurnccutioes and Tachnology, Ann-
bﬁiL}. CA, S 1uha

BEST COPY AVAILABLE
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erod over a satellite network, 70 per
cent indicated they would chogse a
traditiopally taught course over the
satellite courue.® Some of the reasons
these students gave were too much
work, some difficulty in hesring, dif-
ficulty in contacting the teacher, and
inadequate teacher preparation and
training. They also said, however,
that they appreciated the increased
number of course offerings snd the
interesting instruction. It should alse
bo noted that this netwark was just
beginning in 1887 and has matured
sinoe that time.

If these technolugically delivered
classes are the only way some of
these students can have the opportu-
nily o take a particular class and if
they learn the material s well as
their peers in traditional classes do,
it seems that the classes arseffective.

Nonetheless, it may be that "effec-
tiveneas” needs a brosder definition
than test scores, With regard to ale-
mentury and secondary school activ-
jties, Datey and Cowell point out
some other uspects of the effective-
ness of distance learning.” These in-
clude a posilive sttitude on the part
of students, higher levels of commu-
nication between schools and dis-
tricts, greater levels of purental in-
volvement with the courses, and the
ability of teachers and students to
apply to other areas abllities ac

8. Druce O. Barker, “Fhe Ellocis of Loarn-
ing by Balellite on Rursl Behwola® ERIC BD
284 693 (Paper delivered st Laaming by Sat-
silite Cunfesuise, Tulss, OK, Apr. 19871

®. Anne Batey and Bichard N. Cowsll, Dia-
tance Bducaiton: An Qusnview, ERIC ED 278
519 (Portland, OR: Northwast Regional Edu-
caliona) Laboretory, 1854).

quired in order to use new technolo-
gies in an educational setting.

Adull learners

More analytic studies have huum
conducted using colloge-luvel and
other adult lsarnars. Just as with the
younger lesrners, there are many
studies thst compaze thes achieve-
ment measures of older studsits in
teleconferenced classes with those uf
plder students in face-to-face clasece.
Avariety of adult leamners have been
examined—noncredit stud. ..y, un-
dergraduate sludents, gradusts etu-
dents, laborslory subjecta, and so
forth—in a variety of content areas.
There is general agreement that de-
livering classes via telpoonfurencing
is as effeclive for learning as are Lin-
ditional classea

Blackwood and Trent sasininwd
learning differences between adult
studenis in a nencredit finance
course; some of the students were
taking the claas by sudicconferenc
ing and the others Ly a traditional,
fuce-to-face teaching method ' The
inveatigators found nodifferences be-
tween the iwo groups in the amount
of learning Puzzuoli looked st the
differences between resident stu-
dunts snd remote students tabing
collegs classea via audiocunferencing -
with a graphic companent. His anal-
yais Indicated that the aclicvuaent
scores of the rempte students were

10. Helan Blackwoed and Ourtis Trant, 4
Comnparison of the Effectivencos of Facsto-Foes
and Bemaois Thacking in Caramanicating du-
catianal Information te Adulls, ERIC ED 028
824 (Menhaitan: Kansas Stata Uni essity, Co-
opargive Extmaion Service, 1068).
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equal to or better than the scares of
the resident students.* Finally, Hoyt
and Frye concluded that undergrad-
uate and graduate students taking
telsconferenced classes performed as
wall un a variety of meanires as stu-
dents taking identical on.campus
classes.'*

A more complex analysis of tele-
conferencing and the factors that in-
fluence offective learning was re-
parted by Chapania® He concluded
that some communications tasks
typically used in-classes sro as &f-
fectively sccomplished over a tele-
communications gysiem as in s face-
to-face classroom, These include ex-
changing infnrmnﬁw, solving prob-
lems, and generating ideas.

Vandahsar analyzed the basic con-
figuration and procedures of tele-
conferencing classrooms in tarms of
how they encourage or limit student
development within a paradigm de-
scribed hy Arthur Chickering, a stu-
dent-development acholar. She conclu-
ded that while studept cognitive de-
velupment is comparable to thet in
traditional ciasses, the teleconfer
encing environment as it is carvently
being used does not foster multiple
dimensions of student development.
Shu suggests that the barriers o

11. David A. Pussuol), A Study of Thaching
Univeraity Estansion Classes by Thislscturs,
ERIC ED 042861 (Mozgantown: Woet Virginls
Univeraity, 1970), :

12. Docald P Hoyt and David W. P,
*Ths Effoctivenmss of Telscommuoicatisns s
s» Educational Delivery Bystem,” ERIC B
070318 (Mamuscript, Kansas State Univeraity,
1973,

18 WM”M Foclarsin
Thiwoafereaciag Systsm; Finad Report, ERIC
ED 168 902 (Baltimory, MD:; Johns Hopline
Lin.versity, Departoges of Paychelogy, 1978).
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daveloment are not & direct result of .
the teleconferencing environment
per se but rather of limited or inap-
propriate teaching behaviora on the
purt of instracuwrs !

Even though thare are no mea-
sured differences in achievement,
adulty, like younger learners, seem o
prefer face-to-face teachers when
they are given a choice. In a study
comyparing ins uction via telecon-
ferencing, fuci-to-face teaching, aud
& cumbination. of the two methods,
Daviareporis that as face-to-face con-
fact increases, 90 does the leamer's
satisfaction with tbe instructional
method ¥

Althongh students, regardless of
ags, seem to ‘earn course materials
aqually well ia traditional and tele-
comununicated situations, some Jdif-
feronces in student reactions have
been noted. Au mentioned previously,
students often prefer the face-to-face
setting. Wa dc not know whethsr thia
is a reaction 1o a novel leaming set-
ting or whetbes it actually has some
effet an overall learning that is not
reflocted in test scores. Some would
argue that Lecchers domore than just
prosent mstenal. They interact with
the studeni, sauwer questions, en-
courago the viudent, and sasiat the
student in understanding the les-

14. Deth Vaulahsary, "Learning betwasn
Horw aod Thore: Quality Thlocenforence Class-
reoms,” In Trlhconfereacing and Klectroaic
Coramunicotiony V, wd. 1. Parker and C. O}
pon (Xadisen: University of Wiscansin—REs-
iension, Center for Intecasiive Programa,
1886).

145. Delorasd. Davia, "Evaluation asd Com-

parisca of Tolavunfenincs Training with Face-
to-Foce Trabidng and the ENecis on Allituds

and Leaming™ (PAD. diss., Dreke Univeraity,
1988).
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sons. Since the advent of telecommu-
nicationa systems that allow stu-
dents and teacham to be Jinked for
two-way communication, it sesms
possible to have the vital aspects of
the teacher-student relationship pre-
werved at a distance.

WHAT ARE THE LIMITS OF
QU KNOWLEDGEY

Moat simple comparisons of dis-
tunce and traditional students do In-
dicate that learning is equivalent for
thewe groups, but there are limita to
our ahility to generalize {rom these
findings. In 1988 the congressional
Office of Technology Assessment
campiled a comprehenaive repori on
the use of technology for distance
learning. The report makes it clear
that the vast majority of the litera-
ture on effectiveness is based on
highly motivated sdukt learnera.*

The typical distance-leaming pro-
gram in secondary achools has tar
geted highly motivated, college-
bound students.” Evaluations of
such programs indicato that these
high school studenis seem to enjoy

16, US., Congrees, Office o Thchnology
Acsecsment, Linding for Learning: A Naw
Course fur Edusolion, OTA-SET-420 (Wash-
ington, DC: Oftice of Tichnoligy Aswesem.at,
1088), p. 44, :

17. The ops sxsepiion 3o thisis in the ares
of compuler-asisted iustruction, which is
widsly regardod as an effaciive kol for ising
schisvament among low-achisving students,
insreasing student molivation fo loarn, and
incrsasiog sludent atlontion. Thia rewearch it
summarized in U.8,, Congress, Difice of Tech.
nology Assssarnest, Power On: Naw Tools f
Traching and Leaming (Washingion, DE: Of-
fice of Tachnology Assesement, 1888). The cur
rent articls doce nal clalm toroverthe ressarch
on tochnelogies conaidonsd as “Soaching tools.”

the experience and score 33 well on
class tests as their peers who are
physically present with ths teach-
era.’® The question of the effective-
nssa of distanoce learning for other,
less motivated students remains un-
answered, however.

In a 1887 review of effeclivenesa
literature, Eiserman and Williama™
found no studies that comparedifier
ent content areas and none coxopar-
ing the effectiveress of instruction
using diffsrent instructional designs.
What seems to work with one specific
course 1oay not be as effective with
different types of courses.

Helen Warriner-Burke™ points
put that a telavised tescher is not
abla $o provide the individual encour-
agement and opportunity for practice
that are essential for succesaful for-
eign language learning. We cannot as-
sume that, because a calculus courae
can be affertively taught at a dis-
tancs, 8 forelgn language class would
be equally effective using the same
technical delivery systems and the
same instructional design concepts.

Another concern rises when one
tries to generalize results from atud-
ies that compare resident collsge stu-
denta and off-carapua studenta, Thess
“Siar Schools

18. Withrow, Distance

Learning.” .

19. Willlam D). Edserman and David D. Wil.
linme, Stasewids Svaluation Raport or Produc-
tivity Projaci Sudies Beloled 1o D preved Use
of Techaology i Extend Educationud Iragrama,
nubreport 2, Dissasce Sducadion in Elawestary
and Secondary Schools: A Revisw of As Liter-
pure, ERIC ED 291 800 (Logsn, LT Wasalch
Instituts for Research 4nd Evalusiian, 3987).

20. Nalan P. Wastiner-Burks, "Distance
Learning: What Ws Doa’t Know Cao Hurt Us,”
Foreign Languoge Aanals, 8(2):128-33 {Apr.
lm,l
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off-campus students are usually alit-
tle older than their on-campus cgun-
tarparts. Thay are usually emoployed,
and, frequently, thoy are taking
classes that have direct relevance to
the work they are doing. In other
words, these may be two different
populations, and the comparisans
may be reflecting more than just the
instructional anvironment.

WHAT WE NEED TO KNOW

Twenty-four ysars ago, Chu and
Behramm suggested that the ques-
tion is not whether media can be used
to teach but how they can best bo
used to teach.” Thia byings up sev-
aral categniiss of inquiry th st will be
fruitful for future researchers.

Instructional design

In the conclusion of an extenaive
raview of the literature on distance-
learning effectiveneas, Ni) Whit-
iington pointed out that the most
eritical element in student achiove-
mont is effective instructic 1a) deaign
and instructional techniques regard-
less of whether the instruction is de-
livered Ly television or by traditicnal
means.” This seemas to be the bottom
line for all instructional delivery.

What are the instrugtional devign
principles that make dlstance leam-
ing ot effective? How can instrus-

21. Codwin C. Chu and Wilber 8chramm,
Learning from Teicvirian: What the Bessarch
Says, ERIC Document Regroduction Bervice,
ED 109 985 (Washington, DC: Natiooal Asso-
ol ation of Ed ucations] Brosdeasiers, 1867).

29 Nil Whiington, *ia Instructicas) Tale
visien Educatianslly Effective? A Rasearch Ra-
viow” Amsrican Jourmal of Distance Educa-
tion, 1(1).47-B7 {1DBT).

tional designexe take better advan-
tuge of ull the techrologies currently
svailableto asasi:t learners and not be
liwnited by our «wsrent standards of
the traditions! face-to-face clasa-
reom?

Supprt for tedcincrs
and students

In a survey of faculty nsing fele-
commupication; sechnology to teach
gialance learnens, ons of the moat
fcequently mestioned suggestions
waa to provide faculty with more
trainiog.® The aining desired was
not only on how Lo use Lthe technology
Lut also on sirategies for teaching
students st o lstance. As Vande
Lunr's analysis strongly suggosts,
tcloconferencing taachars may nwot be
waing sppropriste teaching behav-
icrs to help their students fully de-
velop.t* What s~ the minimal sup-
part systems hut instructora need in
vrder to tranalite their face-to-face
clusees into telwommunicated claso
Lepgivns?

Ditferent telutunferencing sys-
{tams— -audiv caphic, one-way televi-
slon, two-way tulevision—bave all
Leen repocted 4 be effective learning
wid Leachinug fcols. What instruo-
tivnal strategie: ure neceasary forthe
eifeclivouse of each of these systems?
What instructicoal support is neces-
sary for teschers to be able to use
vach of these sysiems effectively?

28. Kuy W. Gil:tar and Bally M. John.
sone, A Critical keview of the Use of Aw-
dingraphic Conferencing Systsme by Selacted
Edusationol Institutions {Collsge Park, MD;
1uteroations) Unlveraity Conasrtium, 3 888).

24. Vandehaar, “iaaming belwesa lHers
snd Phasre ”

BEST COPY AVAILARLE

Qi




275

There ia ancther critical group of
questions concerning the needs of
loarners. We know that distance stu-
denta want all the obvious services
provided in & traditional setling,
guch as library access and sdviaing.™
What other sexvices and support do
they need to aske the Jearning expe-
rienoce as rich s possible? What is
there in the face-to-fnee class that
might be incarporated into dietance-
learning strategies?

Different student populations

There is very little research on
how well different populations re-
spand to distance learning. At a re-
cent conference on distance-leaming
issuea for teachers,®™ a tescher of
Joarning-disabled children pointed
put that ahe thought that tenching
with interactive television might be
very effective for her studenis. She
mentioned that thess students seem
to have an easler tims paying close
attention to television than to peopls.
Thia is an inlereating observation
that warranta farther research,

As previpusly noted, there is very
little information on whether the av-
erage secongdary school atudent
would respond as well as do those
highly motivated students who have

38, Connle L. Dillon end Charioite Guna.
wardsos, Learnar Suppovi o8 the Criticol Link
_in Distoncs Bducation: A Stxdy of the Ohlo-
Aomo Trelsviand Inatruction Bystem, Oklahoma
Research Conter for Continuing Professional
and Migher Educatlan Report (Ncrman, Okla-

and Higher Education, Jan. 3090).

28. "Teeching and Learningal s Ristance,”
Wurksbop jodasly Y the Univeesity
 of Novthesn Colorado sod ths Wastern Cooper-
ative for Bducationa) Telecommunlcations,
Grealay, CO, June 1999

been involved in the distas
ing prajocts. Do average
need more persamal cont
much support be provided )
facilitator who may be a goc
but not an expert in the suly
taught? We do kmow that
with knowledge of their §
students’ characteristics ca
gifect on student achisvem
what types of skillawould fs
need in order to provide m
the secondary or elenants
studant?

Interactivity

One of the assumptions
in the design of most cont
distance-learning sysien
need for interaction bely
denta and their teachers, D
and students need to seo on

for effective learningand fx -

10 take place? Is real-t.me
tescher or student-studen
tion really the best or only
Robert Whitney, a te
English at Millsaps Collag
gissippl, reports that «
confersnced discussions be
st snts reflect higher leve
calthinking than do traditi
discussions and papers.’®
finding was reporied in &
leaming setting by Nannan
27. Jare Brophy, “Thacher It
Studant Achlsvament.” Ameriso
Fiot, 41(30):3009-77 (Oct. 1988).
28. Robert Whitrsay, “VAX Nod
Computer Conforsnce Io Tach Cr
Ing” Insbructional Computing Up

puter and Audio Telsconfers
Inatructars View,” Nes Horlsonse .
xcadion, 8:1-7 (Fall 1589).
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He repor’ 1 on & comparison between
computer and andlo conferencing,
which he uses in place of face-1o-face
class discusslons between his tele-
course students. Coombs notes that
one of the greal advantages of tho
cumputer conference is its demu
cratic setting. Everyone is percaivid
on & similar basis regardless of phys-
icul handicaps, regional or nationa)
sccents, usual awertiveness in face-
t-face discussions, and piber charac-
teristics that would tend to put stu-
dnnbumqudbounxmthe usunl
claseroom setting.
Cnnmptwmcedmﬁmt—
teacher and student-student interac-
tion be more effective than fradi-
tiona) types of interaction? Can tho
democratic nature of computer cun-
ferencing allow students who typl-
cally do not engage in classroom dis-
cussiona to be more likely to expreasy

their thouglita in this mode? I this a
possible 1neana of encouraging active
particlpation in the learmning prucess
on the pact of those students that our
tradition sl clasaropm precedurys do
not elfectiv.s’s reach?

SUMMARY

In bri o, taleconferencing is mak-
it classsp pvailable to students who
otherwise would not have acress to
thum, Therv is a Jong histosy of reo-
search estatlishing that studentiscan
luam eff xctively via electronic media,
'The reasarch guestions that now face
us are of a differont order. Theys are
more duteiled, more probing, and
maora Bpeciiic. Ressarchmust nowad-
dress th2 isines of how beat to uae all
educatiounl resources—distance-
)earning st nilegies induded—to ring
quelity ud's:aiion to all learnars.
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SENATOR BINGAMAN. M. Liptak, go right ahead.
STATEMENT OF GREGORY J. LIPTAK, PRESIDENT,
MIND EXTENSION UNIVERSITY

MR LipTax. Thank you, Senator, for permitting me to vome from
Colorado to present testimony on this important issue.

Yesterday, Colorado had six inches of new snow. All of our ski areas
amom:.andweinviteemybodytom.ﬂmis.ofcoume.ifyou
choose not to go to New Mexico. [Laughter.]

SENATOR BINGAMAN. Anyone who can’t get into Taos, we would be
glad 1o have you go on up to Colorado. {Laughter.}

MR. LiPTAK. I'm the President of Mind Extension University—ihe
Education Network—the Nation's fastest growing basic cable television
service.

Our parent company is the nation’s ninth largest cable television
operator, and we're the principal cable TV operator in New Mexico,
serving the Albuquerque metropolitan arca, as well as the Cities of Grants
and Soccoro.

In my brief testimony today, I would likc 1o make two poinis
conceming distance education.

Point number one. The U.S. cable television industry today scrves
more than 55 million cable TV subscriber houscholds and is now the
dominant means of the delivery of television to the American public.

Two years ago, most of the Nation’s cable television operators, called
MSOs or multiple system operators, agreed to participate in a project
called Cable in the Classroom. These 43 MSOs represent 82 percent of
all U.S. cable television houscholds.

We agreed 10 do the following: All of the cable systems operaicd by
cach multiple system operator would provide onc standard cable drop and
free basic service to all consenting public junior and senior high schools
passed by our cable distribution sysicms within our franchised arcas by
December 1992. We also agreed 1o provide cable service to all consenting
state accredited private schools by the end of Scptember 1994,

Now, many cable companics arc going far beyond this minimum
commitment, Many are wiring all of the classrooms, raising moncy 1o
suppor distance lcaming projects in their communities, and so forth.

Joining with our major program supplicts, wc agreed we would
provide educational programming offercd without commercials by the
programmer members to the participating schools.

Further, all of these MSOs agreed that all participating schools will
have a minimum of one video cassetie recorder, onc television monitor,
and onc cquipment cart in every school.

Well, I'm plcased to report that as of today nearly 1,600 cable
television systems in the United States arc participating in this Cable in
the Classroom project. At this time, participating cable systems passed
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more than 18,400 junior and senior high schools, and 15,500, or 84
percent, have received cable scrvice as of this date.

In your state, Senator, for example, 81 percent of all the consenting
public and private junior and senior high schools passed by cable have
today had cable service made available.

This multimillion dollar commitment has also produced a magazine
called "Cable in the Classroom” that currently has a circulation of more
than 56,000. This document summarizes all of the program commitments
by the various suppliers.

Because of this aggressive program, I suggest to you that I do not
believe the Federal Govemnment should make any investment in hardware
to deliver distance education. Satellites, earth stations, and distribution
systems are all in place and available,

The cable industry, with a full video pipeline into 60 million homes,
presents, I think, an efficient delivery system that is already in place for
the delivery of materials. System opcrators have committed 10 make
service available at no charge. Also, there are other transmission
techniques that you've heard about today—fiber optic systems, ITFS, low-
power television, which are available.

In my judgment, the cost of constructing a totally new redundant
infrastructure for educational purposcs is not only prohibitive, but also
unnccessary, and especially in view of the sites that have already been
developed by the eardier Star Schools funding programs,

On the horizon, as we've talked about today, new technological
devciopments hold great promise. With vidco compression technology
brought to market over the next decade, there will be a major expansion
of cable television channel capacity.

In my judgment, the schools of the future will have access to scveral
channels on cable television systems and will be able to offer a variety of
distance cducation programs 1o their districts.

Most cable TV systems will be coming up for franchise renewals over
the next three to four years, and from what I sce around the country,
school distiicts and cities are making absolutely certain that a varicty and
a number of channels arc available on these refranchised systems.

I think it would cost billions of dollars 10 construct a new redundant
television distribution sysiem by fiber optics cable across America.
Construction of new satellitc systems will require the placement of
expensive satellite receive stations at every school.

‘To me the only praciical and cost-efficient distribution systein for the
delivery of matenials is cable TV. All levels of government and all of our
major schools should work with their local cable systems in this "2 cost-
offective mile 1o 1ake full advantage of this incredibe commitme i that
the cable television industry has made 0 America.

Now, my sccond point concems the funding of distance education in
the United States. First of all, our company has mounted Mind Fxtension
University, the Education Netwe:i. The chunnel was founded fonr vear:
vy by my chaitman, Clenn Jones His conaept ¥ s ATLOTICS
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a school, to combine the technologies of cable and satellite, to creale a
nationwide electronic classroom without walls.

Today, we serve 17 million cable and satellite dish houscholds, with
an additional 3 million expected by the end of the year. Thercfore by
carly next year, with 2.9 persons per houschold, perhaps as many as 50
million Americans wifl have access to the channel.

The network has been called a lif>-long leaming resource for a
community, because it presents several major program elements. As
you've heard, we offer the live interactive direct instructional material
from the TI-IN Network, advanced placement courses in mathematics,
science, forcign language, as well as student enrichment and staff
development.

In addition 10 secondary instruction, we offer graduatc and undergradu-
ate courses, a MBA program from Colorado State, and a bachelor’s
degree completion program from the University of Maryland and a variety
of other materials for the Nation’s consumers. We are affiliated with 20
of the country’s most prestigious colleges and universities, including Penn
State, Kansas State, the University of South Carolina, and Colorado State.

The sccondary school programming from the TI-IN Network was the
original recipicnt of a Star Schools grant in 1988. The TI-IN United Star
Network provided interactive instructional scrvices 10 316 siles, serving
more than 20,000 students with credit and noncredit coursces and more
than 100,000 teachers.

The OTA has documented the effectivencss of this approach 1o
distance education in its report to Congress—Linking for Leaming. In
fact, the success of TI-IN and the demonstration Star Schools project led
OTA 1o introduce TI-IN to Mind Exiension University, thus providing a
Jow-cost efficient way to disseminate quality education into schools and
into the living rooms of America.

I want 10 encourage you to help fund the ongoing program develop-
mert for thesc networks. Some of the poorer schools that were involved
in the early Star Schools funding simply have not had the financial
wherewithal necessary 1o continue the program once the demonstration
project ended.

Mongey is need to finance the development of programming at the local
school level. Help the schools across America, particularly educationally
and economically disadvantaged schools in both rural and urban settings,
1o pay the modest sums necessary, 10 provide access 1o masicr teachers
and distance leaming techniques.

I'm sorry that both Senators Thurmond and Simon had 1o leave carly,
because both of them have appeared on our nctwork and have talked on
an interactive basis 1o students in their home states using this technique.

1 know I speak on behalf of my colleagues in the cable industry when
we say we're ready to provide the last mile, the distribution system
necessary to bring this material into America’s classrooms. We can, in
Glenn Jones' words, bring the facilities of satellite and cable TV together
in order to make all America a school.
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Thank you, Sir.
SENATOR BINGAMAN. Thank you very much,
[The prepared statement of Mr. Liptak follows:]
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PREPARED STATEMENT OF GREGORY J. LIPTAX

Thank you, Mr, Chairman, and members of the Commlittee for permitting me to
come from Colorado to present testimony on this important issue.

I am the president of Mind Extension University: The Education Network, the
nation's fastest growing basic cable television service. In my brief testimony this

morning, ] would like to make two points concerning distance education.

Point #1 - The United States cable television industry today serves more than 55
million U.S. cable TV subscriber households and is now the dominant means of
delivery of television to the American public.

Two years ago most of the nation's cable television operators, called "MSOs" or
*multiple system operators”, agreed to participate in a project called "Cable in the
Classroom.” These 43 MSOs represent 82% of all United States cable television
households. We agreed to do the following:

All of the cable systems operated by each muitiple system operator would provide

one standard cable drop and free baslc service to all consenting public junior and
senior high schools passed by vur cable distribution systems within our franchised
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areas by December 1992, We also agreed to provide cable televislon service to all
consenting state-accredited private schools by the end of September 1994,

Joining with our major program suppliers, we agreed that we will provide
educational programming offered without commericals by our programmer
members to the participating schools. Further, all MSOs agreed that all
participating schools will have a minimom of one video cassette recorder, onie
television monitor, and one equipment cart in each school.

1 am pleased to report that us of today nearly 1,600 cable television systems in the
United States are participating in this Cable in the Classroom project. At this
time, participating cabie systems passed more than 18,400 schools, and 15,500 (or
84%) had received cable service,

This multi-million dollar commitment has also produced a magazine, "Cable in the

Classroom”, that currently has a circuiation of more than 56,000,

Because of 1his aggressive program, I suggest to you that 1 do not believe that the
federal government should make any investment in hardware to deliver distance
education. Satellites, earth stations, and distribution systems are all in place and
available. The cable television industry, with a full video pipeline into nearly 60
million home.,, presents an efficient system that is already in place for the delivery
of educational materials. System operators have committed to make service

available at no charge. Also, there are other transmission techniques - fiber optic
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distance learning providers to create 8 nationwide "electronic classroom without
walls." ME/U, as it Is known, conrtinues to be the fastest growing cable network in
America, corrently serving more than 17 million cable and satellite-dish
households, with an additional 3 million expected to be launched by early 1992.
Therefore, by early next year, with 2.9 persons per household, perhaps as many as
50 million Americans will have access to the channel. The network has been called
a "lifelong learning resource” for a community because it presents sevcral major
program elements. On school days, it retransmits the live, interactive, diract
instructional materigl provided by The TI-IN Network of San Antonio, Texas.
Offered are classes in foreign language, mathematics, science, and student
enrichment programs, as well as professional staff development for teachers. One
real-life story of distance learning success concerns Remigio *Mico" Perales, a
young man from Nordkeim in sounth Texas, popuolation 369. Mico took his
advanced mathematics and science courses - not Available in his high school
curriculum - via this interactive televised distance-learning vehicle, His

performance earned him a scholarship to Massachusetts Institute of Technology.

In addition to secondary instraction, Mind Extension University delivers graduate
and undergraduate coorses, including an MBA program and a bachelor’s degree
completion program. We offer 8 literacy program, GED preparation, and English-
as-a-Second-Language program. With the Library of Congress, we present each
week the Global Library Project. This project, funded by a $1 million grant from
our company, seeks 1o bring to the nation the largest repository of information in
the world. A number of your colleagues have already appeared on somc of the

programs.
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We are affiliated with 20 of the country's most prestiglous colleges and uaiversities
including Penn Stste, Kansas State, the University of South Carolina, and
Colorado State University. Our secondary school program provider, The TI-IN
Network, was the managing pa riner of an original reripient of a Star Schools grant
in 1988, The sced money you provid.d enabled The TI-IN United Star Network to
provide interactive instructional services to 316 sites, serving more than 20.000
stadents with credit and non-credit courses, and more than 100,000 teachers. The
Office of Technology Assessmert has documented the effectiveness of disiance
education, and of T1-IN's approach in its 1989 report to Congress, "Linking for
Learning" A New Course for Education.” In fact, the success of the TI-IN research
and demonstration Star Schools project led OTA to introduce TI-IN to The Mind
Extension University network, thus providing a low-cost, efficient way to
disseminate quality education, not only just to schools but also into the living
rooms of America.

1 want to enconrage you to help fund the ongoing program development for these
networks. Some of the poorer schools that were involved in the early Star Schools
funding simply have not had the financial wherewithal necessary to continue the
prugram once the demonstration project ended. Mogey is needed to finance the
devclopment of programming at the local school level - help the schools across
Americs - particolarly educationally- and economically-disadvantaged schools in
both rurai and urban settings to pay the modest sums necessary to provide access
to master teachers and distance learning techniques.
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Progress Report 10/31/91

CABLE IN THF. CLASSROOM: 43 Cable Television
Multiple System Operators (MSO’s) which represent 82%
of all U.S. Cable Television subscribers have agreed to
provide a cable drop and free basic service to both public
and private junior and senior high schools passed by
cable within their franchise areas.

18,380
Schools passed
Cable Teg:vtslonw

Prvate Schools 1 578

(SIS

15,462 Total Public & Private Schools
wired as of September 1991
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SENATOR BINGAMAN. Mr. Vance, why don't you go right ahead.

STATEMENT OF GARY N. VANCE, EXECUTIVE DIRECTOR,
SATELLITE EDUCATIONAL RESOURCES CONSORTIUM (SERC)
ON TECHNOLOGY IN THE CLASSROOM

MR. Vance. Thank you, Senator.

Just as an aside, I'm very pleased to be here, but if you would like,
those of us who don’t share the beauty of your mountains in the West, we
would be happy to come to both Taos and Aspen, and we could do some
. comparative studies for you. [Laughter.]

I am the Executive Director of the Satellite Educational Resources
Consortium—better known as SERC—which is a leading national,
nonprofit provider of distance leaming courses. We are based in
Columbia, South Carolina.

Although I'm here this moming wcaring the hat of a technology
representative, before 1 get into the techinology side of things, 1 was for
15 years a classroom teacher, and it is my experience in the classroom
and working with students of varied backgrounds and interests that led me
to my fascination with a belicf in the uses of technology to stimulate
lcaming.

Last week 1 nad the privilege of sitting in a SERC classroom in
Austin, Texas, and for 50 minutes 1 shared with five high school students
their cxpericnce as they reviewed for tests in our Japancse One course
with their tclephone tutoring partners in rural Drew, Mississippi.

1 watched thosc students as they helped cach other, and 1 absorbed
some of their energy as they demonstrated what happens when students
take responsibility for their own leaming, while using the powerful tools
at the command of public television, in a strong, cffective te2ching
curriculum. For me that is what SERC and distance leaming in gencral
is all about.

The growth in SERC enrollment has been phenomenal and exciting.
We started with a piloi semester in 1989, involving 59 schools and 363
students with two courses, and this fall we are serving over 500 schools
and over 5,000 students in 12 high schoc! courses in 23 States. We are
going to pick up that twenty-forth one that was mentioned a while ago.

Every day 17 SERC high school classes mect via satcllitc and audio
bridge for live inleractive classroom instruction in math, science, and
foreign languages—subjects such as Japancse, Russian, pre-calculus,
physics, and probability in statistics.

SERC student cnrollment this fall is up roughly 10 percent over what
it was last year, despite the fact that most school districts are suffering
from budge! cuts and program retrenchiment. We obviously are on the
right track, and I think the success of SERC lics in two key factors.

The most of these is the fact that SERC is an equal parmnership of the
State Departments of Education and the State Educational Television
Nciworks in our panticipating states. We arc unique in that respect.
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So far 2s 1 know, we are the only distance leaming provider whose

goveming structure provides an equal voice for the masters of the

and the masters in the classroom, but that is the secret of our

success, and 1 believe mest strongly that any successful, new federal

adventure in this area m. 4 have at its heart this same kind of equal
partnership.

The second key to our success has been the fact that we seek to tap all
of the existing technologies. Our name has the word "satc.lite” in it, and
that is our dominant delivery mechanism, but satellite is by no means the
only technology we work with.

Some SERC courses are being delivered to schools this moming by an
ITFS system, while in other areas, schools do get our courses over cable,
and still other classes are broadcast over the air just like a regular
television program. We are also exploring how some of our states can use
their new fiber networks to deliver SERC courses, and in using all of
these delivery systems, we rely heavily on the telephone company, onc of
our most valuable technology parners,

Let me now tumn to some of the specific questions you raised about the
usc of educational technology. 1 think that before we can answer many of
the key questions, it's critical that we first identify what kind of an
educational model we want that technology 1o scrve, and you've heard
many suggestions as to what that might be this moming.

It’s imponant as we look at the possibilities of technology that we do
not operate from the assumption that we are trying to replicate a student
and a teacher looking at each other and talking. We live in the informa-
tion age, and the learning process is becoming much too complex for that
approach to work.

Rather, we need to be empowcering, in addition to the teachers, the
students to be responsible for their own education by making available
instructional resources both in live rcal time, such as through our
interactive courses and study groups, and via databases readily available
as the students’ journey of discovery requires more information.

As I saw in that classroom in Austin last weck, students can take
responsibility for their own leaming, helping each other and moving at
their own pace and questioning, all in a way that makes the process of
leaming exciting, challenging, and rewarding.

Interactive distance leaming can allow students to communicate with
students from other parts of the country, 1o interact with other cultures, to
have direct contact with key policymakers through satellite seminars, and
10 tap the resources of the best research universities in the world. In shon,
it can provide access to almost limitless sources of information.

So, how do we go the last mile to sce that all students have access 10
those kinds of information resources?

We have literally scores of schools in virtually every one of SERC’s
73 states who would like to use SERC courses, but they lack the financial
resources cither to acquire the necessary equipment or to pay the student
enrollment fees that we require 10 cover our COSIS.
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system, most likely a satellite dish; computer access capability; telephone
ﬁnkages,almgwimmemarywiﬁngandmchstmdardequipmmtas
televisions and VCRs.

I hav~ recommended satellite technology not because 1 think it’s the
only deavery system, but because I believe that satellite technology is, at
least in the short run—and by that I mean the next 6 to 10 year—the
most cost effective technology for getting the widest range of resources
into the hands of the largest number of students.

Satellite downlinks—commonly called dishes—will enable every
school 10 have access to almost every signal that is currently available, or
is likely to be available, in the next decade, and they allow each school
to decide for itself which signals it wents to choose, from a piess
conference in France 10 a university-based course in agriculture that may
come from the Midwest. No other cument delivery mechanism provides
this range of options and degree of choice.

Such a program of assistance to local schools, however, should not be
in licu of federal assistance to those national, distance leaming providers
who have the burden of effectively erecting and maintaining the national
lcarning linkages and the high quality courses now available through the
coursc producers. It will take careful central planning and central
resources 1o take advantage of all of the opportunities offered by
technology.

You asked as well about the appropriatc federal role in curriculum
developmmn.luﬁnkmatmemslmﬂdbem\acﬁvemle,mtinmesensc
that the Fuderal Government should guide the decisions about what
constitutes the curriculum for a given subject area, but by facilitating the
distinctions of the barriers between states and school districts—as you
heard between New Mexico and Colorado—ihat lead through local choice
to mutual acceptance of common curriculum objectives.

As a practical matter, SERC and other distance leaming providers are
alrcady offering a national curriculum. In our courses of Japanese and
Russian, for instance, these courses are being offered with full high school
credit in 23 states, and they are a viable choice for schools making local
decisions, but they are available at the nationai icvel.

1t was federal money through Star Schools that enabled us 10 develop
these courses, and without both the federal money and commitment to
offering courses on a multistaie basis, we could not have developed either
Japanese or Russian and the fine quality they represent.

Butlthinkmemmmerinwhichwcmﬁcdmesemumsisalso
instructive. The Federal Department of Education did not dictate 1o us
what should be in those courses. Rather, the members of our consortium
who produced the courses conferred with the leading experts around the
country and, most importantly, with the educators in each of our siates 10
determine what that course would need in order 10 pass muster in each
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I think that hits at the issue of certification, and I suspect that is
realistically the way to deal with national curriculum issues. The role of
th2 Federal Govemnment is 1o provide the boost that geis together
across state lines. In our case, it was the Star Schools preference for
mulii-State consortia, and (o help them with the resources that will enable
them in partnership with our professional colleagues in other states to
crafl a satisfaciory curriculum.

At the same time, we must make sure that any new cumicula will
reflect the changing role of the teacher, from a disseminator of informa-
tion to a facilitator of leaming challenging the student, and manipulating
the technology and linking each leamer in the most appropriate way to all
of the information and ideas that await them beyond the four walls of the
classroom.

In conclusion, Mr. Chaimman, 1 think that there are some fairly obvious
but important lessons from the SERC experience.

The first, as 1 have suggested, is not to become so absorbed by the
technology thai we lose sight of the educational purposes that should
underline the c.ive for technology.

The second is that we should build on the infrastructure that the
Federal Government has already put in place. There is no necd to create
new structures that basically replicate existing distance leaming programs
or dclivery systems. It makes more scnse, instead, to simply build upon
and cxpand those structures and systems that are working effectively.

The third is that all agencies of the Federal Govemment need 1o share
in this national mission of establishing a aistance lcaming network. This
is not just a concem of the Department of Education. It needs 1o include
agencices as diverse as the National Endowment for the Humanities or the
Environmental Protection Agency, and it may take a fairly forceful nudge
from Congress 1o get some of these agencies 1o recognize and facilitate
the national commitment to educational technology.

And, finally, we do have to make sure that we arc working to keep all
of the technologies integrated and working together. As a practical matter,
1 doubt that we will ever conclude, at least in the short run, that there will
only be one dominant technology. At SERC we are going 1o use them
all—satellite, telephone, VSAT, cable, and all of the others you’ve heard
about—but I want 10 underscore that it is still the people and the human
resources that make this work.

We will continue to need the expertise of the educational television
community in producing course work and the educators to cnsure that the
malerial actually gets used in the classroom. We are not talking about
replacing teachers, We're talking about giving them a wonderful array of
new tools and resources that they will use as they guide students along a
exciting voyage of discovery and intellectual growth.

Mr. Chairman, I am pleased that you are putting these issues squarely
before the Congress and the American public. At SERC we look forward
to working with you as you provide the technology that will enrich our
students’ voyage.

Jia
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Thank you.
[The prepared statement of Mr. Vance

follows:]
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PREPARED STATEMENT OF GARY N. VANCE

Good morning, Mr. Chairman. My name is Gary vance and I am
Exacutive Director of the Satellite Fducational Resourcss
Consortium (SERC), = lsading national non-profit provider of
distance-learning courses, bassd in Columbia, South Carolina.

I an pleased to have the oppertunity to Appsar before you this
morning because I believe that the experience of SERC, a piecneer
in crafting » national distance-learning structure, can be
beneficie! to you end the Comrittes &8 YOU €2FLSre ThE Teyl BLERS
that we as & netion should be taking to ensure that 2l studenis
~-regardless of the location, size, or fimanciel cendistion of
their schools--have Bccéss t0 the rich arrsy of educational
resources that distance learning technology olfers.

1ct me 85y 8% thé cuhiel thai I am here 1o ALK GLSUT TEIDNOAvgY,
and I am wearing the hat of a tochnology representativa.

However, 1 was a classroom teacher for 15 years beforxe I got into
the techrology side of things. It is precisely that experience in
the classroom, working with students of varied backgrounds and
interests, that led to my fascination with, and belief in, the
uses of technology to stimulate learning.

Last week I had the privilege of ritting in a SERC classroom in
Austin, Texas, and sharing 50 Dinutes with five high school
students as they reviewed for tests in our Japansse 1 COUrse with
their telaphone tutoring partners in rural Drew, Xississippi. I
watched those students as thay helped each other, and I absorbed
sone of their ensrgy as they demonstrated what happens when
students take responsibility for their own learning while using
the powerful tools at the command of public television and a
strong effective teaching curriculum. For me, that is what SERC
is all abput.

SERC was one of four multi~-state consortias that received fundinc
for ths first two years of the federal Star Schools program. Wwe
stand as evidence, I hope persuasive evidence, of the value of
paking a strong federal commitment to a national program of
distancs learning resources. To halp you undarstand batter the
relsvant lessons of our experience in distance lsarning, let me

lain how SERC opsrates and review with you our sexparience in
using distance-lsarning technology to enhance the education of
.young psopls across America.
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Ebas e BERC? .

SERC is a consortium of state departments of aducatien and state
sducational television networks, rapresenting a 50-50 partnership
betvesn those professionals responsible for curripulun ‘n each
atate and those with the technical sxpertiss to daliver the
courses via the best technology available.

Back in 1988, when SERC spplied for Star Schools funding, we had
18 stats pembers; this fall, we hava 23 state mecbers and we are
having discussions vith almost £ hel? Cozen other states who have
exprassed 2n interest in “riping pur ComeCIYINT.

The following states (and cities) are now members ©f the SERC
partnarship:

Alabama Micnizmicnl FToabs

Arkensac Nebiéane virmaonie

Florida New Jercey west Virginis
Georgia New York Wisconsin

Iowa North Carolina

Kentucky North Dakota

Louisiana ohieo Detroit, MI
Maine Pennsylvania Kansas City, MO
Michigan South Carn ina wew York Cisy, NV

SERC met your Comnittee's call to address the need for

_interactive advanced math, scisnce, and foreign language courses

for geographically and ecoromically disadvantaged schools. This
yaar, students in small resote high schools, soma with fewer than
s0p students in all four grades, are abls %0 take Japanese,

‘Russian, TAatin, Advanced Placenent Econerics, Discrets Math,

World Guography Honors, Physics, Pre~Calculus, and Probability
and Statistics.

The growth in enrclinment in SERC courses has baen phencmenal and
exciting, as tha graph on the following page illustrates. We
started with a pilot semester involving 59 schools and 2363
students with two courses. In our first ful) yaar of operation
we had 3500 students enrolled in credit courses. This fall we
are sarving over 500 schools and more than 5000 students in 12

nigh school cradit courses.
Parhaps more ipportant than the total nunbers of students and

. schopls ssrved are the characteristics of SERC schools. last

* year 71% of SERC schools were eligible for Chapter I funds, and

608 ©f our schools are jocated in rural Arsas. Three~fourths of
pur schools have fewer than 1000 students.
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SERC STUDENT GROWTH
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In addition to our high school courses, this fall for the first
tixs ve ars offering 113 hours of interactive staff d.v.loinsn:

s goursas, with topics inciluding math, art, dilingual education,
and critical issues facing sducators in the 1990's. Taachers in
mors than 600 schools, including schools in several states that
are outside of our consortium, sre curcently snhancing their
professional skills through these SERC cOurses.

How Do SERC Claspes WoIk?

Everyday 17 SERC clasees mest, via satellite and auvdic-bridge.
for live classroom instruction. These classes are taught by
highly gualified and exparisncel xester E3CRIIS iSCAtES in 10
different states.

Although the class may involve as mani as 300 or 400 students in
23 states, thera are normally no more than four studsnts--and
sonetizes only one--taking the class in any one school. We
require a classroon gacilitator to be in the room with the
students to coordinate the claass at tha school, but, in general,
the students Danmge their own classss, working closely with the-
student workbooks and their textbooks.

Depending upon the subject, the students may be on-line {on the

telephone) throughout the class. (Some classes rotats which

schools will be on 1ine.) The students can be expected to be

called upon, by name, just as though the tsacher wers in their

:Ial;rcom, and they likewise may ask Questions of the master
sacher.

SERC courses are full-credit, graded classes, just like evary
other course that the student takes, Each of our courses is
fully accredited in each participating state (due in large part
to the participation of state departments of education in
deternining our curriculus offarings). Each master teacher
prapares tests for the studants and the exams are returned to the
master teachsr for grading. SERC sends a numerical grade to each
student ‘s school at the end of each six weeks, ths senester, and
the yaar, Tha classroom facilitator in the local schonl assigns
the final letter grade, bassd upon the individual school's system
of converting numeric scoras to letter grades.

Our language courses operate a 1ittle differently so that we can
. #Xpose opur students to native spepakers, Students ars divided
into groups of 10-12, and on the telephons days each waek, they
call and speak with native speakers for 20 minutes of
conversational class. Thase ars highly structured classes, and
the students are graded on their participstion and performances.

¢
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HOW SERC WORKS
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Teschers and tutors are svailable after class and throughout the
day @uring office hours. students and classroom facilitators are
encouraged to call and talk with the teacher il proplems oCCur.
¥e uss the fesdback from tha facilitators to help g-nqo the
pacing for the class and identify problems to resoive.

Interestingly, Mr. chairmanm, 2oy pur students the ~echnelogy very
guickly becores secondary, perely B part of the classroen
background. AS one of our students recently commented, "Ihe
technology becomes ¢ransparent.” And the focus PeCOTes not &he

-

sechnoizT  2uT The DAIDet sower LI The Taalw:

Eoy Iroerterh ver Teferel Trndinzt

T2 A8 higeel meeeshtad £haT a0 TMOh GWuld Dave teen eccompiished
so guickly, wath the level of copperation that characterizes
SERC, without the fedaral Star Schoels mongy. Although some of
the research and planning for SERC had already been completed,
the funding gave just the incentive and ancouragement that was
needed to Tove widespread distence-education from the drawing
board to the classroen. Particularly in light of what has
happened to local and STALE sducation budgets in the past two
years, 1 anm quite sure SERC would s=i11 be in the concept s:age
if it were not for Star Schoels.

SERC has used the Star Schocls money %0 leverage both financial
support and the time commitment of scores of education officials.
It has used the federal support to attract financial comnitments
from both the public sector {through state and local education
agancies) and the private secter {through corporate and
foundation support).

The matching funds were used in large part to equip schools with
satellite receive eguipment and classroonm eachnologies, including
+he interactive keypads used for the math and science courses.
The first-year Star Schools grant of $5.6 million generated an
additional $5.2 millien in state dues, equipment matches and
student fess. The second-year grant of $4.1 million generated
6.1 million from state membership fees, student fees and
foundation funding. In all, with an invastment of §8.7 million,
SERC has generated an adaitional $11.3 millien for equipment and
course production and delivery.

3'H
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As thass numbers suggest, SERC dig not use the federal money to
offer & fyee ride Lo s:tates ani lozal schools. Frox the
baginning each state joining SERC put up $20,000 for an annual:
manbership fee. This year, we have a flexible msmbership fee
structure with tha largest states paying $35,000. In additlion,
sithar the state or the local scheyl districts had to supply a
match {(often roughly 50%) for the satellits raceiving eguipment.

“Pinally, sach local schop) must pay s par-student fez for SERC

coursss. This truly is a federal-state-local partnership in the
fullest sense of the word.

SERC's experience underscores the criticel role the federal
govarnment must f£ill 4n helping make this technolooy
availekle %o lLrDTi RURDETE &L L3LOCLE ENI STUGERTS.

-~ - & e e~

i think the B&st Wey it lisip yuu snd the Committee begin to get 2
fapl for the costs invelved in using this interactive technology
is to share with you tha major expenses that SIRC has incurred as
it has vorked to outfit schools and provide quality courses. The
dapic catsgories of our current Costs are outlined below:

Satellite transpondex. SERC operates on 2 Ku~band
split transponder. This allows SERC to provide two
coursas simultaneously during the school day, beginning
at 8 AM and ending at 4 PN Eastern time. SERC also
provides two hours of staff development programming two
fdays per week after regular ciass hours. To
accomnodate this, we leas: time on a privately owned
gatellite, five davs a week, 10 hours a day for nine
and a half months. The cost of the satellite
transponder tirs is 5910,000. Lsasing the transponder
full-time (ye: -round, 24 hours-a-day, seven days 8
week) would lizely cost $1.6 million,

-~ % . SERC reimburces the producing
antities for their costs to access the satellite from
esach producing site through the usa of uplinks. The
avarage cost is $200 per hour for uplink secvicas.

SERC provides multiple sections of sach of its twelve
courses, with each section reguiring ssparate
uplinking. If SERC were to buy ths uplink equipment
for any of its producing entities, that sguipment would
cost between $400,000 and 5$500,C.0 per uplink.

te . To
participate in SERC courses, rmost schopls nheed s
satellite downlink (commonly called 2 dish) and
receiver, a television, VCR, spsaker phone, and the
necessary internal wiring to connect the downlink to as
pany classrooms as desirable. SERC strongly recommends

3.t
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that schools use so-called "steesrable™ @ownlinks, which
anable schools t0 choose information rasourcas thet ere
offarad On satellites other than the one that carriss
SERC's courses. The total cost for this packags of
local school equipment at this time is roughly §8,500
par school sits.

. Telsphons interaction bstwasn teacher
and student and students with other students lies at
the heart of the SERC modsl. This reguires an
elaborate telaphons audic bridge system to acconnmodata
the largs numbar of students participating in SERC
courses., With the current teshnology, & singie tudip
bridgs has ¢& phone lines available for simultansous
use. SERC has just added & fourth audio bridge, &t 2
cost of $60,030 to make it possible for greater numbess
of students tTo participate in our most POpulATr COUTSES-
Conseguensly, =& how lave 182 teiephone lines
cvailalie, Tue TrTAl COET oo proviging the interective
telephone compenents to all £ERC studants is over
szooiooo per school year for the ngoo" long distancs
service.

Mr. Chairsan, thase are the COsts directly associsted with ths
oini nt involved in distance lasrning. SERC also incurs
significant costs in develeping the SOUrsnE we offer and in
providing the staffing necassary to Sarve iarge nunbers of
students in rundreds of different locations across ths country.

Ebat Are the Bepzets to SZRC‘S Success ?

As the nunmbers outlined esarlier dsmonstrate, SERC'S studsnt
enrollment this f£all is up roughly 108 over what it wvas last
ysar--despite the fact that most school districts axe suffering
from budget cuts and progras rotrenchnent, and thase nswW
tachnology-oriented prograut ars fraguently, unfortunately, the
first to fasl the dudget knifes.

This is our third successive snrollment increase in our thres-
year opsration. Ve obviously ars on the right track.

Accordingly, I am happy to share with you both our success
stories and our frustrations--lessons that I balisve are critical
‘49 the srection and ptilization of a natienal distancs lsarning

infrastructurse.

The most important secret to our SUCCRsS is the fact that SERC is
an egual partnership of the state departmants of esducation and
the state sducational teievision networks in our participating
states. Wes are unigue in that respact.

317
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S0 far as I Xnow, wWe are the only distance learning provider
whose governing structurs Preovides an egual voice for the masters
of the technolegy and the masters in the classroom. BHut that ip
precisely what has enabled us to succsed, and I balieve nost
strongly that any successful nsw faderal venture in this area
must have at its haart that sarce Xind of agual partnership.

The sscond kay to our success has besh the faci that we seek to
tap all of the existing technologies. Our name has the word
#gatellite” in it, end that is certainly our docinant delivery
mechanisw, but satellite is by ho means the only technolecgy we
work with., In Risconein, Michigan, and Ohio, for =sxample, SERC
courses are being delivered to schools this rovning b en ITFF
BYStTER, wolle .5 LhniT LZ€RS SCLOLIE §€L OUr COUrSes over cablie.
In Mississippi, sone of our courSes are broed:est over the &ir,
Just like & TeIular TeleviEion Prograr, ti€ we Are noOw CIESUSEIng
with Mirsiesipsi now To use their new statevide fiber network to
deliver SEF2 courses

And, ii us.nq eii uwi thase delivery systers, we relv heavily en
tslsphona technology, with the telephone company beinr one of our
most wvaluable technology partners.

In short, we think we are sucCeeding because we consider every
available techneclogy as s potential delivery machenism for our
courses. %e work with whatever technology ihe local schopl may
nave available to deliver SERC courses to students.

Before we get too fa- inte identifying what kind of technoleogy we
nesd in our schools, we nust first identify what kind of
sducational model we want that technology to serve. Technology
sinply for the sake of technology will neither significantly
improve educstion nor attract large numbers of interested
students.

It is important, as we look at the possibilities of technology,
that we do not Opsrate from the assumption that we are trying to
replicate 2 student and a teachsr looking at each other and
talking. Thers is far too much information to lesarn for that
approach to work. We have passad the age when the teacher is
sizply the dissepinator of information and the student is the
.passive recipiunt.

Rather, we heed to be empowariny the student to be responsible
for his or her own education by making available instructional
rasources both in live rsal time {su-i. 8s through interactive
study groups or formal courses) and via data bases that can be
accessed whanever %he stuZent gets the uige to 8&xplors. As I saw
in that classroom in Austin last week, stucdents can take .
responsibility for their own learning, helping each othar, moving

o
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at their own pace--all ip a vay that makes tha process of
learning sxciting, challenging, and rewarding. At the sare tinme,
this model grsatly enhances the role of the teacher as 8
facilitator of learning who prods, synthesizes, and stretches the
lsarning experience of ths student.

Interactive distences learning can allow students to commnicate
with atudants from other s of the country, to interact with
othar oculturas, to have diract contact with key policymakers
through satellite seminars, to tap the rescurces of the best
research universities in the world, and to have access to
seeningly limitless sources of information--from the latest
transmission from a NASA space shuttle, which is already
available, to the vast resources of the Librar:: of Congrarcs
whien righs .z, zemaln aeysnd tne reech ©f post STudents.

:i¢h that &6 tTie backdrop, let ne adaress Your gquestien akout
what we need to do to go the last mils in getting technology into
the ciassroom. And it is here that I turn to those frustrations
in our experience that I mentioned a little earlier. We have
1iterally scoress of schools in virtually every one of our 23
states that would like to have ACcess £0 SERC courses but they
lack the financial xesources either to acquire the neces~ax)
equipsmant or t° pay the student enrollment fees NECesSSrJY ¢
cover Cur operating COsStE.

Going the last mile would reguire the faderal government to buy,
or at least help buy, the technology distribution system within
Jocal schools--this means the reception system, most likely a
satellite dish, computer access capability, telephone linkages,
along with the necessary wiring and such standard equipnent as
televisions and VCR's. Our experisnce suggests that it currently
costs roughly §$8,500 to completely outfit a school with this

equipment.

Dutside of the S=ar Schools program, there (s to oy knowledfe Do
major federal program that will help schopls with these COSIS.
And yet, as CPB's recent study points out, 8 disturbingly large
psrcentage of schools jack much of this eguipment.

I have recommended satellite tschnology, not because I think it
. is ths only delivery systen~=88 1 pentioned sarlier, ve are
‘working with the full range of dalivery technology--but because 1
believe satellite technology is, at lsast in the short-run, and
by that I mean the naxt six to ten ysars, the most cost=affactive
technology for getting the widest range of resources into ths
hands of the largest numbar of studants.
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Satellite downlinks, commonly called dishep, will enable svery
school te have Rccass tO 2imost every signal that ig currently
available or is likely %o be available in the naxt decade, and
they allow each achool to dscids for itsel? vhich signals it
wants to chooss, from s press conferance in France to an English
class in Japan to a unlvnrcitl-ba-aﬁ course in agriculture. No
othsr current dslivery mechanisa providss both this range of

_ewtioas and this degres of choiceas. Yet, if studants ars to be

ampoversd with responsibility for their own lsarning, they rust
::.af!ordcd the videst possible set of cptiens in slucatienel
ources .

Te help ensure that schodls snjoy these diverse Choices, you may
want to consider creatinc » neyv federgl FroTrEr TF Ilort frRTLs
éigTr.pizel Or & Sorruat Sasis, solely for locel schools to use
with Sistance learnins. Those sShalis vitheut cguigrment ooal
use the §TEh=H TC heip get downlinks, cozputer L.nhages, rhone
connactions, ard the like, while those schools thes slrasdy hove
the neresssry eIuizsent SSull wew Wi Yienes TO DLy pRY 10T
pAREe o= Biserocl Top Ly LUSTHPY SCT TNELY ETU2ENLL, RTRTER
to expsnsive date basses, and lecotal roordinetion of the distance-
leaxrning options.

These funds will encourage local school districts and states to
braak down the artificial barriers that separate them from
broadar learning opportunities and resources. And they will help
snsure that all studants and teachers--not just thcoss in
afflivent, suburban school districts~--have access to the widest
variety of coursss, dats bases, and instructional resources.

Such a progran of assistance toO locel schools, however, shoulc
not be in lieu of federal assistance to thoge neticnel distance-
learning providers who will have the burden of sffectively
erscting and mainteining the national learning linkages. Just as
the technology breaks down parriers, so it will take cshtral
planning or cantral rsscurcss o taka advantage of all the
opportunities offersd by the technology. This cannot be done at

s local school level any more than a sophisticated interstate
highway systex could dbe constructed by a complicated series of
lopal bighway construction grants.

Establishing the naticnal infrastructure--both in terss of
putting the techmology and its u?nSpnont linkages in place and in
tarms of oparating and implamanting ths curricula or
instructional framework that uses the technology to put Iresources

.at the student'’s disposal--are snormously sxpansive. No single
~ state is likely to have the resources to erect & large nunbar of

effactive structurss, and the !rngn.nt-d planning of thousands of
joeal school districts by definition is unlikely to produce the
sort of integrated approaches that will work effectively. That
will inevitably put the burden for the national programs--and
again I mean both the tachnology (the eguipment), and the
learning strategies and their implamsntation--sguarely on the
federal gbvarnment.

g
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Mow Does This Intrastructuge Fit with currioulun Revelopnent?

You askad as well adbput the appropriats federal role &n
gurriculum development. I think there should be an active role--
not in the sense that the fedaral government is necessarily
guiding the decisions about what constitutes the curriculun for a
iven_subject arsa, but by facilitating the destruction of
rriers bstwean states and school districts that will lead to
putual acceptance of corron curriculur objectives.

AS & practical matter, SERC is mlready offerinj a national
curriculum in Japanese or Russian, two of our most popular course
offerings. Becrure those courses eve keing coilered [rn (7 ETRlet
with full high school credit. they are & viable cheoite for
schooels reking lzzel Zecisicns but evailebie on & netionsl 2eve..

And it was federal roney thet enerled us to develcp those
Courses, piior Them, anc Foiasn thern into the outstan ing.
pOpuUlAY CpUXrEes Tney TSV nvo. FILLIET Loth il {€ECTSi mONEY Ahu
the federal gon=:tnsnt tc fffering cCourses on & multi~state
basis, we could not have developed esither Japanase of Russian.

Howsver, I think the manner in which we crafted those courses is
almo instructive. The Fedsral Department of Education did not
dictate to us what should be in those courses. Rather, the
menbers of our conso-tium who are yésponsibie for prooucing the
courses conferred with the leading experts ar¥ound the country
and--most impor:antly~--with the educators in each of our states
to datermine what that course would need in order t0 pass muster
in each state.

Conseguently, it was through the active and direct involvement of
the education professionals in each of our 20 plus states that we
were able to craft courses that wpuld count for credit in all the
schopls in each state.

And that, I suspect, is realistically the way to deal with
national curriculum issues in the future. The role of the
federal government is to provide the boost that gets pecple
togsthar across state lines {in one case it was the Star Schools
prefersnce for rulti-state consortia) and then to help them with
the resources that will enable them, in partnership with their
profassional colleagues in other states, to craft a satisfactory
curriculun.

“Two additional points are also relevant to the discussion of

curriculum changss. The first is that any new curricula should
raflect the changing role of the teacher in the school
restructuring that will occur as a consegquence of the advances in
technology. As previously noted, the teacher is no lenger the
dispenser of inforration. Instead, the tsacher's donminant role
i{s that of facilitator, manipulating the technology in the most
appropriate ways to put at the disposal of the student the
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maxioum amount of information from putside the four walls of the
classrocs:. ANy nLew carricula rust be Luilt upon this realsicty.

In short. a curriculum that usas the technology sinply to deliver
a"talking head” teacher to students would be an enorxcus waste of
the resources provided by the technology.

wha sscond is that the develepmant of all thase new Xesources
doss not necessarily fly in the face of the education community's
current enphasis on site-based curriculun developnent. As the
informstion sources available as & result of a wider menu of
options from which to choose is creating and izplementing a
curriculum that meets the needs of the students in his or her
partieuley schecl. Fatner then scsuricting Lhe teaciize’
options, the technology will 2llew teachere te indiviguelize
local courses thst T&p severel, Aot 4ust pne, ©f the very Jest
pfferings in tlLe nztion in the: sulject.

sforei Folicv?

I think there are some fairly obvious, but never-tha-less
important iassons from ths SERC expsrience. The Liretl, as I have
suggested, is not to bacome so sbsorbed by the tschnology that we
lose sight of the sducational purposes that should underlie the
arive for technology.

1t is critical that educators be in the driver's seat a5 we
dsternine the sppropriste role of technology in our schools. One
would think thet thet to be = self-evident observation, and yet
it has been my expsrience that we sopatinmes have a tendency &0
push the sducators to the sidelines once the subject bacomes
technology.

The gacond lesson is that we should build on the infrastructure
that the federal government has already put in place. There's no
nesd to creats hew structures that basically replicate existing
distance-learning programs. It makes mOYe senss, insteadg, to
simply build upon and expand thoss gtructures and systsms that
ars working affsctively.

farlier this ysar, this committee tock a major step toward that
goal whan it amanded the Star Schools Act to allow prior grantees
to coapste for continued faderal funding.

" Bimilarly, as you will no doubt hear from Howard Miller or Henry
Cauthen, Congress should build on the sxisting commitment it has
made on the PBS satellite. Faderal suppert for additiomal
sstellitas at this time is unnecessarily expansive and ultimately
inpsdes the aasy access 10 diverse information sources.
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The third is that all agencies of ths federal government need to
share in thig national mission of establishing A distance-~
learning network. This is not just a concern of the Dapartmwent
of Bducation. Wa at SERC have bsan distressed to discover that
federal sgencies possess littla understanding of the
benefits of distance learning and make even less compitment to
sncouraging the davelopment of distance-learning resources.

* oMW, w0 - .+
T anm pleased that the Appropristions Comnittes Conference Report
on the nlational Science Foundation's appropriations for next year
provides strong encouragement to NSF to work with all exist.ng
forms of distance learning. That's an important step in the
right direction.

But this cennot just be limited to NSF-~it needs to include, a5
well, agencies es diverse as the National Endewrent for tre
Rumanities er the Environmental Protecticn Agency. And it nmay
take a fairly forceful rudoe fron Congress to get sone of these
gggncjpg t veonrnize and Fapi{titesta *hp netinna} rammiemanes -a
sducationai technology. Otherwise, wWe wiili bs eszuciling o
technological infrastructure without trying to get the maxirer
benefits from it, and that rssults in wasted taxpayer dollars and
diminished opportunities for students to learn.

Finally, wa have to make surs that we are working to keep all of
the technologies integrated and working together. As 8 practical
matter, I doubt that ws will sver contlude, at least in the short
run, that there will be only one dominant technology. we're

. going to use them all--satellite, fiber, VSAT, cable. But we
have to make sure that they ell cooperate with each pther.
Otherwise, we can never establish the kind of national
_infrastructure that I believe you wisely wish to see.

Mr. Chairman, as you can see, I essily get carried away when I
bci:n considering the potential that this technology offers in
stimulating that tairst for knowledge which I believe lies within
every young American.

It is my wish to underscore a vital point. While we are talking
about an infrastructure, it's still the people and the human
rasources that make this work, We will continue to need the
sxpertise of the educational relevision community in producing
course work, and without the educators to snsurse that the
materials Actually gst used in the classroom, We axe not talking
akout replacing tsachers. We're talking sbout giving teachers a

. wondsrful array of new tools and new resources--resources that
the teachers will use as they guide students along an exciting
voyage of discovery and intellectual growth.

3 look forward to working with you and the cormivtae as you help
chart ths psth of that voyage.
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SENATOR BINGamaN. Thank you very much.

Let me ask you, Mr. Vance—or any of the rest of you that want to
comment—SERC has about 100 hours of instruction per day.

MR. VANCE. That was what South Carolina Educational Television
provides in South Carolina through their network.

SENATOR BINGAMAN. 1 sec, in South Carolina,

MR. VANCE. Right.

SENATOR BINGAMAN. How much instruction do you provide?

Mr. VANCE. We are on the air with three channels, counting our
Kentucky parmer, for eight hours a day.

SENATOR BINGAMAN. Now, you arc on the air and you are only
interactive in the sense that one of these students who is watching your
Japanese coursc could get on the phonc and talk to the teacher?

MR. VANCE. The interactivity is largely through tclephone interactivity.
It's cither on the air or with tutors when they are not on the air. So, there
is a great deal of intcractivity that occurs there.

SENATOR BINGAMAN. And you're reaching about 5,000 students this
year with that?

MRr. VANCE. Right.

SiNATOR BINGAMAN. Why shouldn’t those same courses be carried on
cabie for all the schools in the country?

MR. VANCE. They should. We cmbrace that concept. 1 still belicve that
we nced to remain satellite based, because there arc still many rural
schools who do not have access to some of the other delivery sysicms
that may be available.

And 1 also would share with you my vicw that satellitc downhnks still
cmpower schools to pick up any of the resources that they may wish to
use, whether it be NASA sclect or that press conference in France that 1
mentioned that might just not be available through any other sysicm.

SenaTOR BincaMan. Well, 1 agree, and it would be great to have
satcllite hook-up for every school like they do in Kentucky now.

If the main obstacle 1o getting this telccommunications instruction is
the equipment and the cost of cnrollment in the courses ... your cost of
operating thosc courses is not dramatically increased as you add more and
more students.

MR. VANCE. No. Our main cost at the present lime is our transponder
cosl.

SiNATOR BINGAMAN. Right.

Ms. LExk. Senator?

SENATOR BINGAMAN. Yes, go right ahead, Ms. Lenk.

Ms. Lenk. I would like 1o add two points here.

One is the work that we are doing in Massachusctis and in the region
of New England is 10 install a satellite dish within a single district, and
then o link into the cable system to dcliver that throughout the cntire
community, and that secms 0 be a very effective way. Fortunately, in
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New England, most of the region is reached by the cable system, and
that's a very good strategy 1o use,

1 would also like to point out that we are also experimenting with
multiple telecommunications technologies, interactivily combining distance
lcaming and computer networking so that we can increase the kinds of
interactivity students have, and they are not limited to single phone calis.
That way we feel we can reach more students and involve them over a
longer term than a single session of a program might be.

SEnaTOR BINGAMAN. How many students in Massachusetts arc taking
advantage of this?

Ms. Lank. Right now, we have approximately half of the communities
in Massachuselts involved in our network. We hope to reach about two-
thirds by the end of the year. I should point out that this is funded by the
federal program, but also by the Commonwealth of Massachusetts who
has been very suppottive.

Programs vary. Sometimes, we will have a thousand or more students
participating in an electronic ficld trip, and at other times, we may be
giving a small>r advanced course to only a few students, but we feel we
are reaching students in probably about 1,500 schools.

SENATOR BINGAMAN. Well, it sounds like you're doing much better than
SERC, as far 4s actually reaching students.

Ms. Lenk. It’s a very different model that we're using than SERC, and
in fact, we don't duplicaie SERC. We use SERC's and other distance
learning networks, their experiences. They are producing many of the
advanced courses in foreign languages and advanced placement courses
that we do not offer because they are already available through those
networks, and wc encourage ouwr members, because they have satellite
dishes that can reach those networks, to use them. 1 don’t have figures on
how many of them are doing that, although I know some of them are.

What we produce rather are smaller modules that are used by whole
classes of teachers with teachers. They arc supplementary or enrichment
to the programs. S0, what we are doing I think is very differcnt than what
SERC is doing, and it complements and we applaud what SERC is doing
and other distance leaming networks.

MR. VANCE. 1 would agree with that, and onc difference that you have
10 look at is that in the SERC model, or in many of the other distance
lcarning models offering secondary-for-credit courses, there is normally
an enroliment fee charged for each student, which would not be the casc
in some of the cnrichment things that you're doing in that model that we
also applaud.

SenaTOR BINGaMAN. 1 guess my bottom line concem is that you arc
pleased with the fact that you had a 10 percent enroliment increase, and
cenainly thai’s better than no enrollment increase. 1 guess, though, it
strikes me that if we continue on that same trend line, 10 percent a year,
and we are now at 5,000 students, it’s going to be about the year 3000
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before we get any significant number of kids taking advantage of these

What Mr. Lipiak referred 10 as something which I gather is going 1o
beavaﬂwle.cab&eaemisgoingtobcavaﬂab!cinschoolsvcxybmadly
in the next year or year and a half. If cable would carry those programs,
then you have a dramatic increase in the number of people who can take
advmgcofﬂmnifﬂnywmmmamybodyhastonmeinm
channel, but if they want to they could.

MR VANCE. Again, in the SERC model, the public television partners
amfacilixaﬁngﬂmmmemntmorwmkingmisjob.imxkedfor
the public television station in Cleveland, and we delivered the courses
throughout the Cleveland area on an ITFS system, which is a microwave
system to schools.

In some places, it is being done by cable. In Mississippi courses are
being delivered over their public television network. So, all of these
delivcrysyslemsamimponam.lmhﬂ:whmwhavewdoislookalum
specific region. As Cecilia has said, in the Northeast you have heavy
populatimdensitymmmmismpmblem.mmemmlmas.l
believe there still is. Mr. Liptak may wish to respond to that.

SENATOR BINGAMAN. Ycs, Mr. Lipiak.

Mg. LipTAK. Senator, there is certainly no legal reason why Mr. Vance
or any distance leaming provider couldn’t come 10 a cable television
operator and scek access for their program scrvice, and many are doing
that.

On a practical basis, however, the cable industry in America today is
generally out of channels. There are now 110 program services up on the
domestic communications satellites, and the average capacity of a cable
television system in America today is somewhere around 42 or 4
channels.

In terms of the development of cablc over its 30-year history, the
industry began offering one channel, then went to 3, 5, 12, 19, 36, and
today’s state-of-an cablc sysiems are prubably delivering 70 channcls. As
you Jook at this history, cable systcms have reconstructcd themselves
every five 10 scven years, adding this new channel capacity, which is very
expensive, by the way, to do.

However, in today’s economic cnvironment, there is no money, hardly
any moncy available to commercial enterprises for the upgrade of
communications facilities; be they cable, broadcast, ielevision broadcast,
radio, etc., because of the highly leveraged transaction rules. There are a
lot of things impinging upon a cablc operator’s ability 10 upgrade their
cable systems. Moncy is not available 1o do that.

So, the seers say that in the past it has been a 5- 1o 7-year upgrade
period, but we may be looking at a 10 to 12-ycar upgrade period. But as
these cable franchises are renewed by their municipalitizs, you can be
certain that the cities are going 1o require additional channcl capacity,
because all the cities want all of the services that can be delivered. So, in
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that environment, then, municipalities and schools ought to be looking
toward getting additional channels available.

SEnaTOR BINGAMAN, What you're saying is that cable is not going to
be able to provide this kind of instruction over the reasonable near term
because there are no channels available.

Mg. Liprak. Well, sir, I would say this to you, that we hope that the
cable industry will continue its support of our product, yes. We are
offering onc distance leamning option, Mind Extension University. We
have a staif of people that are working with cable operators across the
nation, and Mr. Vance or anyone can organize a similar staff and go afier
that access, but it's going to be decided on a community-by-community
basis, and it's a tough, expensive sales job to get this access.

SenaToR BINGAMAN. Yes, Ms. Johnstone.

Ms. JounsTONE. Let me try and pull a linle bit of this together that 1
think addresses the issue here 1o some extent. What is happening in
Massachusetts is not atypical in densely populated areas where cable is
available. Nonrural areas where there is a local community access channel
that is dedicated to one, or possibly to more than one, I think that’s what
Mr. Liptak was referring to with the rencgotiations that are coming up.

So, as a local community decides, we demand of our cable franchise
one of two or more educational access channcls, and then the community
makes the decision as to what gocs over those channels, and in that case,
SERC can be used, TI-IN or any of these products that are currently up
on a satellite can be pulled in and redistributed over the cable system and
thereby making it cheaper for the schools 1o be able to reccive those
programs, but it becomes a community decision.

SEnaTOR BINGaMAN. 1 could keep going for quite a while. You've all
given very good testimony. I think rather than continue to belabor this,
I'll try to review your festimony in a littic morc depth and then maybe
contact some of you following that.

Thank you very much, I think it has been a very informative hearing.

We will conclude the hearing.

[Whereupon, at 12:00 Noon, the Subcommitices adjourncd, subject to
the call of the Chair.)
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