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"STAR SCHOOLS"-TELECOMMUNICATIONS IN
EDUCATION

FRIDAY, FEBRUARY 27, 1987

U.S. SENATE,
COMMITTEE ON LABOR AND HUMAN RESOURCES,

Char lestown, MA.
The Committee met, pursuani, to aotice at 9:30 a.m., in Room

No. 175, Bunker Hill Community College, Charlestown, Massachu-
setts, Senator Edward M. Kennedy (chairman) presiding.

Present: Senator Kennedy.

OPENING STATEMENT OF SENATOR KENNEDY

The CHAIRMAN. The Committee will be in order.
I first want to thank Dr. Sh'pley very much for all of his help

and cooper..tion and for the support of all of those associated with
the Bunker Hill Community College, and for making available this
facility and these resources.

It is good to have a chance to come back here again, and I am
just delighted, as the Chairman of the Committee on Labor and
Human Resources, to be able to commence one of the first hearings
outside of Washington that we have had on a subject which I think
offers enormous opportunity in the field of education. So it is en-
tirely appropriate that we meet here for this particular session.

The economic battles of tomorrow are being fought in the class-
rooms of today, and the news from the front is not good. In survey
after survey, American students are at the back of the class in
math and science achievement. Japanese students score twice as
high as our students in chemistry achievement. Japanese students
score twice as high as our students in math achievement.

It should come as no surprise that the Japanese also have twice
as many engineers working in their industries, and have twice as
many patents per capita as we do.

Let's be clear about the causes: American students are as smart
as any in the world and, given the resources, they will meet and
beat the competition every time.

But our students are not getting the training they need to suc-
ceed in the economy of the future. Only 35 percent of the high
schools in America even offer a physics course. And even where
courses are offered, the instructors are often not equipped to teach
them.

The National Science Teachers Association estimates that 30 per-
cent of all math and science teachers in this country are complete-
ly unqualified or seriously underqualified to teach these subjects.
And this will worsen quickly unless we act now. By 1995, the Na-
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tional Science Beard reports that we will need twice as many
teachers in math and science as we have today. But, for every
qualified math or science teacher entering the field, 13 are leaving.

And I think this chart demonstrates quite clearly what o,ir situa-
tion isthe estimated need will be some 300,000 in the math and
science teaching force, and currently we have 140,000. The difficul-
ty is moving from this 140,000 to 300,000.

If we were able to provide all of the additional training neces-
sary, it would take an enormous commitment of resources.

And given where we are in terms of the pressures that all of us
are feeling with competing, priorities in terms of student aid, and
many other educational programs which are essential at a time of
scarce resources. And we have to deal with this particular chal-
lenge.

One of the things I think all of us understand, or we should un-
derstand, is that we are facing sizable deficit issues and problems
in our country. I think they can be dealt with if we have the will
and the real desire to do so, with the Executive and the Congress
working together and going to the American people.

On the trade issues, it is not easy because we know the time it
takes to train teachers, we know the time it takes to train individ-
uals, we know the resources which are necessary, and we have a
very serious adverse situation in the country today.

These indices in math and science and phypics are clearly trou-
blesome, and the trends have to be reversed if we are going to
begin to be serious about meeting that challenge.

The costs to this nation of a continued failure to teach math and
science to our children will be enormous. The very least we will
lose will be billions upon billions of dollars in trade revenue. The
true cost of our inaction will be the lost talents of an entire genera-
tion of our people, and that is ground we shall never regain.

I am proud to be able to say that again Massachusetts is creating
a better future. I call the concept "Star Schools," and the idea is to
harness satellite technology to reduce the shortage of qualified
teachers and close the gaps that plague so many of our schools, es-
pecially in science and math. By making satellite time available to
teachers and students on a regular basis, we can make quality edu-
cation and instruction far more widely and equally available than
it is today. With a satellite dish outside the door, even a one-room
schoolhouse can tap a whole world of knowledge.

We have had some important testimony by Dr. Knapp in our Na-
tional Goals and Education Program. Recently, in Washington, we
held our first set of hearings to review where we are in the broad
areas of education, health, employment, and some of the other
areas of human need. We had some impressive testimony at that
time. It is good to see him here again today.

The technology is available, and the cost of "Star Schools" is
only a tiny fraction of the cost -'f "Star Wars," and there is another
difference--"Star Schools" works.

It is estimated that the cost of a national program to train, hire,
and upgrade the nation's math and science teachers so that Ameri-
ca's students would have qualified instruction available would be
between $10 and $20 million. And we now estimate the cost of a
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national "Star Schools" program at about $100 million. Properly
designed, such a system could pay for itself.

Again we find that we do not have to spend more to do mare if
we think cleverly about the use of our resources. Let's make this
clear. American students deserve "A-plus" education, and next
week I will introduce legislation to bring the "Star Schools" to
American education.

This hearing today will be very helpful to our Committee in
gathering the support for our proposal, and hopefully fast tracking
that legislation on the floor of the Senate.

With the example of what Massachusetts and New England can
do, we shall once again make good on the promise of American
achievement, and the sky is the limit.

We are pleased to move through the course of our hearing. We
will hear from Dr. Duffey, and we welcome him and look forward
to his testimony. He is Chancellor of the University of Massachu-
setts at Amherst, and he was the former Director of the National
Endowment for the Humanities.

We are glad to have Dr. Duffey joining us. We heard some very
promising things about the MCET Program, and we are looking
forward to his testimony.

Doct "r.

STATEMENT OF DR. JOSEPH DUFFEY, CHANCELLOR, UNIVERSI-
TY OF MASSACHUSETTS; FORMER DIRECTOR, ATIONAL EN-
DOWMENT FOR THE HUMANITIES

Dr. DUFFEY. Thank you.
Senator Kennedy, I want to leave my prepared remarks here and

just speak very informally.
I have seen the witness list you have before you. Let me simply

try to provide a background in introductions to thy. testimony you
are going to hear.

First of all, I want to express our appreciation for your bringing
this, I think, the first regional hearing with ycur new Chairman-
ship of the Labor and Human Resource Committee here to the
Commonwealth. And I think it is very appropriate that we are
here in Bunker Hill Community College.

You have a strong and abiding and long interest in education
that cheered many of us when you were willing to take these re-
sponsibilities. And in the Commonwealth, we value education and
knowledge because it is our natural resource. It is what makes this
economy work. And what I want to talk about is the use of new
technology to str' ighten that particular system.

I left my home in Amherst about three hours ago. I work for Dr.
Knapp, who is here in Boston. We are separated by 100 miles.

The Community College here is a part of a system. We feel we
are, as Bud Hodgkinson now says, in American higher education,
including the elementary and public school- and the colleges and
the community colleges, all one system whic has to function very
efficiently in the future.

I think the most interesting comments in this Administration
about education are not coming from the Secretary of Education,
but from the Secretary of Labor. Mr. Brock has probably spoken
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more compellingly about the fact that in the very near future, we
simply will not have surplus population in the United States.

The motto of the black colleges that "a mind is a terrible thing
to waste," now ought to be also translated "a mind if a very costly
thing to waste."

We are going to need every American trained to the maximum
potential in order to have a strong and competitive economy. And
we learned that lesson in New England. It is one that matters a
great deal to t.s.

I want to talk about the Massachusetts Education Television Cor-
poration. Dr. Knapp has talked about this concept with you in
Washington. Let me try to add just a few more details about the
concept here.

First of all, as we are both aware, within the last decade, we
have seen telecommunications applied to education in several parts
of the country.

When I was at the National Endowment for the Humanities, I
tried to provide some programming for the network in Kentucky,
which serves part of Appalachia, which the Federal Government
helped to establish as a model network. South Carolina has an ex-
cellent network.

He-e in Massachusetts, we have tried to address this problem,
one, in terms of some of the shortcomings of the other networks,
that is the breadth of institutional cooperation. The approach we
have taken involves public and private universities.

I want to talk a moment about the relationship of the campus at
Amherst with Boston University, represented by Dr. Jones here
today.

My friend John Silber and I, I do not think, are ever going to
agree on policy in Central America, but we agree very much on the
importance of cooperating between our two institutions for the
plan that we are proposing here.

But the health care centers acrosshealth delivery centers
across Massachusetts are a part of this corporation; the public
schools, the industry. So it is unique in the country in having the
breadth of cooperation.

In beginning to address the problem, as I am going to talk in a
moment about teaching in the public schools and subjects where
we do not have teachers, which is a sensitive problem, to members
of our teachers unions.

We are very pleased at the foresight of the MTA in Massachu-
setts in endorsing the Massachusetts Education Television Corpora-
tion.

I want to stress the fact, however, that these institutional net-
works are stillthey are a very important part of the process. We
have a lot to learn, but in Massachusetts we have moved ahead in
terms of getting that cooperation started.

There are things we can do with satellite technology: addressing
programs to specific locations; combining computers and television;
getting interactive technology, which has just emerged on a practi-
cal basis within the last several years.

What we are proposing in Massachusetts is to take a statewide
micro,vave link.

8
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Let me say, first of all, that if this link, and what I am going to
talk about in a moment, were in effect, I coul. still be in Amherst
and you could be here. That probably would not be as pleasant, but
we could communicate quite directly with very high resolution tele-
vision through a microwave transmitter such as this.

Or your signal here could be moved from here through this
microwave "spy,- which is what we call this system, into a trans-
mitter at Boston University to a satellite into every high school in
the State, and we could actually have response and questioning.
The potential of that, and its effective use, is just enormous for the
kind of problems that you have addressed and I want to speak of in
a moment

Here we have Emerson College's new pamphlets and the Univer-
sity of Lowell, all the many fine institutions in Boston: the Univer-
sity of Massachusetts in Boston, Boston University, Northeastern,
MIT, Harvard, Southeastern University; the Woods Hole Oceano-
graphic Center, and otl er resources on Cape Cod; the Medical
School of Worcester; the five colleges of Amherst; the Technical
Community College at Springfield and o'Llier fine colleges there;
colleges in the far western part of the State.

Now, this provides a basic microwave link between the institu-
tions. What we war.' to do, which again is another unique factor, is
to put in Boston, at Boston University, and at Amherst, at the Uni-
versity of Massachusetts, satellite transmitters which would enable
the programming which comes from any of these institutions, i
in a moment we will look at the New England network, part of
which is now in place.

So that programming by satellite then becomes available, again
with a dish not a lot larger than this at any high school in the
State.

I am running into an interesting problem at the University of
Massachusetts, Amherst. As our admissions standards and expecta-
tions rise, we find many very keen, bright, capable students who
come from many of the rural areas in Massachusetts, who have not
been able to get in high school the courses we expect them to have
to get a head start in college.

We are working with President Chive ly, who is here now at
other community colleges, to try to conserve our resources and
theirs by training engineerswe need more engineers in this
Statewith the first two years at a community college and then
coming into the university.

The potential of doing that without the community colleges
building elaborate engineering faculties, or at least with certain
coursesand this is a balance of how much you use by educational
televisionfrom the Amherst campus to all our fine community
colleges so that in their first two years these students are not
losing those courses; or high school students in rural areas, or
ai eas where, because of a decline in enrollment or shortage of
math and science teachers, they are not getting the preparation
that they are quite ready for in high school. This could all be ad-
dressed by this system.

Two things are novel and I think models in this system, and we
still need to refine them. We have gotten the institutional network,
the infrastructure of institutions cooperating, the possibility of
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having a scientist, who has taken a job at Wang or at Prime, teach
one course in a highly specialized math or computer area from
every high school i. the State that wants to receive that course
through this network is an enormous potential.

And Dr. Jones will talk about the experience that Boston Univer-
sity and we have had at Amherst in advanced engineering educa-
tion.

Many of our teachers are discovering with their best students
they had a hard time keeping up with them in certain areas. They
need opportunities on-site or continuing education. So that can be
provided to this system.

We can do advanced professional training for engineers and
other professionals. Our health networks can share information.
And we see a course of vast regional significance through the New
England network.

If a small business college in the Boston area wants to offer lan-
guages to its students, because they are a very important part of
training for international business today, and cannct get the facul-
ty available, Middlebury College or the University of Massachu-
setts at Amherst, or Boston University or another school can pro-
vide those kind of resources in tile;r curriculum.

In short, for primary and secondary school students, telecom-
munications can provide advanced science, math, and foreign lan-
guage courses we cannot afford to offer rt every individual school.

High schools in many parts of this State have been forced to drop
courses in specialized subjects because of declining enrollment and
a shortage of qualified teachers in some subjects.

For teachers, the network con enable them to continue their
training and keep up with rapid changes in such fields as science
and computer education.

For college faculty and students, even at the largest research
universities, the network can provide currently unavailable ac-
cessed information at other institutions.

I have a feeling, for example, one of the things we have been
trying to develop at Amherst is much greater capacity in languages
in the Pacific Basin and understanding of the economies of the Pa-
cific Basin. We cannot build, even in a fine center with five col-
leges, all the critical resources to do that array of courses. But if
we could work with the other institutions in this State, then really
a model in that highly specialized area could be provided.

And for the industrial work force, telecommunications can pro-
vide continuing education, courses in advanced engineering, com-
puter sciences and business subjects that are urgently needed if our
region and our country are to compete successfully

We know at Amherst that education by television fur profession-
als works because we have 500 institutions in the country, from
Los Alamos and Lawrence Labs in California to nearly every IBM
facility in the United States receiving t ourses by satellite from our
advanced engineering training program. And I know Boston Uni-
versity has the same experience, on which Dr. Jones will elaborate.

In short, we are ready for an experiment. We are confident that
we have the institutional human resources together, and that has
not been easy. We have that cooperation ready.

; (1
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We now know that the technology is ahead of us, and if we can
apply it, we can vote more effectively and bring together all the
resources of our region for this important task for the future of
quality education for all our students. And we hope that this
rather ambitious plan, but a bold one that we think fits this region,
is one that we can proceed on within the next five years.

I thank you for the opportunity to present it, and I w'll be glad
to respond to questions or ask others to join me in response to
questions.

The CHAIRMAN. Thank you very much, Dr. Duffey.
Ex..* llent presentation. Could you tell us in a little bit what the

obstacles are at the present time for being able to achieve some ( f
the ambitious goals which you have?

Dr. DUFFEY. As I think about the experience across the country
with the networks in placeand as I say, that really goes back
about a decadewe have not had much activity since the mid or
late seventies. So we have in place some programs.

One thing we have learned is that you cannot simply throw the
technology up. You have to carefully prepare for that.

We think we are in line. We have that process started, and that
is not easy in Massachusetts where we have all these individual
school districts. But we feel that with this corporation created by
the legislature several years ago, and the strong support of indus-
try and the public and private universities, we have moved to that
point.

But another obstacle, and I think clearly demonstrated in several
States where this system has been attempted, is that you need the
preparation of teachers for the use of the material.

And part of our plan is to put at Boston University in Boston
and at Amherst, in the two .,ections of the State, resource centers
where programs are being developed. But teachers are coming in
for periods of time over the summer for conferences to learn about
the use of technology.

You always need the human element, you need the teachers as a
part of this process. And I think that obstacle of a close working
relationship, that, sort of network between the universities, the
community colleges, the universities and community colleges, and
the high schools or the teachers, is an obstacle.

And the other obstacle for us, of course, is simply to get the tech-
nology in place. We have worked on the human infrastructure, and
we have the vision now. We think those are all manageable obsta-
cles, but they are our next step.

The CHAIRMAN. If you got the financial support for the corpora-
tion, can you give us some idea of the time frame of implementa-
tion for this program?

Dr. DUFFEY. The microwave network is not a big problem The
towers are there.

I think we would hope to be operationalI would ask Dr Knapp
to study this more closelyI would think with two years we would
hope to be ready to operate.

Dr. KNAPP. Yes, 18 months.
Dr. DUFFEY. Eighteen months.
In Massachusetts, when you can get anything done in 18 months

in the public sector, that is an achievement.

i1
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But it is no elaborate. There are resource centers. When you put
the two dist es, transmission stations, which I suppose is the most
complex part of this system, the dishes for the high schools are not
a problem. And that is a very low expense.

And one of the things that appeals to me about this in New Eng-
land, and especially in the Commonwealth, is that our school
systemwe havt, public schools and an outstanding network of pa-
rochial schools. And there is no distinction. We have private acade-
mies of one kind or another.

This material is available and shares those resources in a way
that transcends those particular problems. So that I think that the
demonstration, particularly here, would be significant in the sense
of broad community participation across some of the separation of
institutions in the educational sector.

But we would like to be moving within 18 months to two years.
The CHAIRMAN. As they develop, say in the 18-month period, you

probably have a preliminary group of courses that would be avail-
able both for high schools and collIges. Am I right?

Dr. DUFFEY. I understand from Mr. Borten that s.nce the corpo-
ration was createdRick Borten is the Director of the corpora-
tionhe has already begun to receive from institutions, and I men-
tion a business school, I suppose a very fine business college in the
area, which has already said to Rick, "What can we do about lan-
guage teaching? Can we get Middlebury and other schools?"

I am sure you probably have other examples. You are already
getting a list.

Mr. BORTEN. The kinds of examples, Senator, that we have en-
countered and that are actually operational--

The CHAIRMAN. Do you want to just identify yourself?
Mr. BORTEN. My name is Rick Borten, and I am the Executive

Director of MCET.
Even at this moment, we are conducting a project with the Area

Health Education Council in which a major teaching hospital is
transmitting continuing education information to community hos-
pitals that otherwise would not be exposed to this kind of medical
experience.

A typical ongoing project is a Physics Forum for high school
teachers, many of whom do not have bachelor's degrees in physics,
but are chemistry or general science graduates who have been
asked to take on a class in physics. These teachers feel kind of iso-
lated, feel that they need help. And this ongoing one-year project
allows them, through telecommunications, to consult with their col-
leagues, learn what is happening, and how they can better, more
effectively be physics teachers at the high school level.

Dr. DUFFEY. I can give you an example there in terms of a new
technology.

I went to Atlanta about a year ago to look at some of the poten-
tial high - resolution televisior

One of the dilemmas in cell analysis, let's take the cancer diag-
nosis for doctors, is the ability to be able to consult and read slices,
and it has really been impossible to use television as a way of look-
ing at something as fine and precise as that.

But the high resolution television now makes it possible for a
doctor in a rural aroa to consult with a doctor in Worcester, and
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both of them examine, on television, a slide presentation. The reso-
lution is that precise with the new technology.

And what we are planning to use here would provide that kind
of resolution which provides, for medical and other purposes, the
reading of diagrams and other things; a particularly added dimen-
sion that simply was not there evea three to four years ago.

The CHAIRMAN. As I understand the scope of this this is devel-
oped for a regional kind of experimentation. I t: is certainly
more than an experiment. An with succes, is particular
region, it would hove niore general and brL apolication in
terms of a nacional program.

Dr. DUFFEY. Yes. 1 think if we can demonstrate the models of the
resource centers and the models of cooperation, that can then
become theperhaps even the 7-quirements for thy systems in
other parts of the country. We will establish, we hope, a model sit-
uation.

We have a great deal to learn about that, but Dr. Knapp and Dr.
Borten have made a tremendous start. And we look forward to
working with Boston TJniversity in sharing the responsibility for
the two resource centers.

The CHAIRMAN. Gli..at.
Thank you vei, -,uch, Mr. Duffey. We hope that you will be able

to stay with us for a little while during the course of our hearing.
We will go to our first panel. It will be Andy Turner, who is a

math/science student at Chelmsford High School; Karen Po. rs, a
math/science student at Matignon High School in Cambridge.

Maybe we will start with you, kndy. We want to thank you for
your willingness to join with us he e today.

Maybe you would just start off by telling us a little bit about
yourself, where you go to school, where you live, what grade you
are in.

STATEMENTS OF ANDY TURNER, MATH/SCIENCE STUDENT,
CHET. MSFORD HIGH SCHOC `1`7D KAREN POWERS, MATH/SCI-
ENCE STUDENT, MATIGNON .1 SCHOOL, CAMBRIDGE

Mr. TURNER. My name is Andy Turner. I am 16, and I am a
junior at Chelmsford High School.

I have been doing math and science at the University of Lowell
as a special student for about a year and a half now. I went last
summer at the end of my school year. I started there with physics
and math, and I am specializing more in math.

I had to ride my bike to the University of Lowell over the
summer, and I ground that into the ground. I went through two
bikes, four tires, a chain, and two major overhauls.

The CHAIRMAN. Tell us a little bit about how much math -Ind sci-
ence you have had at Chelmsford High School.

Mr. TURNER. I have had a total ofI started with a total of two
years of advanced high school math at Chelmsford High School.

The CHAIRMAN. And then you were in what grade?
Mr. TURNER. I was a sophomore.
The CHAIRMAN. Anc you wanted to continue to take other

courses?
Mr. TURNER. Yes.
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The CHAIRMAN. And were those courses available to you rt the
high school?

Mr. TURNER. They were available, but they would take two full
years to do the same as a year at the University of Lowell.

So I went to the University of Lowell that summer and took the
same classes. And then I just continued on through this year with
the 'text two courses. I am up through differential equations.

The CHAIRMAN. So you are nowafter taking the courses, there
is some kind of hook-up it Lowell?

Mr. TURNER. Yes, there is.
The CHAIRMAN. When did that take place?
Mr. TURNER. That started around Christmas time.
The CHAIRMAN. So you are able to hook up now and use what

kind of technology?
Mr. TURNER. We use basically a TV station in the Lowell area or

the Merrimack Valley.
Both schools have a television station, so we basically transmit to

one another the signals that we would normally transmit over the
microwave network.

The CHAIRMAN. So you are getting the courses now, is that right?
Mr. TURNER. Yes.
The CHAIRMAN. And you do not have to go to Lowell?
Mr. TURNER. Not any more.
The CHAIRMAN. How many other students are taking these

courses?
Mr. TURNER. There are three other students that are taking the

same classes I am at Chelmsford.
The CHAIRMAN. Did they ride their bikes?
Mr. TURNER. No, they did not. They took the courses that were

offered at the high school
The CHAIRMAN. I see. But it is your sense that they would not

have been able to continue their education without this television,
or it would have been much more difficult for them to?

Mr. TURNER. Yes, it would have been. I would say 10 times as
difficult.

The CHAIRMAN. And so this technology provides you with the op-
portunity to take advantage of the courses that are in Lowell. But
you are not hooked upyour high school is not hooked up to other
kinds of educational facilities?

Mr. TURNER. No. It is just hooked up to the University of Lowell.
The CHAIRMAN. And do you plan to continue your studies in

math and science?
Mr. TURNER. Oh, ;es. It allows me to do a lot more of the ad-

vanced courses offered at both schools. And it also works just as
well as being in a classroom, either at the university or at the high
school. There is really not much difference.

The CHAIRMAN. Okay.
Can you tell us, Karen, a little bit about your own circumstance?

I understand you are a math/science student at Matignon High
School, is tha . correct?

Ms. POWERS. Yes. Matignon High School in Cambridge.
The CHAIRMAN. What classes are you in?
Ms. POWERS. Well, right now, I am taking calculus and physics

for my math and science.
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The CHAIRMAN. Are you a sophomore or a junior?
Ms. Pow Ells. I am a senior.
The CHAIRMAN. You are a senior?
Ms. POWERS. Yes.
Like Andy, I found my school is very good, you know, with math

and science, but I found that I had to go to additional resources.
And this summer, I attended the Massachusetts Advanced Stud-

ies Program at Milton Academy. I took a course in math and a
coursp in science.

And my story is that many students are not able to make that
sacrifice. The top five students at Matignon were invited to go to
Milton, and I was the only one that was able to because of working
.luring the summer and saving money.

And I feel that if the courses were available on the telecommuni-
cations network that the students would have been able to make
the attempt to reach their potential.

The CHAIRMAN. I imagine this affects an awful lot of the stu-
dents. About 65 percent of all the students in our State get some
kind of financial help and assistance, and there is increasing pres-
sure on them, as a matter of fact, because of the recent years of the
cutbr 2.1(s.

And so I think it is pretty understandable that students have to
work over the course of the summer. A lot of them have to work
during the course of the school year as well.

Have you had any kind of experience in using this kind of tech-
nology in a learning experience?

Ms. POWERS. No. Matignon does not offer any.
The CHAIRMAN. But you think that you would be able to benefit

from that kind of technology in carrying forward your own inter-
ests or your own education?

Ms. POWERS. Yes.
The CHAIRMAN. Do you want to continue in the areas of math

and science in college?
Ms. Pow Eas. Yes. I hope to go into engineering.
The CHAIRMAN. It is important in being able to reach your own

potential that you have available to you these kinds of courses.
Without that kind of help and support, do you find it makes it

more difficult to interest your classmates in science and math and
physics?

Ms. POWERS. Well, I believeI have seen people do want to get
involved, and that the students who did not attend Milton wanted
to. They just could not. And I think that the desire is still there,

. but the opportunity is not.
The CHAIRMAN. Okay. Very, very helpful.
All right. Well, we hope you will stay with us. We are going to go

to another panel. Thank you.
I wish you the best of luck. You d -serve a lot of credit for your

perseverance.
You are missing class today, are you?
Hope you might be able to stay the remainder of the hearing. If

you have to go, we understand that as well.
We have the next panel with some teachers. We would ask Joe

McDonald, Middleborough High School, who is a Librarian/Com-
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puter Science Director; and Roxanne Mendrinos if they would be
good enough to come up, and Earl Batchelder.

Roxanne Mendrinos, a teacher/librarian, Thi rston Junior High
School in Cambridge, Chair of the Telecommunications Subcommit-
tee for the Mass. Computer-Using Educators.

And Earl Batchelder is Executive Director of the Hampshire
County Educational Collaborative.

Roxanne, maybe we will start with you, if you would tell us a
little bit about your own kind of background as a teacher.

STATEMENTS OF ROXANNE MENDRINOS, TEACHER/L.BRARIAN,
THURSTON JUNIOR HIGH SCHOOL, WESTWOOD, CIIAIRPERSON,
TELECOMMUNICATIONS SUBCOMMITTEE, MASSACHUSrTTS
COMPUTER-USING EDUCATORS; EARL BATCHELDE", EXECU-
TIVE DIRECTOR, HAMPSHIRE COUNTY EDUCATIONAL COL-
LABORATIVE; JOE McDONALD, LIBRARIAN/COMPUTER SCI-
ENCE DIRECTOR, MIDDLEBOROUGH HIGH SCHOOL

Ms. MENDRINOS. I am Director of Library Media r -id Computer
Applications at the Edninnd W. Thurston Junior High School in
Westwood, Massachusetts.

I started the computer program there and went into training
teachers to use technology, state of the art technology as a tool
within their curriculum. I do a lot of teacher training for Fitchburg
State College also.

I strongly believe in continuing education for teachers, especially
in the field of technology. I feel that it is imperative for teachers to
be trained in state of the art tools for instruction. In many cases,
students spend hours at the computer and are getting ahead of
their teachers.

Teachers would like to attend universities for higher degrees but,
unlike industry, they are not compensated financially or they
cannot be given time to travel during the schoolday to take
courses.

I would like to pursue a Doctorate at Harvard with a concentra-
tion in technology. However, many of the courses meet during the
schoolday and there are no summer courses offered. Therefore I
would have to leave teaching in order to pursue a higher degree
and, financially, that is not feasible.

Courses for teacher training could be offered through telecom-
munications, ef:.?cially the audio-video type of telecommunications
we are talking about.

During free periods or after school, a lecture room can be set
aside where teachers can be part of a university course on the job
location. And being in a high tech area, a lot of the industries in
our area do this, provide this tyre of opportunity for their workers,
on-the-job training.

It would also encourage quality continuing education, vital in
rapidly changing fields of study, such as computer science, science
and math.

If the United States is to compete with other technologically ad-
vanced nations and maintain a lead, continuing teacher education
is a necessity.

That is my first point.
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My second point is as a parent, I recently attended the course
selection workshop at Medfield High School. Medfield High School
has a population of 600 students. The principal stated that there
was a strong possibility that advanced physics II, advanced calcu-
lus, and Latin would be dropped from the curriculum.

With 67 singletons scheduled and declining enrollment, flexibil-
ity and scheduling was severely limited. The School Committee
passed a ruling that if a course had less than 12 students, it would
not be financially feasible and would be dropped from the curricu-
lum. Understandably, the parents were very concerned.

Medfield students scored very well on the Massachusetts Basic
Skills Testing Program, but with limited course offerings, would
they continue to do so?

Telecommunications is a solution to this problem.
The CHAIRMAN. Is it your experience from talking to ethers

aiJund our Commonwealth that this type of a situation exists in
other communities as well, that is the danger of dropping courses?

Ms. MENDRINOS. Ye, . And with declining enrollment-
The CHAIRMAN. There is going to be more pressure.
You are saying that there is pressure already, and with declining

enrollment and what we know about the flow in demography, that
this is a real danger in other communities as well?

Ms. MENDRINOS. Right.
The CHAIRMAN. Not only, I suppose, in our State but, I suppose,

in other parts of the country.
MS. MENDRINOS. Exactly.
And I think MCET, by investigating this type of solution for this

kind of a problem, is looking ai ead.
The CHfr ,MAN. Okay.
Mr. Batchelder.
Mr. BATCHELDER. I would support the concern about what is

going to be happening to a number of courses.
I represent about 15 school districts in Hampshire County. Of

those, there are 10 consolidated or separate high schools.
It is not uncommon for a school system to have a policy which

says that if an enrollment drops below 10, it is subject to the axe.
I have brought along a list of courses that are offered bythat

are currently being offered by three small communities, and I am
speaking primarily, I think, but not exclusively for the small com-
munities.

And of those three communities, they are offering a substantial
number of courses which have enrollments of two, three, four, five,
six; very cost-ineffective and putting a considerable drain on budg-
ets which are not particularly large to begin with.

However, more significant on that list are the courses which are
not there. Within those three communities, there is not a single ad-
vanced placement course offered.

German has been dropped from any school that might have had
it at one timeat one time one of those school did have it; courses
such as Russian and Latin clearly are not offered; nor are Russian
and Chinese, although those are offered in Amherst and some of
the other larger and more affluent communities.

Certainly advanced courses in mathematics are not available.
And then, to compound the problem, even where courses are avail-

17
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able in the sciences, chemistry and physics, for instance, it might
be one course which is supposed to be suitable for any student who
enrolls in it.

And, of course, if there is an attemptif education is supposed to
provide an attempt to provide appropriate eaucation for each child,
that simply is not being served because, in effect, the teacher has
to deal with any student who is enrolled, and the effect is that it
might be too difficult for some students, not difficult enough for
others.

Larger school systems have an opportunity to section and to be
able to provide different levels of instruction appropriate to the in-
dividual needs of the students. Smaller school systems simply
cannot do that.

I think that the basic concern that we have is that with all of the
attention that has been given to education, to excellence in educa-
tion, and to quality and equality of education, one of the things
that is not being addressed successfully in any kind of a universal
fashion is an equality of educational opportunity.

This is a concern for the cities, it appears, and certainly for very
many justifiable reasons. But it is just as much a concern for many
other places, school systems, where by accident of geography, a stu-
dent who is in the town of Hatfield, does not have access to any-
where nearly the number of courses that might be available to a
student in Amherst.

I know that this is enough of a concern to so many of the school
systems in my area, and I might say further west also in the Berk-
shire area, that a number of us have been getting together to talk
about some kind of independent effort, if necessary, to try to bring
television, to bring the schools together.

Examples of that do exist elsewhere. There has already been a
pilot project established between two affluent communities, Need-
I- am and Wayland, for instance. That is, it was quite possible in
their case because they had a common cablevision company. That
does not exist in our case.

So it is more complex with many of ours, but we realize that
there is a .erious problem about providing educational opportuni-
ties that are adequate for students' needs, and something has to be
done about it.

I do think that the education television system which has been
proposed, the network, has so many assets and so much potential
that it is unthinkable that it should not be given favorable consid-
eration.

We have looked atsome of us in my area have gone out to New
York and looked at some of the programs that exist in Bosy Cen-
ters out there. They come in different sizes and packages. The fact
is that they are working well there. And I think that something
similar to it might work well in Massachusetts.

I would issue ene further request, and that is that when it is
being planned s 'd I am speaking not so much to the technology
as much as to the programmingthat people from the grass roots
of education, public education particularly, be involved in the pro-
gram planning.
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If the system is to serve students, then I think that public school
people and teachers need to be involved in what kind of education
that should be.

If it is to serve teachers, then I think that teachers themselves
have some very definite ideas about what kinds of education they
need, and they may not always be in sync with what the colleges
feel is appropriate.

So I feel that the grass roots involvement in planning is very im-
portant. But, regardless of that one caveat, I strongly urge that it
be given favorable consideration.

The CHAIRMAN. Let me just ask you, you had indicated some of
the courses that had been dropped over theare you talking about
the last five years, 10 years, that kind of thing?

Mr. BATCHELDER. And ongoing.
The CHAIRMAN. And can you make that available to us?
Mr. BATCHELDER. I am sorry. What I brought are the courses that

remain. By implication, what is not there--
The CHAIRMAN. Well, can you just make a general comment

whether the areas of math and science and physics and chemistry
have beenhas there been special pressure on those courses?

Mr. BATCHELDER. Yes, absolutely. As I say, whenever a school
system is facing a potential economy, they start looking at what
courses can be combined or, in fact, what courses must be eliminat-
ed.

The ones which have the lowest incidence of population are the
ores which are the most suspect. Therefore, they often do get dis-
continued, and that has happened, particularly in levels, so that ev-
erything becomes compressed into a small group.

In one case, and it is notas I said, it is not just a question of
the smaller schools. The Town of Easthampton has a high school of
660 students. They are facing some of the same problems. They
have no advanced placement courses.

Their resolution of that one for students who are looking for it
are similar to Andy's. Only in that case they say, "Go down to Hol-
yoke Community College, get a course in physics, get a course in
chemistry, if that is what you want, and good luck to you." But
there is no funding for it, and there is no transportation for it, so it
is pretty much left up to the individual student to do it. That is not
equality of opportunity.

The CHAIRMAN. Mr. McDonald.
Mr. MCDONALD. Senator, with no inference about your ability to

speak in public, the last time I saw you speak was in 1966 at
Bridgewater State College. I was reminded of that this morning
when I saw the students coming in here.

I was, at that particular point in time, 1966, one of about 70 stu-
dents at Bridgewater State College involved in a prog..am leading
to a degree to teach Social Studies at the secondary school level.

One of the things that we see in our area is that Bridgewater
State College has not graduated any secondary school teachers in
the field of social studies in a number of years.

At our administrative council meetings in Middleborough, one of
the things that has come up a number of times is that there was a
period of years that we had no student teachers at the secondary
level at all.
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And Middleborough is a progressive school system in our area.
And for a long period of time we had been receiving requests from
student teachers in our area and outside of our area to come and
student teach there.

I bring that forth because you are talking about math and sci-
ence as areas in particular, but I think there is obviously a move-
ment away from people in all areas of education.

Last year, we had a position open up for a computer teacher at
the secondary level. We put out newspaper articles to that effect,
and we contacted some 15 universities in this area and still re-
ceived no applicants for the position.

So we had a brand new lab with about 14 new computers in the
lab, and a number of students who had signed up to take the
course who had no teacher and, in fact, stayed in a study hall for
several months while we tried to fill that position.

As the Chairperson for a Computer Collaborative in our area
that represents about 21 towns, I know that our situation is not
unique. One of the things that has come up at our meetings is,
from other towns, a similar type of situation.

The CHAIRMAN. Why could you not get someone? What is your
failure to do so?

Mr. Mc DoNALD. I, at one point in time, went over to Bridgewater
State College to talk to some of their computer science majors
who had, at that point in time, no job offers, but were very close to
graduating. I said, "Look, we are in a situation. In the very near
future we are going to have positions opening. Would you apply for
those positions?" And they said no. And I said, "Well, why
wouldn't you?"

And they said, "Well, why should we? We can go into industry
and make $10,000 more to start than you're going to give us as a
teacher. And we won't have any of the hassles that are involved in
teaching."

So, that was their answer to me.
So that is a problem, obviously, that we are facing at our level.
Roxanne is a former student of mine. Not that I am that old and

she is that young. But she attended a telecommunications network
or conference down in Cape Cod that I was asked to put on by the
State. And Roxanne has, since then, gone and done a number of
things in the field of telecommunications using modems and trans-
mitting between school systems with her students and so forth.
And she has made quite a name for herself. And, in fact, we now
have people in our community who are requesting to go up and see
Roxanne and what she is doing at her school.

And my suggestion is: when you have talent like that, would it
not be nice if there was a mechanism or a vehicle, as they are
trying to put forth, where that type of person could then present
materials that would be available to all of the high schools in our
area without our teachers having to go up there.

The CHAIRMAN. Do you think that some of the teachers would
take courses to be able to instruct in this area? Would they take
advanced instructions?

Mr. MCDONALD. I think we have situations where we have stu-
dents who would, and we have students who have gone beyond a
level of expertise, perhaps that we can offer them at this point in
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time, who could take advantage of this. And we also have teachers,
yes, who would be interested in doing that.

As Roxanne mentioned her difficulty and quandary as to what to
do to gain knowledge, I was going to Harvard for an advanced
degree and found it very, very difficult if you are talking about this
type of degree in computers.

I had to go in twice a night for a particular course. And in order
to pc in the lab, or get time on the computers in there, I would
have to go in and spend an entire day on a Saturday, and perhaps
one other night in order to get in the course work.

Well, that is a tremendous commitment on the part of a teacher.
There ought to be another vehicle or mechanism to do that.

Roxanne mentioned the type of commitment that she would have
to make.

I had a friend of mine who was a teacher about three or four
years ago, leave the profession. He was a math teacher. He said,
"Joe, I was offered between $10,000 and $14,000 above what I'm
making right now."

Because of his field, he was dealing with computers. The comput-
er companyhe said he wanted to do some work at homethey
gave him a computer to take home with him. He had to ride the
bus into Boston. They bought him a lap top computer so he could
use it on his bus ride into Boston.

Yet, we have teachers who obviously would like to get involved
and like to learn more, but there is no mechanism for us in our
school system or any that I know of, to provide those types of in-
centives to teachers.

The CHAIRMAN. How many students do you think would take the
computer instruction if you could offer it at the Middleborough
High School?

Mr. McDoNALD. My high school principal has suggested to me
that just about every student in the school would like to. But we
are not capable of offering them.

The CHAIRMAN. All right. Fine. Thank you very much. Very,
very helpful.

The next panel, Dr. Lincoln Lynch, who is the Superintendent of
Schools, Middleborough, and President, New England Association
of School Superintendents; John LeBaron, who is the Director of
Bureau of Educational Resources, Mass. Departmen* of Education,
and Executive Director of Massachusetts Executive Committee for
Educational Television; and Dr. Russ Jones, who is the Vice Presi-
dent for Academic Affairs, Boston University, and Chairman of the
Task Force on Use of Educational Technology, Former Dean of the
University of Massachusetts School of Engineering.

Good morning.
We will start off with Dr. Lynch.
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STATEMENTS OF DR. LINCOLN LYNCH, SUPERINTENDENT OF
SCHOOLS, MIDDLEBOROUGH, MA, PRESIDENT, NEW ENGLAND
ASSOCIATION OF SCHOOL SUPERINTENDENTS; JOHN LeBARON,
DIRECTOR, BUREAU OF EDUCATIONAL RESOURCES, MASSA-
CHUSETTS DEPARTMENT OF EDUCATION; EXECUTIVE DIREC-
TOR, MASSACHUSETTS EXECUTIVE COMMITTEE FOR EDUCA-
TIONAL TELEVISION; AND DR. RUSSEL JONES, VICE PRESI-
DENT FOR ACADEMIC AFFAIRS, BOSTON UNIVERSITY; PRESI-
DENT-DESIGNATE, (TNIVERSITY OF DELAWARE; CHAIRMAN,
TASK FORCE ON USE OF EDUCATIONAL TECHNOLOGY, AMERI-
CAN SOCIETY FOR ENGINEERING EDUCATION; FORMER DEAN,
UNIVERSITY OF MASSACHUSETTS SCHOOL OF ENGINEERING
Dr. LYNCH. Senator, I am going to put aside my peepared re-

marks, which I will leave for you with the staff, because I have
taken a page of notes since I have been sitting up there, and I have
some issues I would like to address.

I served seven years as principal out in this area, the Berkshire
area, principal, teacher, before going assistant prinopal of Pitts-
field. For the last 19 years, I have beer. Superintendent of Schools
right here, in Middleborough.

I am also President of the New England Association of School
Superintendents, 670 members strong. You were kind enough toaddress us in Hyannis--

The CHAIRMAN. That iS right.
Mr. MCDONALD [continuing]. A year ago. And I got a call from

Calais, Maine, which is right in here, from Dr. E.A. Marks, Richard
E. A. Marks, from Calais, Maine, yesterday, asking me for all the
information I could provide on the MCET Program because the
University of Maine is beginning to look into the same kind of aproject.

I explained that we are very interested in networking. And I
would like to give you some of the eeasons, the practical applica-
tion, from a superintendent's point of view.

The most important thing I do, my essential function is to pro-
vide the best education I can to my youngsters within the resources
available to me. And that includes personal and material re-sourcespersonnel.

And, like you, i build mythe quality of my function, or the
quality of my effectiveness, is determined by the quality of staff I
have around me.

And if Joe described the anatomy of our search for a computer
teacher, he ought to try to find a physics teacher.

I think three of the essential qualities ofelements of instruc-
tion, other than the material that goes in the curriculum, is the
n otivation of the students, the time on task, and the quality of theinstruction.

My average teacher is-90 percent of my teachers right now are
on maximum, which means I have an aging of staff. It is a problem
we have particularly in Massachusetts since Proposition 21/2. And a
lot of our young blood, our ambitious, creative, young people were
knocked out. And they have not been able to reenter the field be-
cause of a shortage of teaching positions.

22



19

That means I have the obligation to retrain the people I have on
staff. This retraining requires constant updating and upgrading our
in-service training. In many cases that is not possible except
through programs such as the math and science grant that you
people put through Congress. and which we had this year.

When that money filtered down to me, I got a measly $2,700 to
spend on in-service training for math and science teachers. I could
do a hell of a lot more with that kind of time off a telecommunica-
tions network getting some of the best people in the country
beamed into my school for my teachers. I cannot do much on a
local level with $2,700. So I think it is a much more efficient use of
in-service training funds.

I have a chance to upgrade the training of my current staff. I
have a chance to use my younger teachers to present technology
and new ideas that are well beyond our present capability.

The other problem I have is students like Jonathan Osborn. I
have my Andy Turner too. Jonathan is up against the top level of
our ability to present courses to him.

Now we have arrangements with Bridgewater State College
through President Gerard Indelicato, and through Southeastern
Mass. University, to send our advanced high school students down
there.

But we are talking about an hour and a half travel out of their
day in addition to their high school day.

We have programs for gifted children through Project Spotlight,
which is funded by the BrJard of Regents, and provides something
for our advanced students. But a boy like Jonathan Osborn is up
against the knowledge limits of our instruction and we are sending
him to the Boston Science Museum for advanced instruction on
Saturdays. And, indeed, he in turn is coming back and working for
a private computer company training teachers.

That shows you the paucity of instructional capability that is out
there. And it is very, very difficult for us to find instructors.

These then are some of the points that ' would like to make.
Cheaper, more efficient, more effective ways to provide training
have got to be provided. If we are to increase the quality of educa-
tion available to our youngsters, we have to provide quality of the
instruction available to them. And one of our biggest problems is
updating the in-service instructions of our professionals.

I also have a Russian teacher who is probably the best Russian
teacher in the whole of Massachusetts, if not the Northeast. His
name happens to be John Edward Sullivan. He was trained in
Monterey. Nevertheless, he is an acknowledged leader in the field
of foreign language. I could share him with other schools or col-
leges. I in turn need a Latin instructor. I have had to drop Harvard
physics because I no longer have an instructor that can handle it.

So we have gone from two levels of physics to one level, to tradi-
tional physics, and Harvard Project Physics we which had to drop
because of the unavailability of trained personnel.

Now, if we could share these teachers live and taped presenta-
tions, how much more effective and extensive our instructional of-
ferings would be. That is why we, the superintendents of the New
England Superintendents Association, have agreed unanimously
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that we would support this kind of Educational Telecommunica-
tions effort.

The CHAIRMAN. Do you think the students are there to continue
to take those courses?

Dr. LYNCH. Yes, sir. No question about it. They are there. And
we cannot make it available to them.

We open up our-
The CHAIRMAN. And do you think that the teachers have desires

to upgrade their skills as well?
Dr. LYNCH. There is no question about that either.
And it is much easier for them to do it on a local level, and to do

it through teleconferencing or telecommunications, than it is to
travel the 28 miles down to Southeastern Mass. University to take
"in-service" courses the quality of which is sometimes suspect.

I do not say that is universally true, but I am saying that it we
can train teachers on a regional level, we can assure we get the top
people in the country or in the East.

The CHAIRMAN. All right.
Mr. LeBaron.
Dr. LYNCH. I think the top people are in the East.
The CHAIRMAN. That is right. I wish you were a little more en-

thusiastic about this.
Dr. LYNCH. Well, any relation between what I have said and my

prepared remarks is coincidental.
Here are my notes. You have dot me going this morning, Sena-

tor, and I appreciate the opportunity to contributc.
[The prepared statement of Mr. Lynch follows:]
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February 28, 1987

The Honorable Senator Edward M. Kennedy
SR-113
Uni'..cd States Senate
Washington, D.C. 20510

RE: Public Hearing on Telecommunications
in Massachusetts
Bunker Hill Community College
Charlestown, Massachusetts
February 28, 1987

Dear Senator Kennedy:

Thank you for providing thit", opportunity to
discuss with you the growing importance of
Telecommunications Technology to the current and
future growth and dew.lopment of Massachusetts.

Today, I represent The Education Cooperative,
TEC, a regional consortium of twelve West
Suburban communities. As you are aware, West
Suburban Boston has a well established tradition
of pride and excellence in its public schools.
Articulate and concerned narents have invested
in and molded responsive institutions offering
both breadth and depth of program for el
students. With strong majorities of co:lege-
bound clients, strength in prerequisite collegiate
academics has been expected but not at the expense
of quality business, occupational and special needs
programs.

With a ccabination of declining enrollments
and Proposition 2 fiscal limitations, this spectrum
of instructioral opportunities, historically
presented to all students is rapidly shrinking.
There is a growing data base that conclusively
demonstrates that our ability to maintain a compre-
hensive secondary curriculum is being seriously
challenged by increased class size, course
combinations and redactions anriaeduling limitations.
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Cable, microwave and satellite telecommunications provide the
vehicle for neighboring high schools to share instruction. Closed-
circuit televis'on systems of the 60s proved usable but ineffective
as a practical instructional tool because of little interactive
capability. Today, full program broadcast and reception can be
simultaneous with both audio and video interactions. This
technology is available and would provide a spectrum of instructional
options at a time when enrollment decline and financial limitations
will challenge West Suburban comprehensive curricula.

Neighboring communities using telecommunication systems would
be able to maintain and refine low incidence academic instruction
(class size 2-8) by teaming with a TEC community providing select
low incident courses. Students would attend "conferencing sites"
in their high school, departmental or separate, and would fully
interact with a neighboring French IV, Russian History, A.P.
Calculus class. These discussion-sized rooms would be equipped
with viewing monitors, derome connectors, and possib.,y automatic
cameras that would provide two-way audio and two-way video inter-
action. A long-distance instructional capability could preserve
20-25% of our secondary curriculum, provide unique program
development opportunities when the budget of one community would
not limit growth potential, and provide a new dimension to
Instructional enrichment that we can only fantasize through oui
experience with the best in current public broadcasting.

On a broader scale, Public Schools face times of unprecedented
challenge and opportunity. The challenges include offering a
comprehensive curriculum that keeps pace with the world's rapidly
expanding knowledge wnile serving a declining school-age population.
Quality educational opportunities must remain available and expand
wnile resources to make this possible are diminishing. (1) Rural
communities must find ways to guarantee equitable educational
opportunities. (2) Communities must find ways to expand their
instructional delivery capacity to include low incidence instruction.
(3) All communities must prepare, now, for an impending teacher
shortage and du..ing this era of private enterprise, those in public
service must all discover and apply greater cost-to-scale
efficiencies.

In response to such challenges, education leaders in the
West Suburban Boston area of Massachusetts are seeking to establish
a cooperative cable network that enables school districts to
share instructional expertise with each other.
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The network is designed to serve a number of purposes:

1. Enable Low Enrollment Course., such as certain foreign
language, literature, and history courses, to continue
to be offered.

2. Enable High Enrollment Courses to create an additional
sec ion when-Tilaent .rtereitexceeds manageable size,
e.g., 25 students.

3. Create Advanced Placement, college-level course
opportunitisuch lculus and college writing.

4. Promote new models of In-Se ,ice teacher and administrator
training, to improve the quali y of instruction and modify
the nature of the teacher's ro.:.e.

5. Share Special Occasions such as arts performances, speakers.

b. Share Superstars, when a school district has an outstanding
teacher.

7. Encourage New Courses, such as microbiology or meteorology,
which would notOTFETwise be available.

8. Develop Data Sharing, for evaluation and research in
longitudinal ifAITTri, such as drop-out prevention.

9. Explore Real-Time Data, involving the collection and
sharing of data to spur study of global issues such as
weather patterns, whale migration, acid rain.

We are concerned that this exploration build on what is
already known about effective television instruction and interactive
learning. The following principles serve as guidelines in setting
up the classroom.

1. Instructional success depends in the technical quality of
audio and video signals.

2. Interactivity between students and teachers must be
emphasized to mitigate loss of direct teacher contact.

3. Occasions should be planned to promote feelings of
cohesiveness and involvement among participants at all
sites.

4. Teachers and students should demonstrate enhanced
communication skills, i.e., through questioning,
answering and discussion behaviors.

27
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5. Effective instruction emphasizes visual and
aural organizing cues for learning.

6. Methods of teacher supervision should promote
the responsibility of students for their own
learning.

7. Instructional planning involves timely distribution
and collection of materials.

At this time, we need financial and technical support
to assist our state and local planning. Specific technical
heeds are paramount. Determining the technical options for
developing interactive capacities in schools is critical.
We also must examine how to expand our current instructional
delivery system to better accomodate this technology. We
must do a better job at creating environments for
experimentation and change. We must also secure adequate
funding to nourish these hypotheses and together to
accomplish our purpose.

My appreciation to you for this opportunity.

Cordially,

RWR:js

8

hr"

r W. Rit h
ecutive Director
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The CHAIRMAN. Okay, John.
Mr. LEBARON. Thank you.
Since you have not used your prepared remarks, I wonder if I

can borrow them.
I direct Massachusetts Educational Television, a unit of the De-

partment of Education for the State. And our history is the provi-
sion of the school broadcast service, whereby curriculum enrich-
ment materials are broadcast to schools statewide through to PBS
stations.

We have movedwe have not moved away from that, but we
have moved beyond that in recent years in ways that suggest a
need for the kind of telecommunications facilities that are being
proposed by MCET.

One of the reasons for this is that the materials that we distrib-
ute used to be broadcast on a fixed schedule in a way that was not
convenient for teachers to use because the materials were present-
ed to them at times that did not correspond to their activities in
those topical areas and their curriculum.

So we have moved toward a video cassette distribution service
that has duplication and a lending library component to it.

And as an indication of the demand for those kinds of more flexi-
ble services, when we started out in fiscal 1983, we did a volume of
business that was about $1,700, rather small.

The CHAIRMAN. Just before, could you tell us just a little bit
about the whole program, the Education 1 Television Program?

Mr. LEBARON. Yes. It is a program that broadcasts on WGBH
and WGBY during the school day and during the school year. It
consists of about 1,000 programs every year.

It broadcasts from 10:30 to 2:30 during the day, and it is basically
used by schoolteachers to enrich their curriculum, not course work
as such.

The CHAIRMAN. And tell us a little bit about the degree of accept-
ability and interest and the reaction that you have had from teach-
ers and students.

Mr. LEBARON. It has been substantial. The last survey we did
was at the secondary school level, and we found out then that
roughly 85 percent of the secondary schools in the State use the
programming in one way, shape or form. We are doing another
survey right now.

The video cassette services, which have more marketplace data
attached to them, have increased by a factor of 10 since we started
the service four years ago.

The $1,700 I referred to earlier has grown to $17,000, and we are
still wrapping our cassettes in brown paper parcels and sending
them out by mail. And clearly we need some kind of a mechanism
that allows us to do that delivery more efficiently.

The CHAIRMAN. You are suggesting that there is a great thirst
for this kind of information, this kind of education among the
schools?

Mr. LEBARON. There is no question about it. There is no question
about it.

We, just this year, have started a competitive grants program
that several people in this room know about. The grants program
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has $500,000 attached to it. It is for the adoption of technological
practices for school districts.

We received roughly 150 proposals for only 29 available grants.
That is $2.5 million asked for, only $500,000 available. That is cer-
tainly related to the kind of demand that MCET proposes to ad-
dress.

Dr. LYNCH. Can I tell you the kind of project that was affected by
that because mine was turned down?

The CHAIRMAN. I think I am going to hear about it. Is this in
yt ur formal presentation?

Dr. LYNCH. With our proposed three high schools and three
junior h ighs, connected by a telecommunications network to
Bridgewater State College we could compare and exchange re-
sources and information, unpublished resources, and material
available at the State college level to advanced students that is the
kind of linkages which were included in this package. Because of a
lack of funding, it was turned down. All of that could be accom-
plished through this proposed bill.

Sorry to interrupt.
The CHAIRMAN. That is all right. Any time.
Mr. LEBARON. Roxanne had a proposal incidentally that was not

turned down. We have both sides of that spectrum here.
The CHAIRMAN. Let me ask you, Mr. LeBaron, about what your

projection of the demand in the future is. Have you done anything
on that? How much additional desire would there be, do you
expect, from your own educational program?

Mr. LEBARON. Well, I think that the increase in demand will
manifest itself in different and more sophisticated formats.

We are getting involved in distributing computer software now
and distributing interactive video computer materials. And we
have been doing that for the past three years.

Virtually every school district that has had a need for grade
levels of materials that we are distributing have ordered those ma-
terials.

Again I think that we are going to need a rather sophisticated
electronic delivery system to accommodate the different varieties of
format that a computer video text package would embody beyond
what is required for simple video transmission.

Demand is increasing, and the demand for more sophisticated
materials is increasing also.

The CHAIRMAN. Do you get letters or communications from
teachers and students?

Mr. LEBARON. Yes, we do. We have gotthe major form of com-
munication is phone calls.

If, for example, the tower goes down at WGBH, we do not have
access to communication with the outside world at all because
teachers are ringing the phone off the hook.

The CHAIRMAN. It is difficult to quantify that type of comment,
but what we are trying to do is make a record here of the desirabil-
ity for these kinds of services.

And I gather from what you said that there is a very substantial
one, in terms of both students and teachers.

3 0
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Mr. LEBARON. Yes. By way of quantification, we have a software
video package that addresses problem solving at the middle school
level.

Of all the middle schools in the Commonwealth that could have
ordered that, more than 90 percent did.

When we have a good product that is available to schools, it is
generally asked for.

The CHAIRMAN. Okay.
Mr. Jones.
Dr. JONES. Good morning, Senator.
Tha CHAIRMAN. It is nice to have you here.
Dr. JONES. As you mentioned in the introduction, I have served

as Dean of Engineering at the University of Massachusetts, and am
now Academic Vice President of Boston University.

One of my primary motivations in both positions has been to try
to keep the work force of the Commonwealth of Massachusetts up
to speed so that we can compete internationally.

The dilemma, of course, is that technology changes very rapidly.
And while we have superb computer engineers, electrical engi-
neers, and electronic experts working in the 128 belt, we find out
that they become obsolete at a fairly high rate if they do not con-
tinue their educations.

What the University of Massachusetts, Boston University, and
other schools in the area do currently is deliver course work to
those highly-trained technical people in their workplaces.

We have put .i place what I would call scotch-tape and bailing
wire systems.

My former colleagues at the University of Massachusetts used to
have mail drops at drug stores, where they would drop a videotape
off and an engineer would pick it up at night on the way home.

We at Boston University currently use an ITFS broadcast link
off the top of the Prudential Center. We can get out to about 40 or
50 miles, and beyond that point we are silent, we cannot reach the
industry.

The kind of system described here would give us the opportunity
to reach out wherever the worker in the workplace needs upgrad-
ing. Clearly, somebody in Worcester, Massachusetts, or Pittsfield,
Massachusetts, cannot drive to Northeastern University or to
Boston University, fighting the city traffic, and pick up an educa-
tion that way.

I recently completed last fall a study on the utilization of techni-
c-Al people in the United States, one that was funded by the Nation-
al Science Foundation and the Department of Defense. One of the
key findings was that this need for continuing education is a major
national crisis.

As you well know, there are educational systems around the
world, particularly in th.. Pacific rim, where education for individ-
uals is much more readily available, particularly in the math and
science areas, and we have simply got to be able to catch up.

It may be interesting for me to point out that we have many
models of how this kind of educational technology works.

The delivery of video courses is being done currently. It simply is
not being done as extensively as one might like.

131
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A typical electrical engineer working in the 128 belt can have a
choice of three or four courses, for example, in very large scale in-
tegration design. A typical math teacher in Massachusetts, howev-
er, simply does not have that availability. A typical science teacher
in Massachusetts does not have that opportunity.

As I look at your chart showing the gap between supply and
demand of critically needed teachers, I am afraid that the bar on
the left and the bar on the right are going to get further apart,
rather than closer together, within the next couple of decades.

The School of Education at Boston University has gone from
about 660 freshmen a decade ago to about 50 freshmen last fall.
There simply are not the bright young people going into the teach-
ing field that are going to close that kind of a gap, and particularly
in the areas of mathematics and science. The bright young girl who
used to go into teaching is more likely going to become a computer
scientist at this point, and not going into teaching. Those gaps are
not going to be closed for a long time.

I believe that we are going to have to use the technology to mul-
tiply the good teachers we have and get them out in many more
places.

The CHAIRMAN. What was that figure that you gave about the 50
and the "00? Could you give that to me again?

Dr. JONES. Our School of Education at Boston University had
over 600 freshmen a decade ago, and this past fall it had on the
order of 50, a tremendous decrease in the number of students
coming into the education field. And that decrease is felt most
heavily in the math and science areas.

I should tell you that the video and computers that would be
useful over the kind of network that MCET is proposing here will
get extremely high utilization.

The "Sesame Street" generation is growing up. I have a couple of
young children, ages seven and 10, for whom video and the comput-
er are good friends. My 10-year old daughter thinks nothing of sit-
ting down at her computer on an afternoon, after she has finished
her homework, and going through some drill and practice in math-
ematics, some drill and practice in graphics, or some word process-
ing where the computer challenges her to write !'titter composi-
tions. It keaps throwing new problems at her.

That kind of opportunity can be multiplied in our public schools,
and the young people are ready for it. They are used to this tech-
nology. It is not something strange or foreign to them. It may be
foreign to many of the people of our generation at the front of this
hearing room. It is not foreign to the "Sesame Stre:.." generation.

So I think that there is a receptivity, that the time is right.
I am going to leave for your staff a report that a committee of us

just finished in late 1986, looking at the quality of education for
technical people, for engineers. We were asked to take a look at
whether major investment should be made in video, in computers,
for educational purposes; the kinds of technology being proposed
here today.

The basic conclusion of this report is that the time is right. The
teaching machine, or "Star School" as you put it earlier, is a con-
cept whose time has come.
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We might not have been ready a couple of decades ago. The tech-
nology is certainly ready today. The need is certainly very appro-
priate today.

My faculty colleagues at the University of Massachusetts, a
decade ago when we first started sending video courses into the 128
belt, felt that they needed to multiply themselves. One electrical
engineering faculty member could not deal with the several hun-
dred engineers around the 128 belt and local locations that he had
to deal with, so he electronically multiplied himself.

I think we have that same opportunity now for the math and sci-
ence teachers, and others in the high schoolslanguage teachers
perhapswhere there simply are not enough good teachers to go
around. We have to electronically multiply them. And I think the
system proposed here today will do that.

The CHAIRMAN. Could you tell a little bit about using this kind of
a technique in education.

I think there are probably many Americans who think that it is
essential that you have that hands-on presence of both the teacher
and the classroom. I think most of the people have gone through
an educf clonal experience of that nature.

What an you tell us about the ability to learn? What has been
the experience in the fields of education in terms of using comput-
ers and using television? I would be interested in hearing your
comment on that.

Dr. JONES. It is very clear that you have to keep the teacher in
the loop. One cannot go to a totally canned package and expect it
to work. If the pacing is not there, if the motivation is not there, if
the interactivity is not there, good education is not going to occur.

I will also leave with your staff a description of the video pro-
gram we currently broadcast from Boston University where the
teacher is in the loop.

if the teacher sits in a classroom, not unlike this, the entire
goings-on in the class are captured: the interaction with students in
the class, graphics that may be put up on the board, a computer
where a demonstration may be done, a clip of videotape from a lab-
oratory experiment. All those can be run into the video transmit-
ted over in our case, the ITFS link or, in the future case, a satel-
lite, and delivered into the remote site.

7, engineer at a computer company on the 128 belt walks to a
conference room at 3 o'clock Tuesday and Thursday afternoons,
and that show is there. But it is a live teacher who is running the
show. That student has the opportunity to phone in questions, have
interaction. The engineer has the opportunity to tape record that
presentation, so that if one of his colleagues is out of town that
day, that colleague can catch up the next morning.

The tr chnology in terms of teaching, in terms of having the stu-
dent learn very readily, works as long as you keep the teacher in
the loop.

TI-. ' CHAIRMAN. Mr. LeBaron, Dr. Lynch, do you subscribe to that
too?

Mr. LEBARON. Absolutely.
Dr. LYNCH. I certainly do. I think interaction is absolutely essen-

tial. I think that it is particularly important when you are dealing

..1
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with retraining teachers and with trainingstudents in any educa-
tional program you with to be effective.

Dr. JONES. Senator, I would like to make a comment about geog-
raphy, if I may.

I am in the process of moving from Boston University to another
institution. Yesterday, I took off my Terrier pin, and I was provid-
ed with a Fighting Blue Hen from the University of Delaware,
where I will become President in July.

I would like to see Massachusetts move very rapidly to imple-
ment this because I believe it will be a model for what I would like
to do in Delaware over the years ahead.

Having a successful program here, where there is a lot of poten-
tial, would certainly assist me in being able to go to my legislature
and my Senators, and get similar support in my new location.

The CHAIRMAN. Well, I will tell Joe Biden all about it.
Seriously, we are very hopeful of being able to implement this

expeditiously and then to be able to, hopefully, replicate it.
Our Human Resources Committee, with Senator Pell, Chairman

of the Education Subcommittee, and Senator Stafford from Ver-
mont, and a number of others, Senators Dodd and Weicker on our
Human Resources Committee, New England is very strongly repre-
sented.

And I know that many of them are interested in this proposal
and, hopefully, if we do it right, do it well up here, we are going to
be able to have an important replication of this in other parts of
the country.

So that is clearly our intention. But we have to certainly ensure
that we have it established in our region, and have it supported in
the region and have that kind of interaction from communities
within the region.

That is probably a pretty good point to hand to our last panel.
Dr. LYNCH. Senator, you mentioned the Education Committee.

Could I just make a pitch for the fact that the Educational Consoli-
dation and Improvement Grant, Title 2, has been largely responsi-
ble for us being able to get the computer hardware that we have
needed because of the fiscal pressure, particularly in Massachu-
setts, fiscal constraints, imposed by Proposition 21/2.

The Block 2 grants have enabled us to equip three computer lab-
oratories.

In our typing lab, for instance, no longer do we have manual ma-
chines in Typing I. We have electric and electronics in Typing I.
All of our Typing II is done on word processors.

And we have been able to do that through the ECIA Block 22
grant, which, although it has no constituency or group of people
cheering for it, is most effective in improving our technological ca-
pabilities.

The CHAIRMAN. Well, the good news is that it has not been tar-
geted for reduction by the Administration. And I feel confident
that will probably beit will either end up there or, hopefully, be
somewhat higher.

Dr. LYNCH. Thank you.
The CHAIRMAN. Okay. We will have our final panel here.
Dr. Coor is the President of the University of Vermont. And Dr.

Crocker is the Dean of the Continuing Education, the University of
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Rhode Island, and Chairman of the Rhode Island Education Cable
Council.

And we want to thank Dr. Coor and Dr. Crocker very much for
joining us. I know that Senator Stafford would want me to extend
his good warm welcome. I think all of us on the Human Resources
Committee are very mindful of the very substantial leadership that
he provided during the time he was Chairman of the Committee,
and the very strong working partnership that we have worked out
on our Committee generally.

So we are very glad to have you here, and we know that the Uni-
versity of Vermont has been very much involved in the planning of
the MCET. So we would be interested in how someone from that
vantage point views this. And then we will hear from Rhode
Island.

STATEMENTS OF DR. LATTIE COOR, PRESIDENT, UNIVERSITY OF
VERMONT; AND DR. WALKER CROCKER, DEAN, COLLEGE OF
CONTINUING EDUCATION, UNIVERSITY OF RHODE ISLAND,
CHAIRMAN, RHODE ISLAND HIGHER EDUCATION CABLE CHAN-
NEL

Dr. COOR. Thank you very much, Senator.
I join in that spirit on behalf of Senator Stafford. Even though

the Ides of last November caused his position to be one in the mi-
nority, we know that his interest in education in general and his
very close working relationship with you and the New England del-
egation in Human Resources hck.s been .a very significant thing for
all of us.

My colleagues and I in hYter education feel that eery strongly.
It is a pleasure, as well, to see it work so well under your leader-
ship today.

I will speak regionally because that, to me, is one of the most sig-
nificant features of the MCET plan.

With Massachusetts taking the primary role, as we feel it should,
not because of any particular intellectual dominance, I would sug-
gest, Senator, but simply because its size- -

The CHAIRMAN. We will go to the next witness.
Dr. COOR. I note, in placing the heart of this in Massachusetts, as

we believe it should be, that the satellite on the map present3d
today hovers over Vermont, as it seeks to radiate to the other
parts.

I speak for myself today, but I do want you to know, Senator,
that my colleagues in the other State universities in New England
have a similar interest in this program.

The President of the University of Maine at Orono, Dale Lick,
would have hoped to be here today, as indeed would Gordon Haa-
land, President of the University of New Hampshire.

And all of us, working through our New England State Universi-
ty, Council of Presidents, have been involved with and are very
much interested in this concept.

Maybe the best way that I may comment for you and for the
record on the regional value we see is to describe how a small
ruraldistinguished, of course, but ruralState can narticipate ac-
tively in this program.
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Our example, in fact, may be particularly poignant, not only as it
works here, but as it serves as a model for other parts of the coun-
try if this concept works as well as we expect.

We are, as you know, the : mallest New England State. With
Alaska growing and Wyoming now pushing us, I think we are on
our way to being the smallest in the nation.

We are rural, the most rural. And we have a geographically in-
hibiting set of qualities.

Conventional contact, including educational contact, is made as
difficult in our setting, especially this time of the year, as one could
find anywhere.

The University of Vermont's statewide educational television
networlr, for example, requires four transmitters and two transla-
tors to reach an audience much smaller than WGBH reaches with
one transmitter in the Boston area.

Yet, even though we are rural and small, we have seen substan-
tial changes in the last decade that make us as attentive to high
technology and to modern educational capacity as if we were a
major urban area.

Vermont now ranks third in the nation in the percentage of its
work force in high technology industry, as part of this general ren-
aissance it New England, where we now have to find more effec-
tive ways to reach all of those audiences that historically we have
had to reach in conventional means.

Maybe the best example I can give of efforts we have made to
date, but opportunities we think that could work for the future, is
our tie with Maine in our medical school.

Maine has no medical school. It is under contract to the Univer-
sity of Vermont, and has been for years, to provide training for its
State residents.

The Maine Medical Center in Portland is a teaching hospital of
the University of Vermont, and we have rural clinics throughout
Maine that are staffed by medical students in rotation, resident
physicians that are also doing their resident training, and practic-
ing physicians in continuing education.

We have found over the years a variety of ways to make those
links conventional using teleconferencing in the more primitive
ways it has been available. But we see now, through an example
like this, ways to tie our medical school and all of the continuing
education activities that exist, as if they were in our own immedi-
ate vicinity.

Vermont has, o,er the years, been particularly interested in ef-
fective telecommunications links, and virtually every conventional
telecommunications capacity that has been developed, we have
used.

Two major statewide studies have confirmed that we should
expand our conventional techniques, mostly fiber optic, land based,
not only to reach schools, as I know you have heard here today, but
also to provide links for college to college. There are 23 colleges in
Vermont as well as continuing education and off-site degree work.

We know that much technology is possible and affordable, but we
know this technology would not be wise for us.

It would not be affordable. We could not begin to use the capac-
ity that is there. And we know, from all of our conversations with
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the leadership of MCET, that the tec,,nological capacity based
here, affordable for a user like us, where ye not only can originate
programs but can use the capacity and he programs developed
elsewhere, provide that piece to our existint, and prospective future
conventional telecommunications connectior,-:, that we alone could
not, would not, and should not afford.

At every stage along the way, MCET has made it clear to us
that, while Massachusetts based, it views the region as its audience
and has encouraged these conversations as they have gone forward.

The uses already in Massachusetts would be Lses we would like
to see in our connection: elementary/secondar2 schoolchildren,
teacher education in a continuing way, and industrial and profes-
sional training.

There is one special feature I shall mention in clo,ing my formal
remarks that suggests why there are particular regio.oal variations
that also offer interesting promise on a national basis.

" ne communities in Vermont are very small. For the University
of Vermont to provide conventional off-site degree progi a is is not
cost-effective.

We have recently, for example, had to close an effort at provid-
ing a masters in business administration in Rutland, Vermont, our
second largest community, simply because there are not enough
peoplr there for us to send faculty in a conventional way.

It seems, therefore, that the kind of degree programs available in
more populous settings, or in States that have more conventional
features, we simply cannot afford.

This technology, coupled with the other efforts that we have
been doing, would provide, in that sparsely settled setting, degree
work and continuing education work that we simply could not do
otherwise.

In short, while we have capacities and interests, this is nothing
we could or should do on our own. That is why we are particularly
keen about it.

The CHAIRMAN. Thank you, Doctor.
Let me just get back to other questions, but you were here when

we were inquiring of our other panels about what are some of the
real-life situations that many of our elementary and secondary
schools are faced with here in the Commonwealth, in terms of
courses and course availability. You heard from some students here
as well.

Would you feel that Vermont has a similar kind of a profile in
terms of the needs for students to be able to access certain courses
and for additional kinds of training opportunities for teachers, as
well as for the burgeoning higher tech industries to be able to have
access to additional training?

Was that profile that we heard in general fairly much in evi-
dence in Vermont as well?

Dr. COOR. I am sorry, Senator, that I was not here. I just arrived
minutes before I stepped on to the panel sc. I do not know exactly
how that profile was described.

Maybe briefly I could describe two or three situations that would
bear in Vermont, and perhaps would have a tie to that panel itself.

At the higher educational level, we 11,4ve no community college
that has its own buildingnone. The Community College of Ver-
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mont is a system that uses local facilities. It is a campus without
walls.

As a result, while it offers fine courses, there are real limits to
those courses being within access of residents. There is no capacity
that you have in this metropolitan area, or that many other States
have.

So the physical access to a setting where courses are available is
very limited. This obviously offers a cape ity that I suspect was de-
scribed by some of your earlier witnesses we would not otherwise
have.

Secondly, while Vermont has consolidai,ed its high schools a fair
amount, we still have high schools with 80 students, 90 students, 10
or 11 of whom will go to college.

When those students enter the University of Vermont, the limit-
ed number of courses they have had in mathematics, in science, in
language, in programs that a tiny high school could not offer, puts
them at risk academically. Often we have to provide some bridge to
supplement those courses to even make them eligible for admis-
sion.

Access through this kind of technique obviously would be of
value.

A third example that may fit what was described by earlier wit-
nesses is that we have had fascinating and successful programs
that have involved teachers throughout the State.

The Vermont writing program is one of the best examples, where
individuals have participated regularly in sharpening, as teachers,
their own skills at writing and, through it, their own capacity to
better teach other students to write.

One of the keys to that process is for them to stay in touch with
one another and to work regularly as if they could all be drawn
together. Very substantial capacity would be offered here.

The CHAIRMAN. Thank you.
Dr. Crocker.
Dr. CROCKER. I have a different color name badge, Senator, be-

cause I understand the Commonwealth likes to keep trac.. of
Rhode Islanders who come into Massachusetts. And I hope to show
you that I come with good intentions.

The CHAIRMAN. Well, it is still an open question. We want to
hear whether you support our program.

Dr. CROCKER. Actually, Rhode Island is atypical in this arena, in
that I am representing all 10 institutions of nigher education. I can
speak with one voice for all of the institutions in Rhode Island who
are members of the Higher Education Cable Council, and that is
the total number of Rhode Island higher educational institutions.

I would like to give you a three-minute prepared statement be-
cause, when you are representing 10 colleges and universities, you
do not want to be guilty of misrepresenting them. And I want to be
sure I can tell them when I return to Rhode Island, that I have
carried the word as they finally agreed they would like it to be car-
ried.

I think it also sums up, because I have been here for all of the
testimony, I think it sums up quite a few of the points that were
made this morning. And I think there are one or two maybe new
wrinkles that you might find useful.
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I come before you as the Dean of a fair-sized continuing educa-
tion unit at the University of Rhode Island. We serve between
15,000 and 20,000 people a year, in a host of experiences.

I also speak to you as the Chair of the Rhode Island Higher Edu-
cation Cable Television Council, a confederation of all institutions
of higher education in Rhode Island, plus several affiliate groups,
such as the Rhode Island State Department of Environmental Man-
agement, Rhode Island State Department of Health, the Institute
for Labor Studies and Research, the Rhode Island Occupational In-
formation Coordinating Council, among others.

It is perhaps as Chair of the Rhode Island Higher Education
Cable Television Council that I might provide more relevant testi-
mony to this hearing.

As we in Rhode Island have been wrestling for the past 5 years
with the problems and issues you have been addressing this morn-
ing, and which are addressed by the proposal in question.

We have been dealing with them rather unsuccessfully, and I
hope to point out some of these reasons.

While we have made some progress, passage of this proposi.., in
question today would cause a great leap forward, not only for the
system applications for all of New England, but as a model for the
rest of the cour try.

K through 12 schools, we have heard, institutions of higher edu-
cation, and even American businesses to a lesser extent, have not
kept pace with the emerging technology.

The Lincoln-Filene's Center for the Study of Mankind, right here
in Boston, way back in 1967 found that schools are usually a
human generation behind in the introduction of technology and ad-
vances into the curriculum. This is still true today for most of the
advances in electronic communications.

Even beyond the tendency to avoid cooperation, schools and col-
leges have had little opportunity to work together in this arena.

Technological "haves ' and "have nots" are found in education,
and the "have nots" far outnumber the "haves." Even the "haves"
do not approach the comprehensive nature of this proposal and
whit it might do for education, both K through 12 and higher edu-
cation.

So often important course work is not offered on both levels be-
cause the individual school or school system has limited resources
and such small numbers of students eligible for that particular ex-
perience.

With this proposal in question today, Russian language or ad-
vanced math, for examples, could be offered to students from sever-
al schools or several school districts.

The interactive nature of this proposed system, coupled with the
two area resource centers, could reduce the problems of convention-
al tele-course offerings.

These present difficulties include passivity, the one-way commu-
nicative nature of the medium, and the arbitrary pacing of the ma-
terial, among others. These would be greatly reduced by the inter-
action, the feedback loops, and the adjustments in the experiences
prior to their completion that would be possible with this proposal.

From our Rhode Island experience, labor, both organized labor
organizations who are members of our Council, and individual
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members and workers in the labor force, could benefit from this
proposal.

Generic programs on working conditions: workers' rights and re-
sponsibilities, et cetera, as well as instructional programs varying
from high school equivalency instruction to specific job skills could
be mounted and shared by all, both in the home, in the workplace,
and in ,lommunity centers.

The regional technical resource centers would be a boon to all of
us. Presently, those of us working in this arena do so sporadically
and work out of our back pockets.

We get caught up working directly with our clients, especially in
continuing education, and find little time for rational discernment
of wiiat we are doing and how we can do it better.

Good ideas require development time and material resources
most of us do not have. Inventive ideas without development die.

These regional centers would help considerably in both theory
development and direct application of the technology to real prob-
lems.

In sum, we in Rhode Island would benefit from this proposal by
being able, eventually, to tie in to the pilot system. Our Higher
Education Council, as well as our considerable experience in link-
ing up the entire State of Rhode Island, which we do at present by
cable television, would be useful.

I am not here in power to speak for my whole State, but I feel
confident I can pledge its support to this proposal, at least in these
areas.

I see a real application of this educational communications pro-
posal to all levels of schools for both direct instruction and for
teacher in-service, well beyond the one-way experiences at present
with either public television or tele-courses.

I see applications in the workplace for teaching entry-level skills
to the underemployed, or updating skills of the "misemployed."

I see hundreds, perhaps thousands, of physically handicapped
home or institution bound people being served humanely by this
system.

Above all, this proposal, its wealth of interactive and responsive
possibilities, would put the "people" back into the present imper-
sonal electronic applications being used to date.

This is a critical element. This lack of opportunity for interaction
between teacher and student, student and student, teachers and
teachers, has impeded the development of this medium to date.

I and the Rhode Island Higher Education Cable Television Coun-
cil, and the University of Rhode Island, since I have been author-
ized by the President of the University of Rhode Island, Dr. Ted
Eddy, strongly support what it is you are trying to do here.

Thank you.
The CHAIRMAN. Thank you very much.
That is a helpful comment about reaching some of the workers to

help to upgrade their skills. It is a point which, I think, is very sig-
nificant, and one we had not focused on to a considerable extent
earlier in the course of th a. hearing.

And the application for those in institutions or home bound
would be of value and importance.
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Tell me, Dr. Crocker, what percent of the students now have
access to some cable television education programs?

Dr. CROCKER. The State of Rhode Island is unique in that it is
small, and it is completely franchised-10 areas throughout the
State.

There are presently hooked upwe are still stringing telephone,
wires and things like thatbut 170,000 households out of a total of
perhaps 390,000 households are presently hooked up and are cus-
tomers. The difficulty with cable is one has to pay a monthly fee
for even the basic opportunities. So, therefore, it will not go to all
people in all areas of the State. It will not go to sparsely populated
areas of the State because it is not economical for the cable compa-
nies to string the wires.

The CHAIRMAN. You were here earlier whenI asked the ques-
tion about whether the kinds of profiles that we have been experi-
encing here in Massachusetts are being experienced in a similar
way in Rhode Island, with the change of demography, additional
pressures on school districts to maintain courses, and particularly
in the areas of math and science, do you find thi, to be the case?

Dr. CROCKER. It is the same with us in Rhode Island, especially in
the areas of math, science and foreign language, especially Rus-
sian, or scmething of that nature.

In addition, the continuing ed units colleges and universities
in Rhode Island try and work very closely with the schools.

:n some cases, we welcome students on a release time basis; in
other cases, we bend over backware- to do specialized tailored
summer experiences. This is a band-aid attempt to plug a hole.

The CHAIRMAN. Okay. Well, we want to thank both of you very
much for speaking to us about the support for this.

Dr. Knapp, we have not heard from you. I do not know if, just
before making some closing comments, whether there is anything
you would like to add.

We have your testimony hefore our Full Committee at your earli-
er presentation in Washington, which was very complete. You have
been a real leader in all these areas.

If there is anything that you would like to continent on or add as
We wi "d up our hearing here this morning, we vouid be glad to
hear :tom you.

Dr. KNAPP Thank you, Senator.
Let me simply add that what we have heard here tod- v, I think,

is the strongest confirmation one could have of the n: ed for tele-
communications, and particularly on a regional basis.

As somebody who has been 'yoking at this for five or six years, I
was absolutely delighted to us.en to the testimony we heard, be-
cause it confirms what we had thought is indeed the case, particu-
larly the need for linkage of the public schools, where I think we
have a very serious problem. It is somethin- we need to address
and address as a region.

Thank you very much for the hearing.
The CHAIRMAN. Well, we want to, first of all, thank all of our

witnesses here this morning for their te king the time to join with
us, and for their press itation and participation.

I think we have had good helpful testimony.
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We have heard from some of the students who are losing out be-
cause of the failure of the system, for a variety of different reasons,
to be able to continue to provide the kinds of courses for them to be
able to fulfil their own kinds of capabilities, and so that they will
be able to be productive and useful citizens in a very involved and
intricate international economy.

We heard about the difficulty that they have had in getting in-
struction. And we have heard about the challenge which continues
to exist for teachers to continue to upgrade their skills, the extent
to which they have gone to try to acquire those additional skills.
And how the process and the system, for one reason or another,
discourages that continued kind of drive for excellence and the op-
portunities that could be available and open to them with this kind
of program.

We have heard about the effect of our system, as it is reflected in
the various statistics, whether it is going to be the number of math
and science teachers in force, or whether it is the other kinds of
indications, which is the availability of mathematics instructions
here versus some of our international competitors.

We are down toward the bottom, certainly, of any of the industri-
alized societies, and that is not being reversed or changed. If we
look at the flow lines on this, it shows that we are in a continued
period of deterioration.

We have heard reference to where we are in terms of the
achievement scores on international tests. The figures over here
(indicating chart) represent the United States in chemistry and
physics. We probably can assume that it is going to be the more
gifted students who are taking the courses at the current time are
the ones that are going to take the international tests.

And we see on the international average where the United
States is, and there is very little expectation that those figures are
going to be reversed if we are going to do business as usual.

We do not expect that this program is going to answer all of
those particular challenges. Clearly it will not. It is a multidimen-
sional challenge for us as a society, and we understand that.

But we do believe that what we are recommending, or what has
been recommended to us here today, can make some important dif-
ferences to students and teachers, and to other groups in our socie-
ty. And it can be done at an extremely reasonable financial com-
mitment.

And I will leave this hearing and close it with the comment that
I made at the opening of the hearing. And that is that we will in-
troduce the legislation with a number of co-sponsors from States in
New England and others the early part of next week, and we will
hope to get a markup on this program in our Human Resources
Committee in the next very few weeks, and hopefully get action on
the Senate floor within the next very few months.

So we will leave this hearing and go about our business and do
our work, and we kr" v that, after we are able, hopefully, to get
this enacted the bill Al be right back in the court of the people
here in New England.

Some of them have testified this morninb and there are many
others all over our New 7Ingland regional area. And we will look
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forward to working with them as we hope to make this a part of
the educational dream available to students ...,:ross New England.

Thank you again for your courtesy and for your patience. And
we will now recess the hearing.

[Whereupon, at 11:27 a.m., the committee adjourned, subject to
the call of the Chair.]
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"STAR SCHOOLS"-TELECOMMUNICATIONS IN
EDUCATION

WEDNESDAY, MARCH 11, 1987

U.S. SENATE,
COMMITTEE ON LABOR AND HUMAN RESOURCES,

Washington, DC.
The committee met at 2:13 p m., pursuant to notice, in room SD

430, Dirksen Senatr Office Building, Senator Robert T. Stafford
presiding.

Present: Senators Stafford (presiding), Kennedy (Chairman),
Harkin, Pell, Thurmond, Cochran, and Humphrey.

Senator STAFFORD. The committee will please come to order.
The Chairman of the Committee will be here as soon as other

commitments he has to finish thereby permit him to join us. In the
meantime he has asked that we get started in the interest of time.

I have no opening statement and I am prepared to listen to the
witnesses and I hope to learn. We will receive Senator Pelf's open-
ing statement for the record at this point.

OPENING STATEMENT 0 ' SENATOR PELL
Senator PELL. Mr. Chairman, I we -ld like to start at tlif outset

by commending you for holding this hearing. You and I have
worked long and hard over the years to ensure that adequate edu-
cational instruction was provided to every stutlent regardless of
economic or :educational disedvantage or handicap.

In that regard, I am intrigued by tne potential uses of telecom-
munications in carrying out this principle. While them is some
concern that education by satellite breaks ground with tre ditional
educational practice, I agree that we should not be bound by the
constraints of current methadt:. the- am of the mind that wt
should expand our vision to ' .-, the fui! range of instr. --
tional possibilities.

While we consider these in Never, I am hopeful that we
will proceed cautiously. Our ;r_ . foray into technology in the
classrooms began with the National Defense Education Act. This
important act enabled school districts across the country to make
use of the latest educational technology which at that time was tel-
evision. Unfortunately, many of those televisions were assigned to
basement storage rooms and unused because of the failure to pro-
vide adequate teacher training an curriculum development for
this instrument.

As we move down this road, t herefo we must make every
effort to ensure that teachers and officals at the participating
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schools are fully involved. T apologize that I have to leave shortly
for another engagement, but I shall carefully review the testimony
of the witnesses here this morning.

I would also like to extend a special welcome to Alda Monteiro
who is an outstanding student at East Providence Senior High
School.

Senator STAFFORD. I see Senator Cochran is here.
Senator, do you have any opening statement?
Senator COCHRAN. Mr. Chairman, let me just say that I am look-

ing forward to hearing the witnesses who will be testifying before
the committee today. In our State, I want you to know that we are
last in the number of areas, and that is continually repeated to us,
but we are first in the construction of a statewide educational tele-
vision network. It has been a very important contribution in the
State of Mississippi in our effort to improve education and make it
accessible to the students throughout the State.

I am glad that we are looking at that issue, how we can enhance
our educational efforts through the use of telecommunications. I
think it is an important area for us to look at and I hope we will
learn from it.

Thank you very much, Mr. Chairman.
Senator STAFFORD. Thank you very much, Senator Cochran.
The first witness this afternoon will be Ms. Lauffer, who is the

Program Officer for the International Education and Exchange
Programs of the International Division for the Academy for Educa-
tional Development. She is also the former Director of Information
for the Rural Satellite Program for the Agency for International
Development, and former Senior Executive for Public and Media
Relations for the International Telecommunications Satellite Orga-
nization.

We are very happy to welcome you here. I might say parentheti-
cally that in the absence of the Chairman of the Committee, it is a
pleasure for a former Chairman of the Education Subcommittee to
temporarily find myself back in charge. [Laughter.]

So while we have this brief interlude, we will be very happy to
hear from you.

STATEMENT OF SANDRA LAUFFER, PROGRAM OFFICER, INTER-
NATIONAL EDUCATION AND EXCHANGE PROGRAMS, INTERNA-
TIONAL DIVISION, ACADEMY FOR EDUCATIONAL DEVELOP-
MENT

Ms. LAUFFER. Thank you, Senator Stafford and Senator Cochran.
I would like to thank both of you and the other members of the
Committee for giving me and other members of the panel today the
opportunity to testify on the application of telecommunications
technology to education.

This is 3 very exciting area, one which many individuals in the
United States have been pursuing in various ways over the years,
and one which certainly deserves concerted attention for its poten-
tial in serving American education.

My particular focus this afternoon is a discussion of some of the
experiences of other countries in this area, in that there has been a
lot of activity overseas that we could learn from.
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Educators and policy makers generally have looked to telecom-
munications for help in attaining one of two goals: either to en-
hance the quality of instruction or to expand educational access.
Some countries, of course, have turned to satellite technology to aid
them in achieving these goals more often and I think more deliber-
ately than the United States has.

The experience of many of these countries, including many to
whom the U.S. gave the impetus with NASA's ATS satellites in the
late 1960s and early 1970s supported by the U.S. Agee ,:y for Inter-
national Development, could prove useful to us as we approach this
topic.

I would like to begin with India, because India is one of the first
countries to capitalize on the potential of satellite technology as a
medium of mass communication and education. India first used sat-
ellites during the one year Satellite Instructional Television Exper-
iment, which took place in 1975-76, using NASA's ATS-6 satellite.
In that experiment, educational programs were broadcast to com-
munity television receivers in 2,400 remote villages in India. Pro-
gram content focused on national integration, upgrading and ex-
panding literacy, health, nutrition, population, and agricultural
education. ,

Following on that experience and building on it, India inaugurat-
ed its own national satellite system, called INSAT, in 1983. The
INSAT system has enabled India to expand its rural television net-
work to reach nearly 60 percent of its rural population now. The
system is used extensively for educational broadcasting, both at the
primary school level and for teacher education.

In addition, India is developing a program to use INSAT to ex-
change educational programs between universities and as a
medium for the national open university.

The second country I would like to look at is China. China has
also availed itself of satellite technology to solve its education prob-
lems. It began using satellite capacity for education under INTEL-
SAT's Project SHARE in August 1985, providing nationwide broad-
casts of advanced academic courses for six hours a day.

In October 1985, China's Project SHARE network was expanded
to 53 locations, and programming was also expanded at that time.
The Chinese government recently purchased from INTELSAT a
transponder to be used exclusively for edur-ti. onal broadcasting.
That channel now broadcasts programming 18 hours a day, focus-
ing -,articularly on the training of teachers.

One country very near to us that has been a leader in the devel-
opment of satellite technology and its application to education is
Canada. Canada was the first country to have its own commercial
geostationary domestic satellite when it launc red Anik A-1 in
1972. Later it launched the CTS Hermes experimental satellite
jointly with the United States, which was designed to offe,r two
years of in-orbit capacity for experimental education, health, and
other community service applications. Hermes actually lasted
nearly four years, and the experiments that were carried out using
Hermes were important in paving the way for the operational Anik
B satellite launched in 1978 Anik B also had an applications pro-
gram that focused particularly on education and health.
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Several strong operational programs have grown out of these
early government-supported efforts. By 1986, all four provincial
educational communications authorities were distributing educa-
tional programming by satellite in Canada. For example, TV On-
tario has a broadcast network which reaches about 95 percent of its
province's population. It broadcasts 16 hours a day, providing pro-
gramming for pre-school children and youth at home, university
and college students, and adults. TV Ontario also delivers program-
ming assistance to the Native Eskimo community in Cree, Ojibway,
and Oji-Cree languages to the northern Ontario rural communities.

In the Asia-Pacfic area, Australia and Japan are both examples
of countries that have well-established distance education systems
that are gradually beginning to take advantage of satellite trans-
mission capability as it becomes available domestically. AUSSAT's
domestic satellite was launched in late 1985 and is gradually build-
ing up its capacity in educational programming.

The government of Queensland, for example, has established a
statewide satellite communications network providing educational
medical services using AUSSAT.

In Japan, educational television, which has a very long and dis-
tinguished history, has primarily been distributed by terrestrial
means, rather than through the use of satellites. I think it is worth
noting that Japan has a separate network for educational televi-
sion programming and has one of the largest budgets for public
broadcasting in the world, more than twice that If our o; n PBS. It
spends some 37 percent of that budget on educational broadcasting.

Interestingly, also in Japar, their educational television has
flourished at the primary school level, but not at the secondary
level.

Before closing, I would like to focus just for a moment on some
non-television broadcast technologies because there are a number
of countries that have benefited from systems that use audio con-
ferencing, either alone or in support of broadcast programming.

I think one institution that deserves particular mention for its
persistence in V_ .se of technology is the University of the South
Pacific, which began using one of the experimental NASA satellites
in 1972 for audio teleconferencing among its eleven extension cam-
puses and used that satellite until the satellite was turned off in
August 1985. That service was so critical to the extension system in
the university that it has been looking ever since for an operation-
al capacity that it can use to continue the service.

Similarly, distance education programs in Indonesia and the Car-
ibbean have been carried out using audio teleconferencing systems.
Indonesia was the first developing nation to inaugurate its own do-
mestic satellite system in 1976 and now uses the Palapa satellite to
link 13 of its universities across the islands. This distance educa-
tion project is used primarily for educational delivery to university
students and to upgrade the skills of university teachers

Similarly, in the West Indies, the University of the West Indies
uses an audio conferencing system to link six islands for higher
education and in-service training. The--

Senator STAFFORD. I see you are getting near the end. Let me t 11

you that all of your statement will appear in the record as if read.
Ms. LAUFFER. Certainly.
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Senator STAFFORD. If you could conclude now in the next minute
or so, we would appreciate it

Ms. LAUFFER. I would b pleased to.
I think it should be noted that both of the projects I just men-

tioned were funded by the U.S. Agency for International Develop-
ment.

The two conclusions I would draw from the projects that I have
enumerated are the importance of funding for program software
and the importance of building in a two way communications capa-
bility for those systems.

Thank you very much, Senator Stafford.
[The prepared statement of Ms. Lauffer follows:]
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INTERNATIONAL EXPERIENCE
IN THE USE OF SATELLITE COMMUNICATIONS

FOR EDUCATION

Prepared for the Committee on Labor ana Human Resources
United States Senate

Hearings on Telecommunications and Education
March 11, 1987

by
Sandra Lauffer

International Division
Academy for Educational Development

EducLzors and education policy makers generally look to telecommunication
for help in attaining one of two goals either to enhance the quality of
instruction or to expand educational access The educational communities in
countries other than the United States share these goals. Some countries,
however, have turned to satellite technology to aid them in achieving their
educational goals more often -- and more deliberately -- than has the United
States. The United States now has an opportunity to take a second look at the
educational potential of communications satellites. The experience of other
countries, including many to whom the U S. gave the impetus with NASA's
experimental ATS satellites in the late 19605 and early 1970s, supported by the
U.S Agency for International Development, may prove useful as we examine the
technology's potential for improving educational quality and access.

India was one of the first countries to capitalize on the potential of
satellite technology as a medium of mass communication and education India
first used communication satellites during the one-year Satellite Instructional
Television Experiment (SITE), which took place beginning in August 1975 using
NASA's Applications Technology Satellite, ATS-6. In that experiment,
educational programs were broadcast to community television receivers in 2,400
remote villages Program content focused on national Integration and on
upgrading and ex ending literacy, health, nutrition, population, and agricultural
education

Following on that experience, India built and launched an experimental
telecommunications satellite in 1981, and inaugurated its operational national
satellite system. INSAT, in 1983 The INSAT system has enabled India to
expand its rural television network to reach nearly 60 percent of the nation's
population The system is used extensively for educational programming INSAT
has two direct broadcast television channels which transmit programs to 3,000
specially adapted television sets in rural village.' 1 At the primary school level,

1 V Yopal, "Communication Satellites for Development," in Telecommunications
for Development Exploring New Strategies Proceedings of a conference held
in New York on October 18, 1986. (Washington, D C INTELSAT. 1986)
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educational programming is broadcast flve days a week for about 45 minutes
each day, with one program each for the age groups of 5-8 years and 9-11
years. Programs for teachers are broadcast on Saturdays. The Indian Ministry
of Education has sponsored the development of State "nstitutes of Educational
Technology in the six INSAT TV states, which are taking over the responAbility
for ETV program production. In addition, India's University Grants Commission is
developing a program to use INSAT to exchange educational programs between
universities, and as one medium for the national open university.

China has also availed itself of satellite technology to solve its education
problems, primarily for higher education, as distance education is little used in
China for primary and secondary education' China begar using satellite
capacity for education under INTELSAT's Project SHARE in August 1985,
providing nationwide broadcasts of advanced academic courses for six hours
daily to a network of 20 earth stations. (Project SHARE is a program to provide
free satellite access for experiments in delivering health and education services
to rural areas of developing countries.) Programs for transmission are prepared
by the China Central Radio and TV University, which has been offering courses
by terrestrial means since 1979, in subjects such as mechanics, electronics,
mathematics, physics, and chemistry. Not surprisingly, China has the largest
distance education system in the world. Its system of Radio and Television
Universities have an enrollment almost equal to that of regular institutions of
higher learining, with some 1.4 million students enrolled in degree programs In
1985.

In October 1985, China's Project SHARE network was expanded to 53
locations, and programming was expanded to Include more diverse materials,
including non-academic subjects such as lectures on calligraphy and the oriental
fine arts. The Chinese government has subsequently purchased two transponders
from INTELSAT. one for educational broadcasting and one for news and cultural
programming. The first went into service in July 1986, and the second in
January 1987. The educational satellite channel broadcasts programming 18
hours a day. The network of 53 television receive-only earth stations was
donated L3 tne Chinese government and distributed in every province, and the
number of TVRO earth stations is expected to grow rapidly Meanwhile, program
tapes are distributed by conventional merns throughout the states and districts
in each province.

China's pursuit of satellite communications for education has focused
particularly on the training of teachers. There are some 300,000 teachers at
the university level, three million at the secondary level, and 5.3 million at the
primary level. A 1983 government report estimated that 48 percent of the
elementary schoolteachers were underqualified, and other reports indicate that

2 Peter J. Seybolt. "Education," in China Briefing, 1985 edited by John S.
Major. (Boulder, Co.: Restyle, Press, 1986).
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the proportion could be as high as two - thirds' Thus, satellite technology could
make a substantial contrib- Lion to national educational development in China.

One country that has been a leader in the development of satellite
technology, and that has stea.:7astly pursued its application to the education
sector, Is Canada. With 80 percent of its population centered along its southern
border, the country has vast reaches in the north where population centers are
small and distant from one another. Telecommunications has therefore played an
important role in bringing social services to the isolated population in the more
remote areas of the country.

Canada became the first country to have its own commercial geostationary
domestic satellite when Anik A-1 (a 6/4 GHz satellite) was launched in
November 1972. It pioneered the nse of higher powered satellites in the 14/12
GHz range with the experimental Hermes satellite, launched jointly with the
United States in 1976. Hermes was designed to offer two years of in-orbit
capacity for experiments in educatio.I, health, and other community service
applications, using relatively small earth stations. Renew lasted nearly four
years, and its experiments were important in paving the way for the operational
Anik B, launched in 1978. Canada thus also became the first country to offer
commercial telecommunications in the 14/12 GHz band. Anik B also had an
applications program designed to give educators and other experimenters an
opportunity to test the viability of proposed operational programs.

Several strong operational programs grew out of these early government-
supported efforts. By 1986 all four provincial educational communications
authorities -- TV Ontario, Radio-Quebec, the Knowledge Network of the West,
and the Access Network -- were eistributing educational programming by
satellite. The Knowledge Network, for example, relays programs for direct
reception by students in their homes in the more remote f the country,
as well as for cable distribution in more urban areas.

TV Ontario serves a province of one million square kilometers, and a
population of nine million, many in widely scattered communities. The TV
Ontario broadcast network reaches about 96 percent of the province's population.
It broadcasts 16 hours a day, except during July and August. providing
programming for pre-school children, chile-en sad youth at school and at home,
university and college courses, and adults, in subjects such as public affairs,
arts, social issues. and science. TV Ontario also distributes televised
proceedings of the provincial legislature, as the C-Span network does in the
United States!

Ibid.

4 Bernard Ostry, "Satellites for Learning," Intermadia, July/September 1986, pp.
69-72.
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The Hermes and Anik pilot projects also supported Inuit (Eskimo)
communications needs, and the operational programs have continued to support
native communities. For example, TV Ontario provides a Native Radio Service i
an audio sub-carrier. In January 1987 it began providing assistance to the
awatay Native Communications Society In distributing native television
programming via satellites to 27 communities In remote northern Ontario. The
programmial, In Cr.., 031bwity. and 031-Cre* languages, features community
profiles, activities of children and young adults, segments on band leaders,
native-language teaching, community e' tints, and local news.

Canada's Department of Communications recently commissioned a two-part
study on distance education, related to an extensive effort now underway among
the Commonwealth countries to establish an international center for distance
education. Ths first part of the study assesseu the range of technologies that
can be used for distance education and that have potential for application In
Commonwealth distance learning initiatives. The second part Is exploring the
economics of various distance learning options and course production
requirements. The final studies are expected by early April and will be tied
into the final report of the Commonwealth Expert Group on Distance Learning.

Australia and Japan are two examples of countries that have well-
established distance education systems that ate gradually taking advantage of
satellite transmission facilities as these become available domestically.
Australia's vast area and relatively small, dispersed population have made it a
logical candidate for distance education. The same characteristics led it to
develop a domestic communications satellite system, AUSSAT, which became
operational in late 1985.

In Western Australia, children who live beyond the range of salmi bus
services study at home through the primary grades, and even into secondary
school.' They are served by the Distance Education Centre In Perth, and by the
School of the Air (SOTA) system, which administers correspondence lessons and
broadcasts supplementary material for 90 minutes each day to each school
grade.* Several years ago the Australian Broadcasting Corporation (ABC) began
using an INTELSAT Pacific Ocean satellite to extend the reach of its network,
which includes schools broadcasts. Into remote areas that had been beyond the
range of terrestrial television reception. Now, with the AUSSAT domestic
satellite system, Australia is beginning to expand its use of satellites for
education. The Government of Queensland has established an operational

UNESCO, Distance Education In Asia and the Pacifi (Bangkok: Une:co
Regional Office for Education In Asia and the Pacific, December 1980

4 Peter Hosts and Tony Dean, "TV for Isolated Students In Western Australis,"
Media in Education and Develooment. September 1984, pp. 140-145.
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statewide satellite communications network to provide education and medical
services. One experiments' School of the Air service based in a remote mining
community links ten homesteads with two-way voice and data communications to
the SOTA center. A broadcast video signal from Brisbane is also part of the
education service.' In another recently initiated service, the Golden West
Network in Western Australia, the first commercial station to undertake a Remote
Commercial Television Service unler AUSSAT, offers two hours of educational
programming each day -- one program for aborigines, and one program by and
for primary schoolchildren.

In Japan. educational television has a long and distinguished history,
although It has primarily been.transmitted by terrestrial means. In 1969 the
Japanese Broadcasting Corporation (NHK) established a separate network for
educational television programming. By 1985 the network was broadcasting 18
hours a day, covering nearly every school subject at nearly every grade level,
including adult education in the evening hours' NHK has one of the largest
budgets for public broadcasting in the world -- more than twice that of the
Public Broadcasting Service -- and spends some 37 percent on educational
broadcasts.

Interestingly, educational television has flourished in Japan's primary
schools, but not In secondary schools, for a number of reasons which seem to be
related to the intense emphasis In secondary schools on preparing for college
entrance exams, and the traditional ways of pursuing that goal. Secondary
schools are highly teacher-eentered, with classes built around straight lecture
methods, and teachers have had little desire for educational innovation.
Japan's new University of the Air, dedicated to facilitating lifelong learning
through the us. of television and radio broadcasting, may be one of the first
Japanese educational institutions to truly capitalize on the potential of satellite
communications for education.

The examples of satellite-delivered educational services discussed thus far
have focused on educational television. It would be a tremendous disservice to
educators and policy makers throughout the world to leave the impression that
television is the only, or even the most Important, educational medium that
satellites are capable of transmitting. On the contrary, a great deal of benefit
has been gained by students and teachers in many ccuntries from the two -way
communications made possible by audioconferencing and other non-broadcast
technologies, either alone or in combination with broadcast programming.

7 Michael Wegg, "Aussat -- Satellite Services in Australia," In Prc '87
(Honolulu, Hawaii: Pacific Telecommunications Council, 1987)

I Drew Tlene, "Japanese Educational Television- An Intriguing Case Study,"
Media in Education and Development, September 1986. pp. 133-137)
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One institution that deserves special mention for its persistence in the us
of satellite technology, sometimes against incredible odds, is the University of
the South Pacific (USP). In 1972 USP began to use NASA's ATS-1 satellite for
its extension studies program, conducting satellite tutorials and other distance
education programs for its extension sl'udents, distributed throughout the 11
countries the University serves, spread over some 11 million square miles of
ocean. USP established a narrowband audio teleconferencing system and
eventually added microcomputers and slow-scan video to supplement the system
Unfortunr tely, after providing 14 years of service to the Pacific Basin, the ATS-
1 sateill'-e was deactivated in August 1985, and USP has been urgently trying to
find long -term satellite capacity to replace the service In the meanwhile, it
has been able to take advantage of INTELSAT's Project SHARE to maintain
teleconferencing services between those campuses on islands with INTELSAT
earth stations.

Distance education programs in Indonesia and the Caribbean have also been
developed using audio teleconferencing systems, modeled to some extent on the
earlier USP experience Indonesia, the first developing nation to inaugurate its
own domestic satellite service with the launch of Palapa A in 1976, now uses
its satellite system to link 13 universities spread across the islands
Responding to persistent problems of faculty shortages and inadequately trained
faculty, the distance education project was designed to provide quality education
to university students and to upgrade the skills of university teachers, as well
as to support research and administrative activities. Over 16 courses are
taught over the system each semester, res.:hing thousands of university students
who would not otherwise have access to the courses

Similarly, in the West Indies, university campuses on six islands are linked
by a hybrid satellite-microwave system. Using tne system, the University of
L a West Indies trained over 500 doctors and nurses in 1985 It has also been
able to double the number of teaching certificates awarded annually because of
the expanded training opportunities made avail, ,e by the system I Like the
USP network, the projects in Indonesia and the Caribbean were both developed
with support from the U S Agency for International Development

Several important conclusions have emerged from this range of experience in
other countries that bear corsideration as we explore educational satellite
applications In a structured way in this country One is the need to focus on
the production of software, and the need to commit adequate funding to this
process. One expert in the field, Allan Hershfield of the International University
Consortium for Telecommunications in Learning, has stated that "There are. some

1 Douglas Goldschmidt, Karen Tietjan, and Willard D. Shaw, Desigr and
Installation of Rural Telecommunications Networks Lessons from Three
Pro ects (Washington, D C Academy for Educational Development, January
1987)
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major industrial nations, such as the U.S. and Canada, where government and
educational leaders talk a great deal about the telecommunications revolution
and its impact on education, bet do not understand the need to commit funds to
software development. They have focused exclusively on telecommunications
hardware."' One source suggests a general guideline that no mare than 30
percent of all annual expenditures c hould be devoted to the capitalization of a
satellite and terrestrial communications system, leaving 70 percent for the
maintenance, development, and operation of programming and other human
rescree aspects of the project, such as Held starkers and teachers."I

A second important conclusion is the need to build Into any educational
telecommunications network a two-way communications capability, whether as
the central element In the system or In conjunction with broadcast programming.
so that students and teachers, no matter how remote from a central location.
can interact with each ether and get the kind of immediate feedback that playr
such an essential role in the educational process. This two-way communication.
process can be much more easily ach.aved In the United States than In many
other countries, thanks to the nearly universal coverage of the national
telephone system.

This brief review of the past decade's experience in using 'ommunications
satellites to expand the reac' and the quality of education can only serve to
Illustrate that, practically frc he technology's earliest days, its potential was
recognized, and it has been tested and proven In a variety of settings, at many
educational levels, and using a range of technologies. We can call on this body
of experience in br ging quality education to underaerved populations in the
United States as wt I.

l Allan Hershfield. The Role of Telecommunications in Education: An
Introduction." Infonoslavica 17 (1-2), pp. 89 -96 (1980

Joseph N. Pelton and Robert T. Pilo, "Tele-Education via satellite," In
Toward International Tele-Education, edited by Wilbur T Blume and Paul
Schneller (Boulder. Co.: Westvlm Press 1984)
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Senator STAFFORD. Thank you very much for a very good state-
ment. I always feel apologetic to ask people after all the work they
have done, to try to say it all in five minutes. We know the difficul-
ties that we cause and we apologize for that.

I see that Senator Thurmond has joined us. Senator, do you have
an opening statement or any comments that you wish to make?

Senator THURMOND. Thank you very much.
Mr. Chairman, I am in an Armed Services Committee meeting

and must go back there as quickly as possible, but I wanted to take
this opportunity to Introduce a gentleman to the committee who
will testify.

The educational community faces a number of challenges in the
coining years. We live in a rapidly changing world, where the work
force not only must be highly skilled, but constantly learning new
skills to keep up with new technologies. Many studies indicate that
soon America may face a shortage of teachers skilled in the math,
science, and computer fields. The use of telecommunications in edu-
cation can help solve these problems in a cost-efficient, relatively
inexpensive way.

Mr. Chairman, today we will hear testimony from Henry
Cauthen, President of the Scuth Carolina Educational Television
Network. I would like to talc) this oppirtunity to welcome Henry
and to introduce him to the fest of the committee. Henry Cauthen
has been Presklent of the SCETV Network since 1965. Under
Henry's leadership, SCETV is now recognized nationally as one of
the leaders in educational telecommunications.

Henry also has served as a board member on many public and
private organizations. He has previously served as a member of the
National Council of the Arts, and is currently serving as a member
on the boards of such organizations as the Carnegie Commission on
the Future of Public Broadcasting, the Indo-U.S. Subcommittee on
Ed,:cation and Culture created by then Secretary of State Kissin-
ger, the National Council for Children and Television, and the Na-
tional Association of Public Tel ?vision Stations.

Furthermore, as a member of the Instructural Television Adviso-
ry Committee to the Public Broadcasting Service, and as former
Vice Chairman to the PBS Board of Directors, Henry is well quali-
fied to speak about educational telecommunications.

Mr. Chairman, under the leadership of Henry Cauthen, SCETV
has blazed the trail in innovations in the telecommunications field.
For instance, South Carolina has developed a teleconference system
which last year conducted over 600 training conferences and in-
structional services which were distributed through its network fa-
cilities. SCETV used its sophisticated satellite resources to serve an
estimated teleconference audience of 20,000.

Mr. Chairman, you may be interested to know that a recent con-
ference consisted of a satellite hookup between SCETV, Harvard
University arid the Soviet Union, to discuss implications of the
Soviet nuclear disaster before an inter national audience of scientif-
ic and government leaders. The SCETV teleconference network is
well developed in our educa' community. It reaches 16 techni-
cal colleges and 10 university regional campuses.

Mr. Chairman, SCETV has also developed literally hundreds of
instructional programs for all levels of education. For instance, I
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know they are proud of the role the:, played in developing a new
instructional program entitled "Math Works." "Math Works" con-
sists of 28 15-minute programs to help fifth graders learn mai e-
matical skills and problem solving strategies. Programs such as
these reach over 93 percent of our public schools in South Carolina.

Henry, we are glad to have you here today and I am confident
riat this Committee will benefit by the valuable insights you have
to offer in this area.

Mr. Chairman, I thank you very much for allowing me to go
ahead at this time.

Senator STAFFORD. Thank you very much, Senator.
Ms. Lauffer, I have a few questions here if you-
Senator THURMOND. Mr. Chairman, since I will have to be leav-

ing, I have a few questions here, eight questions I was going to pro-
pound to Mr. Cauthen. Would you mind propounding them for me?
I would appreciate it.

Senator STAFFORD. I would be glad to. I would say both to Ms.
Lauffer and to President Cauthen that if they find the questions
agreeable, I will try to take credit for them. If they do not, they
can blame either Ted Kennedy or Strom Thurmond.

Senator THURMOND. Ms. Lauffer, we are glad to have you with
us, too, and these other witnesses. I am sorry that I have to leave.

Ms. LAUFFER. Thank you, Senator Thurmond.
Senator THURMOND. Ms. Lauffer, the use of telecommunications

for educational purposes by other countries is remarkably exten-
sive. Many less-developed nations which we would not have
thought to be ahead of the United States in the use of this technol-
ogy in fact are. Can you tell us how this came to pass. Are other
countries so technologically advanced or are we simply way
behind?

Ms. LAUFFER. Senator Stafford, I think one of the important
points to make on that is that many of these countries got their
start in educational telecommunications thanks to the United
States in the early Applications Technulogy Satellite experiments,
when NASA made satellite capacity available to them free to test
potential applications. That got them moving and got them to the
point where they could then take off on their own on their oper-
ational systems.

The U.S. has also carried out some on-going programs from that
early experience. They have not perhaps had the visibility that
they deserve I would call particular attention to the State of Alas-
ka's telecommunications system, Learn Alaska, and to The Learn-
ing Channel, based here in Washington.

Senator STAFFORD. Thank you very much. Can you tell us how
the use of telecommunications is regarded in the countries where
you have studied it? Is it considered a successful, positive supple-
ment to traditional education?

Ms. LAUFFER. I think one of the best answers tb that would be
referring again to the University of the South Pacific which some-
times seems to be on the point of desperation when they consider
that they tit not have on-going satellite capacity to carry that for-
ward.

Senator STAFFORD. Ho- i do the ways in which this technology has
been used abroad compare with the ways we are looking towards
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student education at the elementary, secondary and post-secondary
levels, higher educatior, continuing and adult education and basic
skills, as well as highly technical advanced degree programs, teach-
er training, health centers, and so on?

Ms. LAUFFEY . I think all of those areas have been explored in
one or anothe of the projects that I have cited tt ty. They really
do run the range and I think are very, very comparable to our ex-
perience and our aspirations.

Senator STAFFORD. Thank you very much, Ms. Lauffer. For the
full Committee and myself, we are much appreciative of your help.

Ms. LAUFFER. Thank you very much.
Senator STAFFORD. Th° next witnesses will be a panel on domes-

tic use and potent' -,, consisting of Dr. Joseph Duffey, who is the
Chancellor of the University of Massachusetts at Amherst, and
former Director, National Endowment for the humanities; Presi-
dent Henry Cauthen, of ',Guth Carolina Educational Television
Network; and Will Kitchen, Vice President, Tele-Systems Associ-
ates, Inc., of Minneapolis, Minnesota.

We welcome you all here. The Uhair would hear you I think in
the order in which I called your names, if that is agreeable. And I
would say to Dr. Duffey, do not be misled by that picture on the
chart of southern Vermont I see over there on the board.

STATEMENT OF JOSEPH DUFFEY, CHANCELLOR, UNIVERSITY OF
MASSACHUSETTS AT AMHERST; HENRY CAUTHEN, PRESIDENT
AND GENERAL MANAGER, SOUTH CAROLINA EDUCATIONAL
TELEVISION NETWORK; AND WILL KITCHEN, VICE PRESIDENT,
TELE-SYSTEMS ASSOCIATES, INC.

Mr. DUFFEY. Thank you, Senator Stafford. I want to thank you
and the members of this Committee for this hearing and the oppor-
tunity for those of us who have a vital interest in the future of edu-
cation and its relation to the future of our regions and the Nation
to testify.

I would be remiss, Senator Stafford, if I did not pause for just a
moment, on behalf of at least one institution of 25,000 students and
their parents, to express our appreciation for the strong support of
this Committee for student aid and for the Committee's vision of
the future of higher education. This committee, on both sides of the
aisle, has given a great encouragement to families and students
and we are grateful for your support.

Senator STAFFORD. Thank you, sir. We appreciate that.
Mr. DUFFEY. I think it is remarkable that in the last few weeks

part of the attention of the Nation has begun to shift a bit perhaps
from Star Wars to what is being called Star Schools, and I want to
talk a bit about the concept of telecommunications and education.

I am chastened just a bit to be in the presence of Henry Cauthen,
who has been my mentor in this area. I had a little opportunity,
during my service in the Federal Government to provide some sup-
p rt for the magnificent network that exists there and, as Senator
Cochran said, in Mississippi and also in South Carolina. The net-
works were developed to explore the uses of this technology for
education.
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In New England, Senator Stafford, I guess we are all aware that
we do not have a great many natural resources. Our people, their
minds and their potential are our resources. We do not produce
steel, we do not have great agricultural subsidies. We now talk
about high-tech as our leading resource. The future of our citizens
and their ability to participate in the economy is critical to a vital
and strong economy and society.

I noticed that after an interview with Senator Kennedy last
week, George Will wrote in Newsweek about using what he calls
"the technological means of mat, fying resources." We are really
talking here about doing more with what we have: taking modern
technology and applying it, and making the best of resources in a
rather critical time.

Although this is essentially a human endeavor, I am going to
speak very briefly about the new potentials of communications
technology. And I want to it about what I think a rather unique
human organization that has come together in Massachusetts over
the course of the last few years and some of our plans and visions
both for our Ste and for the region.

Essentially, the Massachusetts Corporation for Educational Tele-
communications is trynig to address the problem of the future of
an economy in which there will be no surplus workers or citizens,
in which we will need every citizen available to participate to the
maximum of their pote itial in the economy.

The National Association of Black Colleges has a motto: "the
mind is a terrible thing to waste." But I think as far as the future
of our Nation is concerned, the mind is also a very costly thing to
waste. We are going to need every citizen trained to his or her
maximum potential in order to hay a strong and competitive econ-
omyand that means those who may not live in urban or privi-
leged areas, but who are nevertheless vital and will have to partici-
pate in our economy in an important way.

All our technology and all the best intentions will really be to no
avail unless we can havein our economy and in our societythe
kind of cooperation we need to be competitive as a society. And
what the new communications, technology which is ahead of now
provides us is an opportunity to test and learn how to cooperate
better.

The Massachusetts Corporation for Educational Telecommunica-
tions has, within the past three years brought together a wide
array of institutions. I would like to submit for the record, along
with my prepared remarks, Mr. Chairman, a list of the institutions
and letters of endorsement that participate in this ..:ndeavor. They
go all the way from our great independent universities, Massachu-
setts Institute of Technology and ?.larvard, to our community col-
leges, our public universities, our health centers, along with many
of our corporations and government agencies.

Together we are anticipating the next stage of educational tele-
communications. Let one say just a word about how tnie, net.rork
would look, not only in Massachusetts but I think in other parts of
the New England region. I talk about my State and our region
simply to tire it as a model. Henry Cauthen can talk about what
already has been done in South Carolina and how that system has

5.9
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indeed, as Senator Thurmi,-.3 said a moment ago, functioned to
provide an international opportunity for that State.

With the kind of technology that is available now, it would be
possible for us to carry out very intense two-way communication
and teaching, using the kind of dish we see here, at any high
school or institution, to receive satellite communicationwhich is
dramatized here in a model of a satellite, which I guess is really
about 40 feet long.

In New Jngland, our plan now, under the Corporation for Educa-
tional Telecommtkaications, is to link our States with a microwave
network, and then to provide in two parts of the State, at Boston
University and the University of Massachusetts at Amherst, which
are-partners in this venture, satellite transmitters, or up-links, so
that programming from other institutions can then become avail-
able through the satellite to institutions all over the region.

Let me say a word about the potential of this. The small school
teaching business or management education which now realizes
that it is critical to be able to teach the languages of the Pacific
Basin can use the facilities of language ' itruction at Middlebury
College, for example, (which are really some of the best of the
Nation), or at the University of Massachusetts at Amherst or at
Harvard to make these courses available everywhere.

A corporation such as Prime Computer or Wang Computer,
which has an outstanding scientist or a businessman, can make
him available three afternoons a week to teach the kind of course
that our high school students in a rural area would never have oth-
erwise.

New high-resolution technology makes it possible for doctors to
consult even to the intricate analysis of a slide because of thc: qual-
ii y of the new television, so that an illness can be diagnosed and
doctors can consult across the region on very technical mattersin
terms of diagnosis which sometimes can be the difference between
life and death and certainly will preserve the precious time of med-
ical personnel.

The opportunities are regional, as I have said, because this is a
whole New England network. I guess we have one more map over-
lay here. As you know, Senator Stafford, we are still trying to
figure out the high technology of dairies and farms in Massachu-
setts, and we borrow much of that technology from Vermont, the
University of Vermont and other facilities there. The opportunity
to consult and to share those resourceg, the resources of knowledge
which are really vital to our region, we consider to be very impor-
tant.

With this as background, let me say just a few more words about
the importance of telecommunications to an educator. We find and
I have talked recently with President Lattie Coor, of the University
of Vermont, and I know he has the same experience that many of
the st .clent,t, who come to us have an unequal opportunity to go as
far as they might. If the student has an outstanding aptituae for
mathematicsand that seems to be rather randomly scattered
across the population, it doesn't always occur in the most privi-
leged areas or the urban areasthe opportunity for developing
that student's potential depends more on whether he or she comes
from a school that offers the opportunity to study.
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We find that our students come, oftentimes, with differing abili-
ties to compete because of the quality and really the opportunities
that they have found in their high schools: whether they have lived
in a rural area, or in an area (as is true in our section of the coun-
try) where enrollments are declining and schools are no longer able
to offer courses in particular subjects.

For that reason, I am interested in the possibli. es this technolo-
gy can provide, and I belie 0) they are so much more significant
now than they were a few years ago because of the sophistication
of the technology (being able to address in a targeted way from a
satellite to a specific institution), and the new opportunity it pro-
vides for sharing courses among public schools and parochial and
private schools.

I must stress again, it is the cooperation, the human network,
the human endeavor that makes it possible, and that is what we
hope to demonstrate in Massachusetts.

We can share scarce teaching resources via telecommiinicatio: s
and particularly that is important in a time when we simply will
not have the math and science teachers that we need for the next
decade. We can o%ercome many of the factorsdwindling enroll-
ments, scarcity of qualified teachers, lack of fundingthat contrib-
ut^ to the persistent educational gap between "have" and "have
not" communities. Anc we can provide teachers with ready access
to professional continuing education. ..

At the University of Massachusetts at Amherst, we know this
works with professional education. Through satellite communica-
tion today, we provide courses in very sophisticated fields to labora-
tories and industries on-site in more than 500 locations across the
Nation, and give students and teachers access co resources and ma-
terials that they do not have available now.

The benefits for primary and secondary school teachers ace the
ability to provide advanced science, math and foreign 1- iguage
courses that we cannot afford to make available in inaividual
schools. Many of our high schools, as I have said, are being forced
to drop courses in specialized subjects due to declining enrollments
and the shortage of qualified teachers.

For teachers, this network can enable them to continue their
training and keep up with rapid changes in fields such as science
and _computer education. For college faculty and students, even at
the largest research universities, the network can provide current-
ly unavailable access to information at other institutions.

We can be more efficient with the help of telecommunications.
Engineers can receive the first two years of their education in com-
munity colleges, through the use of satellite and telecommunica-
tions links, and then finish their work at the university. Or we can
collaborate with colleagues hundreds of m 'les away on very sophis-
ticated research.

For the industrial work force, telecommunications can provide
continuing education courses in advanced engineering, computer
sciences, and business subjects that are urgently needed if the
region and the country are to compete successfully.

For health care workers, the network can provide shared con-
tinuing medical education and consultation opportunities that now
are simply not possible.

6 1
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We believe that all sectors public and private, primary amt sec-
ondary schools, higher education, industry and health care cal, be
served through this network.

The most important concept, I think, that is emerging in educa-
tion these days is what Professor Hodgkins calls "the sense that it
really is all one system," that we must view our educational re-
sources in a comprehensive sense, and the challenge and oppottuni-
ty of technology at this current stage of advancement is the oppor-
tunity to do just that. It provides the opportunity to create a level
of cooperation in our States and across the Nation between these
institutions that is vital if we are to make the most of the re-
sources and be a Nation as strong and competitive as we hope to
beand I believe must sein the future.

Senator Kennedy, I began by quoting George Will. I think you
may be responsible for the fact that he is starting to talk now
about Star Schools. I end by saying that it's an extremely encour-
aging development to all of us to see this Committee' leadership
and interest in helping t.s to make maximum use of our resources
so that we can protect foe future of the Nation.

Thank you, Mr. Chair man.
[The prepared statement of Mr. Duffey and his responses to ques-

tions submitted by Senator Pell follow}
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MY NAME IS JOSEPH DUFFEY AND I AM THE CHANCELLOR O. THE

UNILERSITY OF MASSACHUSETTS AT AMHERST.

SENATOR KENNEDY. I WOULD LIKE TO THANK YOU FOR CONDUCTING THIS

HEARING ON THE DEVELOPMENT OF A REGIONAL EDUCATIONAL

TELECOMMUNICATIONS SYSTEM AND FOR PROVIDING ME AND OTHERS WHO

SHARE A VITAL INTEREST IN THE FUTURE OF OUR REGION AND OUR

kTION WITH THE OPPORTUNITY TO TESTIFY.
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FIRST OF ALL. I WANT JO EX2RESS MY APPRECIATION TO YOU. RR__

CHAIRMAN. FOR YOUR LONG AND ABIDING INTEREST IN EDUCATION. IN THE

COMMONWEALTH OF MASSACHUSETTS, WE VALUE EDUCATION AND KNOWLEDW.

BECAUSE OUR PEOPLE ARE OUR OILY NATURAL RESOURCE. OUR ECONOMIC

STRENGTH DEPENDS UPON THE QUALITY OF OUR EDUCATION. I WANT TO SPEAK

BRIEFLY ABOUT THE USE OF NEW TECHNOLOGY TO ENHANCE AND STHENGHTEN

OUR PROGrAMS OF EDUCATION.

SOME OF THE MOST INTERESTING AND COMPELLING COMMENTS Wig EDUCATION

THESE DAYS ARE NOT COMING FROM THE DEPARTMENT OF EDUCATION, BUT FROM

THE SECRETARY OF LABOR. MP. BROCK HAS SPOKEN QUITE FORCEFULLY ABOUT

THE FACT THAT IN THE VERY NEAR FUTURE WE WILL NOT HAVE SURPLUS

POPULATION IN THE UNITED STATES. IN FACT. 4E WILL FACE A SHORTAGE OF

COMPETENT. EDUCATED WORKERS IN A NUMBER OF FIELDS.

THE MOTTO OF THE NATIONAL ASSOCIATION OF BLACK COLLEGES IS THE MIND

IS A TERRIBLE THING TO WASTE.' WE CAN SAY. AS FAR AS THE FUTURE OF

OUR NATION IS CONCERNED. THAT THE MIND IS ALSO A VERY COSTLY THING

TO WASTE. WE ARE GOING TO NEED EVERY AM.:RICAN TRAINED TO THE

MAXIMUM POTENTIAL IN ORDER TO HAVE A STRONG AND COMPETITIVE ECONOMY.

111 4
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IN THIS REGARD I WANT TO TALK ABOUT THE MASSACHUSETTS CORPORATION

FOR EDUCATIONAL TELECOMMUNICATIONS. WITHIN THE LAST DECADE WE HAVE

SEEN TELECOMMUNICATIONS APPLIED TO EDUCATION IN SEVERAL PARTS Of THE

COUNTRY. WHEN I WAS AT THE NATIONAL ENDOWMENT COR THE HUMANITIES. I

TRIED TO PROVIDE SUPPORT FOR PROGRAMMING FOR THE NETWORK Ih KENTUCKY

WHICH SERVES PART OF APPALACHIA (ESTABLISHED WITH HELP FROM THE

FEDEkAL GOVERNMENT TO SERVE AS A REGIONAL MODEL). THE STATE OF

SOUTH CAROLINA ALSO HAS AN EXCELLENT EDUCATIONAL TELEVISION NETWORK.

IN MASSACHUSETTS. WE ARE TRYING TO ADDRESS THZ ISSUE CF THE

EDUCATIONAL USE OF TELECOMMUNICATIONS IN TERMS OF'THE KEW TECHNOLOGY

AND THE SHORTCOMINGS OF SOME OF THE EXISTING NETWORKS. THE APPROACH

WE NAVE TAKEN INVOIVES THE COOPERCION OF PUBLIC AND PRIVATE

UNIVERSITIES. PUBLIC AGENCIES. HEALTH AND MEDICAL CENTERS AND

REGIONAL BUSINESS AND INDJSTRY.

WE SEEK TO ESTABLISH A HIGHLY INNOVATIVE. STATE-OF-THE ART REGIONAL

EDUCATIONAL TELECOMMUNICATIONS NETWORK UNDER THE AUSPICES OF THE

MASSACHUSETTS CORPORATION FOR EDUCATIONAL TELECO"MUNICATIONS (OR

M-CET) ALONG WITH BOSON UNIVERSITY ANO THE UNIVERSITY OF

MASSACHUSETTS.

115
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I SHOULD NOTE THAT MCET IS A PUBLIC INSTRUMENTALITY CREATED BY THE

MASSACHUSETTS LEGISLATURE WITH A MTSSIOV TO DEVELOP AND OPERATE A

TWO-WAY VOICE. DATA AND VIDEO EDUCATIONAL TELECOMMUNICATIONS
NETWCRr

SERVING THE NEEDS OF SCHOOLS. HIGHER EDUCATION, INDUSTRY AND OTHER

SECTORS.

ILLEIMA6BILATIONS CAN HELP SOLVE EDUCATIONA. PROBLEMS

I STRONGLY BELIEVE THAT MANY OF THE PROBLEMS rACIN6 ALL LEVELS OF

EDUCATION --- K THROUGH 1Z SCHOOLS IN:TITUTION$ OF HIGHER LEARNING,

AND cONTITOING EDUCATION INVOLVING EFFORTS TO KEEP OUR WORKFORCE AT

THE HIGHEST LEVELS OF PRODUCTIVITY AND INNOVATION --- CAN BE

ADDRE4ED THROUGH THE APPLICATION OF ADVANCED TELECOMMJNICATIONS

TECHNOLOGY.

THAT TECHNOLOGY. I SHOULD NOTE. IS FAR DIFFERENT FROM WHAT WAS

AVAILABLE TO EDUCATORS JUST 10 OR 20 YEARS AGO. WITH THE ADVENT OF

SATELLITE TECHNOLOGY; THE ABILITY TO 'ADDRESS' TELEVISION SIGNALS TO

SPECIFIQ. TARGETED AUDIENCES, THE DEVELOPMENT OF "INTER-ACTIVE"

COMMUNICATIONS, THE MERGING OF COMPUTERS AND TELEVISION, AND OTHER

INNOVATIONS. A% EDUCATIONAL TELECOMMUNICATIONS NETWORK CAN ENABLE US

TO:

R8
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t"tARE SCP E TE.CHING RESOURCES;

OVERCOME MANY OF THE FACTORS --- SUCH AS JWINDLING

ENROLLMENTS. SCARCITY 3F QUALIFIED TEACHERS AND LACK OF

FUNDING --- CONTRIBUTING TO THE PERSISTENT EDUCATIONAL OAP

BETWEEN "HAVE" AND HAVE NOT COMMUNITIES;

PROVIDE TEACHERS WITH READY ACCESS TO PROFESSIONAL

CONTINUING EDUCATION; AND

GIVE STUDENTS AND TEACHERS V.ITH ACCESS TO RESOURCES AND

MATERIALS THAT THEY DO NOT NOW HAVE.

FOR PRIMARY AND SECONDARY SCHOOL STUDENTS. 1ELECOMMUNICATIONS CAN

PROVIDE ADVANCED SCIENCE. MATH P FOREIGN LANGUAGE COURSES WE

CANNOT AFFORD TO OFFER AT EVERY INDIVIDUAL SCHOOL. HIGH SCHOOLS

THROUGHOUT MASSACHUSETTS ARE BEING FORCED TO DROP COURSES -N

SPECIALIZED SUBJECTS. NJ TO DECLINING ENROLLMENTS AT THr HIGH

SCHOOL LEVEL AND A SHORTAGE OF QUALIFIED TEACHERS IN SOME SUBJECT

AREAS.

FOR TEACHERS. THE NETWORK CAA ENABLE *HEM TO CONT.NUE THEIR TRAINING

AND KEEP UP WITH RAPID CHANGES IN SUCH FIELDS AS SCIENCE AND

COMPUTER EDUCATION.

6.9
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FOR COLLEGE FACULTY_AND STUDENTS --- BEN AT THE LARGEST RESEARCH

UNIVERSITIES --- THE NETWORK CAN PROVIDE CURRENTLY UNAVAILABLE

ACCESS TO INFORMATION AT OTHER INSTITUTIONS --- OR THE OPPORTUNITY

TO COLLABORATE WITH COLLEAGUES HUNDREDS OF MILES AWAY.

FOR THE ,HDUSTRTALWORKfORCE. TELECOMMUNICATIONS CAN PROVIDE

CONTINUING EDUCATION COURSES IN ADVANCED ENGINEERIL. COMPUTER

:CIENCES AND BUSINESS SUBJECTS THAT ARE URGENTLY NE:DED IF OUR

'E6ION AND OUR LOUNTRY AlE TO COMPETE SUC,'ESSFULLY.

AND FOR HEALTH CARE WORKERS. THE NETWORK CAN PROVIDE SHARED

CONTINUING MEDICAL EDUCATION PROGRAMS.

THE MCET NETWORK WILL SEkVE ALL SECTORS -- PRI ARY AND SECO4DARY

SCHOOLS. PUBLIC AND PRIVATE HIGHER EDUCATION. TNDUSTRY AND dEALTH

CARE THROUGHOUT NEW ENGLAND.

THE REGIONAL TELECOMMUNICATIONS NETWORK WE PROPOSE CAN CREATE NEW

ECONOMIES OF SCALE AND ENABLE US TO DERIVE MAXIMUM BENEFIT FROM NEW

ENGLAND'S MOST VALUABLE RESOURCES --- TEACHING EXCELLENCE.

CREATIVITY AND INFOWTION.

700
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THE NETWORK CAN HELP FORGE NEW ALLIANCES BETWEEN ALL LEVELS OF

EDUCATION. INDUSTRY AND GOVERNMENT AIMED AT SHARING RESOURCES AND

INFORMATION. SO THAT WE CAN BETTER MEET THE CHALLENGES THAT FACE US

NOW AND IN YEARS TO COME.

I VIEW THE PROPOSED NETWORK AS AN INVESTMENT IN OUR FUTURE --- AND

AS A MODEL FOR OUR. ENTIR: NATION.

40610
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RESPONSES OF DR. JOSEPH DUFFEY
Chancellor, University of Massachtzetts et Amherst

To the Questions of
SENATOR CLAIBORNE PELL

Senator Pell: Do exemplary educational telecommunications programs currently exist,
and if so how are they currently being transmit ted9

Dr. Duffey: Yes, there are some very effective existing educational
telecommunications programs that transmit via a variety of technologies
in .udIng Instructional Television Fixed Service, microwave, cable
television, telephone la s, satellite and °the^ technologies.
Certamly, the Higher Education Cable Television Council that delivers
college programming in your home state of Rhode Island is an exarraie
of a.. effective system. Likewise, the systems described by the
representatives here from South Carolina and Minnesota aye been
effective in providing courses to rural public schools in their respective
states. And systems like "TAGER" in the Dallas-Fort Worth irea are
effective in providing courses to the high technology Industry.

But by and large, these systems do not have the scope and range that
we are talking about. They usually cover only a small part of a stcte;
they are almost invariably transmitted through technologies that do
not al:ow programs to be targeted to specific auaiences, tc be encrypted,
or to be transmitted over broad geographic areas without iril,rference
from mcuntains or even tall buildings.

Moreover, I know of no existing system that brings together or proposes
to serve the wide range of sectors we propose to have participating In
and served by our telecommunications network. Nor do I know of any
that currently utilizes all of the state-of-the art advanced
telecommunications capabilities of encryption, interactivity and
addressabIlity.

Senator Pell: How much teacher training is required to use telecommunications
effectively' Are teachers Involved in the development of these training
programs`'

Dr. Duffey: Teachers can learn to supplement their own classroom in-traction with
telecommunications -dellye"ed programming In a matter of hours. As
they be,:oine n are experienced, they develop their own Increasingly
effective and imaginative ways of integrating "in class" Instruction with
"telecommunications instruction." They can a. warn to develop thei
own programming, with the help of technical professions, In a few days.

A key element of the proposal offered by the Massachusetts Corporation
for Educational Telecommunications Is the development of regionally
located Technology Resource Centers, where school teachers and college
professors, industry .ipeciakts and technical experts can work
collaboratively to c velop programming that works best for both students
and teachers.

Thrc gh a serif of demonstration projects, we have already Involved
teachers in this development process --- and they haN,2 reLponded
er thusiastwally and creatively.

7 2
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Senator STAFFORD. Thank you very much, Dr. Duffey. This is a
very interesting ,liscussion. I am sure the Committee will appreci-
ate your comments and I certainly have, with the privilege of being
here personally during your testimony.

Senator Kennedy has arrived and so I will conclude my roe., were
by thanking GTE for providing the examples of present telecom-
munications equipment that are here in the hearing room with us.

Senator Kennedy?
The CHAIRMAN [presiding]. Thank you very much. Senator Staf-

ford. I think those of us on the Education Committee, as our good
friend, Claiborne, still refer to Senator Stafford as "Mr. Chairman"
in terms of education as he has been se strongly committed.

Senator S afford, at a field hearing up in Massachusetts, we had
Latty Coor testify, who is the President of the University of Ver-
mont. We extr.-ided your best wishes to him and he made interest-
ing comments .bout his strong belief in what this would mean not
only in the State but in many of the underserved areas, particular-
ly as it would apply not only to Vermont but in th° northern areas,
New Hampshire and Maine.

I am sorry that I was necessarily absent from the earlier part of
the hearing. We are familiar with this subject matter, since our
Committee as a whole has been addressing some form of it for a
while now. This will b, he third time that we have had an oppor-
tunity to look at it, granted, each time from a somewhat different
dimension. I think that this is important since it is innovative and
I am sure that our colleagues in the Senate are going to be
ested in the kinds of reactions that we are get g here this after-
noon and that we have been able to get previously before the Com-
mittee.

I will make my other comments later in the hearing. I have a
statement th_t, I will-

Senator STAFFORD. Dr. Duffey did offer a list of schools and other
activities interested in this program and I think that should be
male part of the record.

The CHAIRMAN. Fine. It will be made a part of the record.
Mr. Cauthen, I hear you have been very eloquently presented al-

ready. I doubt if any of us could duplicate Strom Thurmond's intro-
duction, but we look forward to hearing from you.

Mr. CAUTHEN. Thank you, Mr. Chairman. Senator Thurmond di.,
indeed give me a very eloquent introduction. I hope I can live up
it.

Following Dr. Duffey, I must say that Dr. Duffey has done a tre-
mendous amount for educational broadcasting in his previous life
as Chairman of the National Endow ment for the Humanities, and I
want to thank him for that. I am glad to see that he is continuing
to do good work on behalf of educational broadcasting in the coun-
try.

Mr. Chairman, I want to thank this Committee and thank you
for thi initiative you are taking to move communications technolo-
gy to the forefront in dealing with some of our country's most per-
piering problems in education and reeducation.

It .teems to me that it is ironic that our country has led the
world in the development of communicat'ons technology and yet
we have hardly used it at all to bolster an education system that is
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proving woefully inadequate to prepare our country to meet the
challenges presented by what is an increasingly complex figure.
This simply has got to change if we are going to rebuild our posi-
tion of world leadership in education and commerce.

Fortunately, some of the solutions are within our grarp. Let me
tell you about the educational communications system that has
been painstakingly developed over a number cf years in my own
State of Sputa Carolina knd I point out that it is one of our coun-
try's least affluent state.

Our system provides instructional televisior to the schools of our
State, including elemental y, secondary, institutions of higher
learning, and technical training facilities, and many other areas.
We have recently started a highly effective service for day-care
centers, which makes the time spent each day by children in these
centers a learning experience rather than just babysitting.

Today, more *Ian 17,000 South Carolina teachers use instruction-
al television in 93 percent of our schools, serving more than a half
million students.

South Carolina teachers are able to select from 193 instructional
television series. This catalog right here contains materials that we
present to South Carolina schools throughout the year. Unfortu-
nately, many of these courses are over fifteen years old, and that is
one of the problems that we face in the use of educational technolo-
gy in our schools.

The continuing educational needs of South Carolina teachers are
being served through a variety of communications methods, includ-
ing broadcast television, closed-circuit television, video teleconfer-
ences, and satellite seminars and workshops.

In higher education, we work closely with private and State-sup-
ported colleges and universities to deliver 90 college credit courses
to more than 4,000 students on both open and closed circuit. Two
master's degree programs are offered in business administration
and en, sneering. In South Carolina, the University of South Caroli-
na otters more master's degree and business administration
through television than they do on the campus, which I think is a
significant indication of what telecommunications can and even
must do. Much of the content uses an interactive format, with an
audio bridge that is computer controlled and allows the student to
communicate with tie instructor in the classroom.

Beyond our work it the public schools, we produce and transmit
a comprehensive schedule of post-graduate courses for profession-
als. These events are typically presented in video conference
format, with two-way audio links to classrooms across the State.
Content includes law, medicine, dentistry, pharmacy, law enforce-
ment, correctional institution training, and many other fields
where instructional telecommunications techniques is the only way
we can offer statewide educational opportunities, and they provide
each access for students and it is very, very cost effective.

We do our voter education program for our voter registrars each
election year and that saves the State $1.2 million because we do it
through television.

Teleconferences are used extensively throughout State govern-
ment in South Carolir- for training and management communica-
tions These teleconferences allow State government officials and
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State workers to be kept up to date on the needs of State govern-
ment z.nd they save the State millions of dollars each year over tra-
ditional means of doing this job.

South Caroline's approach to distance learning employs a variety
of available communications technologies. Over the years, we have
developed a system that includes eleven open circuit broadcast
channels, a statewide four-channel closed circuit television network
that serves wore than 500 sites statewide, and we have a seven-sta-
tion statewide edi-cational radio system. We operate multiple satel-
lite downlinks aid uplinks on C and Ku bands. A statewide multi-
channel microwave system allows us to interconnect cities through-
out South Carolina for two-way television conferences and classes.
The major teaching hospitals in our State regularly share informa-
tion in five-way live video formats. They do ground rounds, they
discuss very difficult cases and do diagnosis through television, and
this is distributed to hospitals throughout our State on a one-way
video, two-way audio format. So 11,000 health professionals receive
training in South Carolina each month through the system.

These are just samples of some of the initiatives that we are
taking for the use of telecommunications in South Carolina. We
have a very interesting and I think impertant new in'tiative that
we call the Palmetto Scholars Project. It is to provide master tK 'h-
ers for college-level courses for advanced placement of ;Ugh school
students in math, science and foreign languages and other- essential
areas. It is designed to challenge our brightest aad our best stu-
dents, no matter where they are located, in the largest cities or in
the most remote rural classrooms.

A central part of the project includes the identification of stu-
dents who have an aptitude and interest i teaching. High-
acievers will be offered college scholarships as an incentive to
teach in the areas of our State where they are most needed.

We believe a positive emphasis in teacher education as a quality
profession will encourage South Carolina's best and brightest to
become teachers, and we think that is an important part of the
future of our State.

All of this is being acHevedand I would like to point this out
and underline thisfor less than one percent of our State's edu "a-
tional budget, all of what I am talking about, the eleven television
stations aTid multi-channel closed circuit network, the satellite
interconne;tion, the radio network, the teleconferencing, all for
less than °tic percent of our State's education budget.

If South Carolina, as I pointed out, one of our country's least af-
fluent States can develop a system of this enormous capacity and
sophistication, then there is no reason that such systems cannot be
developed throughout the country, pa. cicularly if the kind of Fed-
eral assistance you are proposing is made available.

In fact, 26 States have networks in various stages of develop-
ment. For example, Kentucky is developing a statewide satellite
distribution system; Oregon, a statewide ITFS system, and many
other cooperative efforts are under way now.

In short, South Carolina and a number of other States represent
ideal laboratories for the testing of virtually any telecommunic,
tions technology in support of education The progress to date, how-
ever, has been far too slow and the resources far too limited, and

7 5
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that is the reason I am so terribly excited about what you are
doing today.

This needs to be supported as a national initiative if we are to
remain competitive and regain our leadership. in commerce and
technology, and I think all of you know how far this country is now
lagging behind and I think it is a national disgrace that we are not
taking full advantage of the technologies that are available to us.

I thank you so very much for you are doing to bring this to the
attention of the country. The communications technology is al-
ready there. Additional satellite transmission time can be bought
at reasonable prices and the Nation's public broadcasting system
provides the framework and the foundation from which such serv-
ices can be developed.

What we are most in need of at this time is funding to develop
quality formal teaching materials in sufficient quantity to meet the
rapidly increasing needs of education. I held up that book, and
more than half of those courses should have been retired many
years ago.

South Carolina would be glad to share our experience and our
resources with tl- i Committee and any other group that wants to
move forward with the use of telecommunications to serve our
country's needs, and there is an infrastructure of four regional net-
works that cover this country that are also working in this area
and I am sure would be happy to cooperate with the initiative that
you have undertaken, Senator, I thank you very much for this op-
portunity to share our experience with yc-a.

I would be glad to respond to any questions that you might '.nave.
Thank you.

The CHAIRMAN Before the questions, 1 think we will finish out
the panel.

Mr. Kitchen, Vice President of Tele-Systems, from Minneapolis.
Mr. KITCHEN. Thank you very much, Mr. Chairman. I appreciate

this opportunity to speak.
America's rural communities are facing increased challenges to

provide equitable services and economic stability. Geographic dis-
tances, isolation, shrinking population bases, and even inadequate
telecommunications infrastructLres and relates services are all ob-
stacles that -ural communities must overcome to atLin economic
and educational parity with urban areas. As a result, rural commu-
nities are placing more significance on cooperation.

Today, a unique cooperative concept is emerging between two im-
portant world resources, the public school systems and local tele-
communications providers (telephone companies, utility companies,
cable television companies). Rural school districts and post-second-
ary institutions can cooperate with other regional educational enti-
ties to sha , limited financial aid educational resor rtes. State cur-
riculum mandates, lower funding levels, and limited staff make it
difficult for rural schools and many urban schools to provide equi-
table and comprehensive educational opportunities to the areas
they serve.

Thus, a potentially inadequate telecommunications infrastruc-
ture, combined with the lack of educational opportunities and re-
sources, emphasizes the need for rural educators and local telecom-
munications providers to work together. Such cooperation means
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sharing telecommunications networks to provide educators with an
alternative delivery system for two-way interactive television or
ITV to interconnection multiple school locations. ITV systems sr!
designed so that a teacher may teach from any school by transmit-
ting at least one channel of audio and video to other classrooms in
any number of other school sites or communities.

Each classroom or school site is also capable of receiving all of
the other classroom's video and audio signals simultaneously.
These ITV systems offer an educationally effective method of deliv-
ering distance education to clusters of cooperating schools. with
ITV, a teacher in one district can now teach a course in which stu-
dents may be located in three or more remote locations. Using tele-
vision cameras and monitors and a microphone system in each
classroom, the teacher can see and hear all of the students. All of
the students aie then able to see each other and all of the students
will see and hear the teacher.

By forming e unique and mutually advantageous business-educa-
tion partnership, both parties share the costs and the use of the
system. To understand how such partnerships work, it is helpful to
examine one recently developed fiber optic project in Minnesota. It
is listed up there in the orange.

The first fiber optic telecommunications partnership was formed
between a rural telephone cooperative, which has approximately
400 customers, and a consortium of seven Minnesota school dis-
tricts. The Upsala Telephone Cooperative from Upsala, Minnesota,
and the Mid-State Educational Telecommunications Cooperative
[MSETJ joined forces to interconnection these school districts via a
78-mile fiber optics network to provide an ITV system for educa-
tional use and an upgraded telephone system for the Upsala coop-
erative's use. The MSET system is currently delivering 16 high
school classes, preschool and parenting classes, community educa-
tion programming, and college classes in their first full year of op-
eration.

Indicative of the growing involvement ai d interest in telecom-
munications networks similar to the previous example is that over
40 percent cf Minnesota's 433 school districts and a majority of its
post-secondary institutions are currently exploring the develop-
ment and implementation of two-way interactive television net-
works. By the fall of 1987, an estimated 90 schools in Minnesota
will be delivering educational programming through these two-way
interactive networks. I personally ha re worked with or know of
projects and interest in 35 States list( d on the chart that is now
being put up.

Minnesota, Michigan, Connecticut and New York are the States
that I am aware of that are doing the most with twrway interac-
tive television.

From 1983 to 1986, the Minnesota State Department of Educa-
tion conducted extensive research on the eleven technology demon-
stration sites that implemented ITV The results and findings of
this evaluation confirm the effectiveness and the importance of
telecommunications in education. The following summarizes the
Minnesota findings:

ITV allows schools to offer a wider range of elective courses and
permits students greater access to subject matter.

7 7
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ITV requires cooperation among schools. While difficult, this has
led to improved programming which individual schools acting
alone would have found difficult or impossible to provide.

Teachers require training, preparation and support to deal suc-
cessfully with teaching on ITV. When these factors are present,
teachers can adapt to and enjoy teaching on ITV. Seventy-five per-
cent of the teachers who taught on ITV in Minnesota would choose
to do so again.

Students enjoy learning on ITV and are motivated by it.
No systematic, statistically significant difference in achievement

was found between students taking courses traditionally and ther;e
in ITV sections. The medium does not appear to influence achieve-
ment.

ITV seems to be particularly appropriate-
The CHAIRMAN. Do you want to submit those reports?
Mr. KITCHEN. Yes, we did. As a matter of fact, I submitted the

entire fine' ags on the research that Minnesota did.
ITV seems to be particularly appropriate for language and math

instruction, for which it is heavily used.
ITV is relative ,' expensive as a delivery system. However, costs

are being reduces due to business/education partnership, coopera-
tive purchasing and planning, and changes in the technology itself.

Some final observations about technology in education: The im-
plementation of technology in schools is inevitable. Society relies
on technology, and parents, students, educators and employers
demand that students be exposed to and become competent in its
use.

Technology clearly has a place in schools. Educational uses of
technology are '--, their infancy The importance of telecommunica-
tions technolog, part of each community's infrastructure and as
an economic dev, )pment pool is only now beginning to be under-
stood.

It is important that the Federal Governmer 4- provide leadership
and incentives to schools throughout the country in the area of
telecommunications for the delivery of educational programming
and economic development. This bill will act as a catalyst and
mechanism for the practical, costeffective, and comprehensive de-
velopment and implementation of two of America's most important
resources, education and telecommunications.

Thank you, Mr. Chairman.
[The prepared statement of Mr. Kitchen and responses to ques-

tions submitted by Senator Pell follow:)
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EDUCATION AND TELECOMMUNICATIONS: PARTNERS 'N PROGRESS

America's ru-al communities are facing increased challenges to
provide equitable services and economic stability. Geographic
distances, isolation, shrinking population bases, and even inadequate
telecommunications infrastructures and related services are all
obstacles that rural communities must overcome to attain economic and
educational parity with urban areas. As a result, rural communities
are placing more significance on cooperation.

Cooperatives, of course, grew out of rural America. but now
cooperative ventures may help rural areas compete with urban
communities in the arenas of economic and educational development.
Moreover, the cooperative philosophy can help achieve progress without
compromising the special identity of rural America.

Today, a unique cooperative concept is emerging )etween two
important rural resources - public school systems and local tr_ie-
communications providers (telephone companies, utility ...:Jmpanies,
cable television companies). Rural school districts and post-
secondary institutions can cooperate with other regional educational
entities to share limited financial and educational resources. St _e
curriculum mandates, lower funding levels, and limited staff make it
difficult fo- rural schools and many urban schools, to provide
equitable ane comprehensive educational opportunities to the areas
they serve.

At the same time, the evolution of America's economy from
manufacturing to information and services presents anothkr obstacle to
rural economic development. Businesses in the information sector are
expected to create mr t of the new jobs in thz :.cure, and all
businesses are becom,og more dependent on telecommunications
technologies for communications and information distribution.
However, many existing rural telecommunications infrastructures may
lack the capability to transmit cost-effective, high speed and high
volume audio and video information. -

Thus, a potentially inadequate telecommunications infrastructure,
combined with the lack of educational opportunities and resources,
emphasizes th? need for rural educators and local telecommunications
providers to work together. Such cooperation means sharing tele-
communications networks to provide educators with an alternative
delivery system for two-way interactive television (ITV) to
interconnect multiple school locations. ITV systems are designed so
that a teacher may teach from any school by transmitting at least one
channel of audio and video to other classrooms in any number of other
schools or communities. Each classroom or school site is also capable
of receiving all of the other classroom's video and audio signals
simultaneously. These ITV systems offer an educationally effective
method of delivering distance education to clusters of cooperative
schools. A teacher in ore district can now teach a class in which
students may be located in three or more different communities. Using
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television cameras and monitors and a microphone system in each
classroom, the teacher can see and hear all of the students, the
students are able to seen and hear the teacher, and all of the
students can see and hear each other. In addition, this cooperation
can provide rural telecommunications providers with an opportunity to
upgrade their infrastructure and become an important force in local
economic development.

By forming a unique, mutually advantageous, business-education
partnership or cooperative, both parties share the co F' and the use of
the system. To understand hot./ such partnerships work, it is helpful
to examine one recently developed fiber optic project in Minnesota.

The first fiber optic telecommunications partnership was formed
between a rural telephone cooperative and a consortium of seven
Minnesota school districts. The Upsala Telephone Cooperative from
Upsala, Minnesota and the Mid-State Educationa, Telecommunications
Cooperative (MSET) joined forces to interconnect these school
listricts via a 78-mile fiber optics network to provide an ITV system
for educational use and an upgraded telephone system for the Jsala

cooperative' vse. The MSET system is currently delivering J high
school classes, pre-school and parenting classes, community education
programming, and college classes in their first full year of
operation.

Indicative of the growing involvement and interest in tele-
communications networks similar to the previous example is that 40
percent of Minnesota's 433 school districts and a majority of its
post-secondary institutions are currently exploring the developmert
and implementation of two-way interactive televisio. networks. By the
fall of 1987, an estimated 90 schools in Minnesota will be ,.livering
educational programming through these two-way interactive networks. I

personally have worked with, or know of, projects and interest in the
35 states listed on the chart:

Arizona New Jrcsey
Arkansas New York
California North Carolina
Colorado North Dakota
Connecticut Ohio
Florida Oklahoma
Illinois Oregon
Indiana Pennsylvania
Iowa Rhode Island
Louisiana South Carolina
Maine South Dakota
Massachusetts Texas
Michigan Utah
Minnesota Virginia
Moncan" Washington
New Mexico West Virginia
Nevada Wisconsin
Alaska

81_



79

From 1983 to 1986, the Minnesota State Department of Education
conducted extensive research on the eleven Technology Demonstration
Sites that implemented two -way interactive television. The results
and findings of this evaluation confirm the effectiveness and
importance of telecommunications in education. The following
summarizes the Minnesota findings:

1. ITV allows schools to offer a wider range of elective courses and
permits students greater access to subject matter.

2. ITV requires cooperation among schools. While difficult, this
has led to improved programming which individual sch,ils, acting
alone, would have found difficult or impossible to provide.

3. Teachers require training, preparation and support to deal
successfully with teaching on ITV. When these factors are
present teachers can adapt to and enjoy teaching on ITV.
Seventy-five percent of the teachers who taught on ITV would
choose to do so again.

4. Students enjoy learning on ITV and are motivated by it.

5. No systematic, statistically significant difference in
achievement was found between students taking courses
traditionally and those in ITV sections. The medium does not
appear to influence achievement.

6. ITV seems to be particularly appropriate for language and math
instruction, for which it is heavily used.

7. ITV is relatively expensive as a delivery system. However, costs
are being reduced due to businesVeducation partnership,
cooperative purchasing and planning, and changes in the
technology itself.

OBSERVATIONS ABOUT TECHNOLOGY IN EDUCATION

1. The implementation of technology in schools is inevitable.
Society relies on technology, and parents, students, educators
and employers demand that students be exposed to and competent
in its use.

2. Technology clearly has a place in schools.

3. Educational uses of technology are in their infancy.

4. The importance of telecommunications technology as part of czch
community's infrastructure and as an econoi.ic development tool is
only now beginning to be understood.

2
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It is important that the federal government provide leadership
and incentives to schools th:oughout the country in the area of
telecommun.cations for the delivery of Sucational programming and
economic development. This bill will .ct as a catalyst and mechanism
, r the practical, cost-effective, and comprehensive development and
implementation of two of kme-ica's most important resources:
education and telL.:ommun cations.

^hank you Mr. Chairmen

R 3
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SENATOR PELL'S QUESTIONS FOR WILL KITCHEN

1. Do xemplary educational telecommunications programs
currently exist, and. if so, how are they being transmitted'

2. How much teacher training is required to use
telecommunications effectively? Are teacher,: involved in
the development of these training programs?

March 30, 1987

Responses from Will Kitchen to questions from Senator Tell:

1. Yes, there are a number of exemplary telecommunications
projects currently operational. Tt^re are systems that
effectively use microwave, coaxial , le, fiber optics,
satellite and comb4o-Aions of these technologies. I have
enclosed brief overxiews of several such projects.

A. MSEf Fiber optics
B. ECMFCC Coaxial Cable Microwave
C. Sibley County - Coaxial Cable

2. In the recent eval, on performed by the Minnesota Depart-
ment of Education u, 5 Technology Demonstration Sites,
appropriate sti-..f training as one of the most important
aspects of a successful project. Minnesota, Michigan,
Connecticut, and Montana curren.ly offer training sessions
which last from 3 5 days depending on the number of
teachers involved Teachers have _n actively involved in
the design and implementation of ae.,e traning sessions, and
are encouraged, and in most cases required, to participate in
training prior to actually teaching via two-way intelactive
television. Hands - on, guided practice with experienced
teachers has proved to be very effective.
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INTRODUCTION

Interactive Television for instruction.> What is it7 How does it work.> Whit
kinds of impacts have been achieved by school districts iny,sting In this new
technology'? Many school districts in Minnesota are constderi g the
implementation of interactive television, yet little published evaluation
documentation is available.

This short report is a compilation of findings from Minnesota's Technology
Demonstration Sit These sites were funded as part of a major initiative in
technology enacted in 1983 by the Minnesota Legislature. The Technolog%
Demonstration program was desigre.! to promote greater and more effective use of
technology in Minnesota school districts.

Findings are drawn from an evalnat,nn of the program which wm, required In
statute. Conducted over a three-year period, the evaluation was designed to
account for the expendtture of state funds, 2) assess and describe the Impact of

the program, and 3) provide information to assist policymakprs and other
educators in planning, funding and implementing programs of technology use. 1

number of evaluation reports have been produced. This is one of several short
documents which describe the applications and detail the evaluation findings of 1

partiITV)cular use of technology in education, in this case Interactive Television(,
The Technology Demonstration Sites which used Irl/ to provide stmultanrouc
instruction to students in two or more school F. or school districts are descrthrd
in the table on page three.

How does it work'?

Interactive Tel 'ioa can employ a number of technologies cable, hroadcisr
options of var , kinds, fiber optics, etc. Moreover, syStems can and do use
these options in combination. Regardless of the technology used, each system
basically allows a teacher in one location, with or without students present, to
be simultaneous'y seen and heard by students in one or more remote locations.
Students in each site can simi early respo to the teacher and to one another.
The allowable distance between sites is dep.ident on the type of technology. The
classroom in which the teacher is located is known as the live or host site;
students are in receiving or remote sites. class, are typically limited to iq
students or fewer in up to three districts.

While projects differ, both in the technology used and in the set-up of th,
interactive classrooms, each uses a teaching station wtth ar ove-head camera
which the reacher uses to display visual material, ane has cameras moulted around
tie classroom, allowing students in remote its to see the teacher, the
hoe/teaching site class (if any) and the blackboard. Each also has two or more
monitors cu. which the teacher is able to see the students in the remotr
sites. Most protects have a switchboard at the teaching station which allows the
teacher to tune in on .e remote site,: others have automatic switching.

Each of the remote s,.te c'assrooms in a project or system is stmila,ly equip d,

so that instruction can be proviued fro any of the interactive classrooms.
Students in remote locations sre the teache,- and tliPti classmates on two or mute
monitors in the front of the classroom. The teacher i ship to sr his /her
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remote site students throhgh a camera which is focused on them and which toev are

able to move on request. Microphones In each loratIon allow voice communication.
Typically, the remote sites do not have an adult physically present for

eupervigion, nor do they require camera operators although some have chosen to

0 90.

Materials (tests, student work, etc.) r e either transmitted using facstivi ip

machines (a photocopying machine that transmits over telephone lines) or through
the mail.

The technology used in these projects seems to he more n function of community
resources, long range plans and the availability of outside support, than of the
merits or disadvantages of a particular technology. For example, if A local or

regional cable company is willing to cooperate and share equipment and rranarrry,
the system will likely employ cable. Fach ,' the options has both ndvanta;ns and
di...dvantages, and the range of options cha.,grs/expands ns new technnlogirs
become available. Rapid obsolescence is a problen in all new technologies. The
list below provides an indicati n of just a few of the advantages and
disadvantages of each.

CABLE: ADVANTAGES

Not significantly affected by weather
Can involve significant cost-savings

through parterships with industry
Available in many communities

Locally franchised and regulated
Multi-channel capacity
Visual and date transmission

BROADCAST: ADVANTAGES

Can provide service to all within a
service area

Can serve areas not served by cable
Can utilize broadcrmt frequencies

specifically designated for education
Several broadcas. options

FIBER OPTICS: ADVANTAGES

Multiple channel capacity

Unaffected by weather
Less subject to noise and
interference than copper cahle

Being used by an increasing
num er of utilities; ray allow
school-industry partnerships

DISADVANTAGES

Ilna-ailable in rural arras

Subject to disruption of service
by excavation

involves negotiation with industry
Negotiation can he time consuming

DISADVANTAGES

affected by terrain and weather
Requires towers; expensive
FCC regulated and licensed
Cen involve cost-savings and allow

expanded serve through partner-

ships with public broadcast

DISADVANTAGES

Very expensive
Few manufacturers: not easily
evailaMe
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:1NDINGS

The following narrative provides an abbreviated overview of esalnitian findings
The reader is encouraged to review the TECHNOLOGT DEMONSTRATION PROGRAM FINAL
EVALUATION REPORT - 1985-1987, Its separately bound appendices containing
numerical data, and the reports avaiiable for each individual TDS project.

I. Effects on School Districts

ITV affects school dtstric'a in at least three wnys one, it requires that they
cooperate with others, allowing the sharing of expertise and resources; too, it

permits school districts Lo offer an enlarged curriculum /program to students:
and three, it y ezpanned community and adult education. Waite construction
and implementation ,.osts are sigh and, as will he 'oted, systems require careful
planning and and implementation, ITV has permitted the continued survival of
smaller school districts whose limited programs might have forced them to pair or
consolidate programs.

It must be em iasized that whila the overall net effect on school districts
involved in the ITV projects is positive, there are certain costs involved.
Actual expenditures for system construction and installation are quite high,
although financial help has been availahle through such mechanisms as
Interdistrict Cooperative Aid/Levy, state and federal grants, and the significant
cost-sharing which has resulted from cooperation with franchised cable companies
and regional utilities.

Thrre are other non-monetary costs. voi these cooperative efforts to work,
school districts must relinquish a degree of local autonomy; such things as
school calendars, daily schedules, course and grading requirements, registration
processes and prerequisite backgrodnd must t, agreed to by all districts
participating in ITV classes. Systems must he carefully planned, and very
careful attention given to the involvement and preparation of tea hers.
Administrative and student support staff must he involved and most projects have
found it important to involve adult and community education staff as well

All aspect. of ITV projects require time, careful planning and significant
adjuPtments in both procedure and attitude.

II. Effects on Teachers

Participating teachers are generally favoradle toward the use of this
technology. While only haif those now teaching on TDs-funded interactive systems
felt their decision to teach was entirely voluntari, 75% would choose to teach
again on a system.

Teachers belie,e advantages of these systems includ, enlarging programs and
course options for students, providing chat' nge and growth opportunities fn.
teachers, providing motivation and opportunities t,, build self-disciplind imong
students, and the smaller class sizes which seem to be typical (usually 18
Students or fewer).

Teachers believe that participating students like their televised classes, learn
about as much as in traditional clas, ?s, spend about as much time on task as in
traditional classes, and ' they are frequently more motivate, and responsible
in interactive situations.
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However, many teachers also feel that cheating is more frequent in the
unsupervised remote site interactive classes. Nearly half the teachers also
believe that there are more discipline problems in ITV classes.

Other disadvantages include: lack of personal contact with students leading
absence of cintrol, movement and space restrictions, technical problems, delays
in material transfer, problems with the logistics of make-no work, and
conflicting school schedules (e.g., announcement interruptions, daily or weekly
schedule differences).

Seventy percent of those now teaching in TDS interactive projects believe the,
systems have required them to change their style or method of teaching, describ
as simultaneously a problem ar an oppo-tunity. ;letter advance preparation, mo
preparation time, -are or different visual materials, and more work to keep all
students involved and attentive are clearly required of teachers. Mireover, it
is the observation of the evaluators that these systems 'end to magnify both good
and bad teaching, and do require a degree of "presence" on camera.

Teachers find that interactive sytems require practice, and time and ,upport
allow them to become familiar with and comfortable on the system. Inservice
with estensive hands-on work with equipment, feedhack from peers, and follow-up
support, is mandatory. Teachers also he ieve that ITV requires them to use a
variety of interaction and teaching techniques, many of which need to he
"practiced."

III. Effects on Students

Attitude. Students, too, have generally favorable attitunes to ITV classes after
a short initial adjustment. A majority enrolled in these classes have done so
because the, thought it would he an "interesting way to learn." Just 307 said
they took tae TV class because it was the only woy they could get the
credits/courses they rueded.

Students indicate they generally are comfortable, can see and hear the teacher
and each oLher, and talk to the Leacher as often as they wanted. Host believe
that instruction is appropriately personalized, and that te,chers do not y

differential attention to the live and remote sites.

Most indicate hey enjoy opportunities to interact with and get to know students
from other districts.

Students are somewhat mixed in their opinions about cheating and classroom
discipline. Asked .f discipline and cheating are greater problems in the ITV
classes, 50% say no, but the others either don't know or feel thcy are.

Roughly halt the students dropping out of ITV courses either didn't like the
teeher or felt the course was too ha.d. Howtser, 55% indicated that television
had scme or a lot of influence on their decision to drop. It would app(dr from
comments that those experiencing academic difficulty find that ITV classes
exacerb to those difficulties. It is often hard Lo keep up with content or have
questi.ds answered, students report. 4 slight majority those dropping
indicate they would take another class on TV.
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Achievement. Data support teachers' assertions that achievement to traditional
and ITV cla-vws is equivalent. A comparison of grades received in English
(required) clu.ses with thoe received in foreign language ITV classe indicates
that grade distributions ale similar. Fifty percent received t same grade Jr.

English and the foreign language; and another 40% received one ade higher or
lower.

Additionally, both final class grades and unit test grades for ITV and
traditional classes taught by the same teacher were compared. The overall mean
final grades for ITV classes was 2.99. The mean final grade for traditional
classes was 3.0. Unit test data are similar; the mean unit test grade In ITV
chases was 2.73 and 2.74 In traditional classes. These data strongly suggest
the medium does not significantly affect academic achievement.

Classroom climate and interaction. The evaluation team spent considerable time
observing and chartirg interaction patterns in ITV classes and subsequently
observing the same teacher in a traditional setting. The purpose was to discover
whether ITV and traditional classes are different from or similar to one another
to test the operating hypothesis that ITV and traditional classes are "the same."

Items n'served and tabulated were: questions asked by teachers and students:
questions answered by teachers, students and the group, comments, ,bit-chat or
extraneous conversation, discipline or control statements, directions given,
demonstrations and presentations by teachers and students. Also analyzed we-
differences in these Items between live/host and remote sites. A total of 36 IT,'
and 36 traditional classes - taught by the same teachers were observed.

A great deal of interaction between students and teachers is taking plare in
these classe... The mean number of observed interactions in ITV classes was 261
and 270 in traditional Llasses.

These ere clearly on-task teachers and classrooms. Using the average of 261
interaction units per ITV class, this amounts to a different Interaction every
ten seconds for a fifty minute period. It s',ould he emphasized, however. that
because of he high representation of foreign language classes, many of the
interactions were at a low level on Bloom's taxonoay, ..hich is uppprlate.

Teachers did not lecture in these classes. Roughly two percent of the
interaction its were presentations, which rarely lasted more than five minutes.
Information tended to he delivered more by comments, 17 to 18% of the interaction
units.

Despite what teacners and students say about control or discipline, the control
of student henavior through oerbal interaction by the teachers was loss than one
percent

Only one signilican, deference was found between the ITV and traditional
classes. The reason for this lies In the wide variability amo-g individual
teachers and the number of tota interactions tabulated. The range for
instance, of total interactions was c low of 79 to a high of 655. Some

teachers tend to be very Interactive, Inv 'ving studerlts a great deal, o,hers do
not. The medium of instruction, however (ITV Of ,raditional classroom) anpears
to have little nr no impact on levels of interaction.

91
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The evaluators conclude that a higher degree of interaction correlates with i
higher egree of student Involvement in classes. Morr -over, the evaluators
-onclude that television seems to magnify a number of things, incluning "dead"
time, personal and teaching styles, and the effectiveness of a good teacher and
the weakness of a poor one. It is fair to conclude, as well, that those who are
highly interactive and involving in traditional classroom settings will he
successful on television.

It,. Costs

Weile, as the foregoing makes clear, interactive television is generally
eft.'ctivt and well received, and permits the expansion and improvement of
programs, it must also he recognized that systems construction is expensive.

Planning and Construction costs (all equipment and first year costs) for TDc
interactive television projects ranse from a low of $131,400 to a high of
$1,082,805. The average cost for construction is $592,199; the median is
$50,253.

Operating costs (excluding instructional costs) are more reasonable, assuming
that large amounts of additi- .1 equipment are not required. Annual_zed
operating costs range from a 1 II of $36,500 to a high of $117,617. Differences
are, in large measure, a funcion of differences in repair and maintenance costs.

The average annual operating cost is $56,435; the median is $40,974.

This evaluation did not address issues of cost-effectiveness, given the
difficulties associated with fair comparions of costs incurred in ITV programs
and costs incurred in traditional forms of schooling. Clearly the significant
costs of UV systems must he weighed against the program and curricular
advantages which occ.,r, and the quite fundamental benefits accruing frcan students
access to programs.
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CONCLUSIONS

Interactive Television (ITV' I esents a significant departure from the
traditional methods of instructional delivery. As a new delivery system, there is
much about ITV which is still unknown, and final conclusions about its
instructional and cost-benefit cannot yet be drawn. However, Experimentation and

evaluation in ten TDS sites allows the following preliminary conclusions:

Interactive television allows school iistricts to offer a wider range of etective
courses, and permits students access to subject matter which would otherwise have
been difficult to access or unavailable.

ITV systems are being used extensively for community education, with college
credit, professional development and general interest courses. 3usiness and
professional groups are heginnIng to express interest in also using systems.
This would present possible opportunities for generating revenue.

Interactive television programs require that school districts cooperate with one
another. This cooperation, while often difficult, has led to resource sharing
and improved programm' ig which individual districts, acting alone, would have
found difficult or Imp ssible to implement.

Teachers require training, preparation and support to deal successfully with
teaching on ITV systems. All evidence suggests that when these factors are
present, teachers can successfully adapt to and teach on ITV.

Students eojoy learning on TV and achieve at a similar level as in traditional
classes 'here is no evidence of statistically significant differences in
achievement ;ad/or in the rate of learning.

Students exper.encing academic difficulty, while not citing televIston as the
primary reason for droppine ITV courses, d. indicate that ITV classes make it
harder for them to understand content and keep up.

Teacher vary widely in their interaction and approach in ITV classes, as they do
in their traditional classes. However, there are no statistically signtftcant
differences in the amouit or the type of interaction in classes taught via
television and those taught by 14-c same tes_her in more conventional sett, gs.
The medium does not appear to signtficantly alter interaction patterns. Any

differences in levels of classroom 4nteraction reflect iodivi,lual differ TP9
among teachers.

ITV classes are typically on task a high nercentage of the time, and there is
little evidence that discipline is a major problem.

TTV seems to be particularly appropriate for language instruction, and is
heavily used for this purpose. There may he othcc courses for which It is not
appropriate, but thus far, th. ran,:e of courses oftered has been quite limited.

Interactive television technology corks quite well, and few major interrnptions
are experienced. However, both students and teachers must be prepared for those
inevitable occasions when weather or other sttuations disrult broadcast and
classes. In additton, most projects continue to experience problems with aodio
quality.
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For the technology to work, teachers and other personnel must he trained,
supported and encouraged. Without the Active support and participation of staff,
these systems do not work.

Teac:iers need to use a greater range of teaching style and material. To do so, it

least initially requires additional preparation time.

ITV programs are an expeesive alternative delivery system. While meciminisms
exist for cost sharing, school districts should recognize that costs will he
significant.

"ERVATIONS

The range of available evidence leads the TPS program evaluators t, conclude that
ITV represents e workahle alternative methoi of Instructional delivery. Thee
systems allow school districts to work cooperatively ,e provide a wider range of
courses and programs to students. They may ultimately allow small school
districts greater parity with larger districts. The program; have potential to
provide even greater improvements in services to elementary/secondary and adult
and community education.

However, several points snould he noted. To date, the ITV projects supported
through the Technology Demonstration Program have cost nearly $6 million in both
public and private monies. 4dditionally, a large number of districts, not part
of TJ)S, have implemented ITV systems. The total capital investm,er in

interactive television has been significant.

There are, moreover. other issues. While participating teachers and stodents
have successfully adapted to ITV, there are those teachers who remain unconvinced
of the value of the technology, and those students for em such remote delivery
of instruction is ineffective. Is is true in any lit ,rive system, tills does
not work for all people in all situations.

ITV, like most of the technology scrutinized in this program, is in its infanci -
there is much about it we do not yet know. It is, for example, not yet clear
whether ITV represents a viable long-term and/or cost-effective alternative to
school district pairing or consolidation.

While this optimism is tempered by a professional lodgment that ifli is not for
everyone, the evaluators strongly believe ETV is deserving of wider
implementation and continued study. It 19 hoped the following observations la
caveats will be considered

1. Interactive television, like all technology, is n tool. la're all tools .ten
skillfully used, ITV can he effective. in the hands of those unprepared fir its
use, it will riot work. The preparation, involvement and support of teachers is
critical to the success of interactive television.

2. Systems must he implemented only after careful planning, careful ittention
to the mutual r_ed.s if all participants, in._eraction with experienced users, and
with patience.



92

3. If a district does not have a real program need, and the willingness to
expend resources, time Add effort in careful planning, it should look to other
means for solving problem;.

4. Cooperation with cahle companies and/or other carriers is extremely 1,por,eni
in terms of cost reducetion and ease of implementation. Such cooperation is
strongly encouraged.

5. Such new technologies as fiber optics have great potential for improving
signal quality, and providing a greater range of technological options. There
may be advantages in a) delaying implementation and h) entering negotiation with
utilities to share fiber optic systems.

6. Thus far, systems have not, in the evaluators' judgment, been used to their
full potential. Course offerings have been somewhat limited, and there is much
that is not yet known About the instructional or systemic limitations or
possibilities. Experimentation with age And grade levels, as well As course
content is encouraged.

7. M._ ,,articular technology has a tendency to mignify differences among
individual teachers ana students. Thus far, all evidence inoicates ITV is most
effective when courses are taught by highly interactive, engaging teachers, and
when students are respon5ible and motivated. Evaluation procedures suggest that
it is possible to predict whicn students and which teachers will he most likely
to meet with success in use of the medium. Tt will clearly not work to its
fullest potential by attempting to serve or involve everyone.
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The CHAIRMAN. Thank you v,ary much. I think it is very reassur-
ing to find out what is happening in so many different parts of the
country.

Lei, me ask all the panelists generally what the impact has been
on the teachers and students in areas where you have had the most
experience, and what has been the degree of acceptability, whether
kids feel that they can use the technology and do not feel remote
from participating in discussions and that sort of typical student
activity? What can you tell us -4bout their reaction? We are going
to hear from a couple of students shortly and from some teachers,
but I would be interested in what your own experience has been.

Mr. CAC' HEN. Senator, they have been almost universally posi-
tive in our situation at least. After all, we are dealing with the
third generation of children who have gotten accustomed to getting
most of their information from television. The education system is
just beginning to catch up with the students in their ability to deal
with information delivered through television.

Interactive television obviously offers come very unique opportu-
nities and our higher education courses, '1 90 of them, are interac-
tive which allows the teacher and student to communicate, a very
positive process.

The thoughtful production of instructional television materials
that are carefully tested out before they are put in the classroom
insures that most of the questions that might come up are essen-
tially answered in the process. But one of the most important
things, at least in our situation, is we stress that we put two teach-
ers in the classroom instead of one, we always have a teacher in
there to interact with the students when it is not a live, interactive
program.

I find no problem at all in using television instruction and I
think both teachers and students are enthu,,iastic in South Caroli-
na.

Mr. KITCHEN. Senator Kennedy, let me just read a little bit from
the research summaries that Minnesota just came out with as of
February 1st of this year.

Effects on students, their attitude: Mist of the stud' nts have a
general impression of learning on two-way interactive television
after a short initial adjustment of less than a week, and most of
them found it was an interesting way to learn, and they also liked
the fact that they could meet with and get to know students in
other districts that they may not have had an opportunity to know
before.

All of the students indicate t'aey are generally comfortable, as
was mentioned, this was the Sesame Street generation that we are
dealing with and they are very used to learnirg on television. The
achievement of students .ihich I f:nd most interesting is that the
achievement in tradition and ITV classes is equivalent, according
to the Minnesota findings. and that the classroom teachers are
ayiIg that they have be_ ime better teachers because they have
more preparation and training for the use of the technology and
because of the magical effect of television they prepare or they find
themselveF pi eparing more for that merlium and again become
better in the classroom
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There is a great deal of interaction. All of our systems that we
develop the teacher can see and hear students, students see and
hear the teacher, and there is a great deal of interaction. We feel
that because of the remoteness one step away from the student
that you need that interaction and we encourage in training ses-
sions that type of teaching.

In most of the classes that we found, the teacher did not lecture.
There was discussion, sharing of ideas, students talking and shar-
ing ideas. There was very positive educational experience for
teachers and students.

The CHAIRMAN. Mr. Duffey?
Mr. DUFF;':Y. I certainly agree with both what Mr. Cauthen and

Mr. Kitchen have said, and both Minnesota and South Carolina
have been exemplary in providing the opportunities to train teach-
ers to use the new medium. We are not talking about even 70 or 80
percent of education that will occur in the classroom with the
teacher. We are talking about that very important margin of op-
portunity that simply wouldn't be there otherwise to hear or work
with an outstanding scientist, to have someone who is perhaps
even in an industry offer a class at high schools across the region.
To have teachers trained to use the technology seems to me to be a
formula for genuine learning and for raising the level of all t'
schools in a system that now is most noted, I think by, the difier-
ences in opportunities for our students. Those differences are cer-
tainly not in their level of ability, their curiosity, or their apti-
tudes. The differences are in the opportunities they have.

This network I think, provides that margin of opportunity for all
our schools, and my observation and experience is that it works
very well.

The CHAIRMAN. Okay. We appreciate your testimony here. We
will have some additional questions as we develop legislation and I
hope we can call on you again.

I want to thank you all very much for your presence here.
[Responses to subsequent questions to Mr. Cauthen fclow:]
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S. C. ETV RESPONSES TO SENATE QUESTIONS FOR HENRY CAUTHEN:
PRESIDENT, SOUTH CAROLINA EDUCATIONAL TELEVISION COMMISSION

SENATOR THURMOND

I. Do you find shortage of qualified science, math, and language teachers
in South Carolina? In the South genera/1y?

A November 1986 study predicted shortages in the instructional fields of
educable mentally handicapped, emotionally handicapped, and learning
disabilities. The South Carolina State Board of Education in January, 15 7

designated the f mathematics, science, library science and foreign
languages ac areas of critical teacher shortage for purposes of the Critical
Need Conditional Certification Program.

2. Who decides what your system will distribute to the schools and colleges?

The Office of Instructional Technology, State Department of Education, is
responsible for the development, acquisition, scheduling and utilization of
television and radio resources for grade K-12. S.C. ETV works in cooperation
with colleges, universities, technical education colleges, and business and
industry in the production and delivery of college degree and training
programs. S.C. ETV also produces and deliver training programs for day-care
providers.

3. Who produces the video or computer materials whict ,ou distribute?

The S. C. ETV Network is responsible for producing about 25% of the programs
used by the public schools ant colleges in South Carolina. Other materials
are obtained from national di ibution of educational programs. Additional
material is produced or purchased through consortium arrangements with
regional associations.

Instructional Computing Materials

Computer materials (software) for K-12 classrooms are produced by numerous
software publishing companies, computer hardware firma and even by some
textbooks publishers.

4. How doss the educational system relate to you?

The Sous' Carolina Educational Television Network is a separate state agency
from the South Carolina Department of Education. In a close collaborative
arrangement, the two agencies combine to provide ITV programming and services
for the states K-12 schools. S.C. ETV has the responsibility for program
production, delivery, and network development.
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5. Where is there any federal money now in the system in b,..11 Carolina?

In the Nation?

There is no direct federal money for the production or acquisition of

instructional television programs.

6. Where do satellites fit into today's system? Do you see that part growing?

The S. C. ETV Network delivers the national ITV schedule for the Public
Broadcasting Service (PBS) (6 hours per day) by satellite. However, because

of the costa it appears very unlikely that a given state on its own could
afford to utilize satellite technology for distribution. Delivery may be

affordable if states, by a consortium arrangement, could schedule program
delivery by satellite. S. C. ETV utilizes an 8 channel (4 local, 4 statewide)

ITFS (Instructional Television Fixed Service) system, 11 television
broadcast stations, and 7 radio stations to deliver material to educational

institutions in South Carolina.

7. Do we need a national center for this?

Yes. A strong national or regional center for program production would be a

major asset. However, there is an existing regional structure for delivery in

place.

There is a serious lack of new ITV programming being produced in this country.
We have lost ITV producers due to lack of money for program development.

The life blood of cur system is programming. We don't have a regular way of

consistently developing and revising ITV programming. Each state is doing

bits and pieces of this for their specific needs. We need a new way for
cooperatively replcnishing and creating the kinds of programs each agency

needs to provide for its teachers.

8. What is the greatest need right now to help this along?

Make funding to support creation of new ITV programming available. Funds also

need to be made available to support television production equipment and

de:tvety systems.
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SENATOR PELL

1. Do exemplary educational telecommunications programs currently exist, and
if so how are they currently itted?

Yes, the progress produced by S. C. ETV in cooperation with the State
Department of Education have a twenty-five year history of effectiveness in
the schools in South Carolina. Currently 93% of the schools L. our state use
ITV. Transmission is by local, regional, and state networks over broadcast,
Instructional Television Fixed Service, cable television and satellite
distribution.

2. How much teacher training is required to lose telecommunications
effectively? Are teachers involved in the development of these ttaining
programs?

For both instructinsal television and computer instruction by tele-
communications, a significant amount of teaches training is needed to make
the most effective use of the resources. When courses are produced in South
Carolina, teachers are involved in the development and evaluation process.
There is a statewide system that includes program development cos ittees and
content specialists as well as local teachers.

1
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The CHAIRMAN. We have got two panels left and I am going to
ask if they would both come up and appear jointly. We have the
teacher panel and the student panel. Represented on thi student
panel, Alda Monteiro, a Senior at East Providence Senicr High
School, East Providence, Rhode Island, and Benjamin Stavely, a
Junior at Alvirne High School, in Hudson, New Hampshire; and
then I would ask our teachers, Marilyn Gardne , who is the Direc-
tor of Instructional Technology, Boston Public Schools, Chairman
of the Technology Committee, and Robert Bennett, Advanced
Placement Physics Teacher, Wakefield High School, Wakefield,
Massachusetts.

We will start with our student panel. We welcome you here. We
thank you for your willingness to give up some time. I don't know
whether anyone is missing classes today or missing teaching, but
we are delighted to have you here and we look forward to hearing
from you.

STATEMENT OF ALDA MONTEIRO, SENIOR, EAST PROVIDENCE
SENIOR HIGH SCHOOL; BENJAMIN STAVELY, JUNIOR ALVIRNE
HIGH SCHOOL; MARILYN GARDNER, DIRECTOR OF INSTRUC-
TIONAL TECHNOLOGY, BOSTON PUBLIC SCHOOLS; AND
ROBERT BENNETT, ADV PiNCED PLACEMENT PHYSICS TEACH-
ER, 1"AKEFIELD HIGH SCHOOL

Ms. MONTEIRO. Senator Kennedy, I am very glad to be here
today. Thank you for inviting me here. I am Alda Monteiro, and I
am a Senior at East Providence Senior High School.

I studied French for four years and I wanted to continue to study
French in my senior year. However, due to the low enrollment in
our school, only three students signed up for French V and the
French V class was cancelled.

If the telecommunications system that you propose had existed
then, I could have continued to study French in my senior year.
Additionally, I am interested in sciences. I have exhausted all the
science courses at my school. I have had two years of biology, one
of physics and one of chemistry. I would have benefited by taking a
second year in chemistry and a course in human genetics which
my school cannot provide.

I must continue my education in these courses in college next
fall. Yesterday, I talked with nine students interested in the sci-
ences. All of them would have liked to take courses that our school
does not have. For example, there is 'ne girl who is a junior who is
now taking calculus. Next year, she will have to find some other
way to continue her education in mathematics.

Another student wants to study marine biology, something that
our school canno', provide for him. It is something that he could
have studied if our school had been connected with the University
of Rhode Island which offers an excellent program in marine biol-
ogy.

Other students would have taken an advanced course in calculus
and a second year in physics, both of which our school again does
not have. No school can offer every course but through telecom-
munications students with individual needs can be helped and they
can continue their education.

101
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I understadd that some people are doubtful about our students
and teachers communicating through television. I do not think that
would be a problem. We have television monitors in every single
classroom in the school and we have a .control room and a studio
from which we can produce and televise programs to every class.
room in the school. We have already made use of the video equip-
ment. Our teacher tapes debates in class to show us what we are
doing wrong, and the students in our school are very enthusiastic
about using the equipment and they are very interested in using
the equipment. They have no fear about using it at all, because
they have grown up surrounded by television and it is just a part
of our American culture, and it is going to continue to grow and
develop and we are just going to have to take advantage of it.

Thank you.
The CHAIRMAN. Very good, Alda.
I see Senator Pell here who, as you know, is the Chairman of the

Education Subcommittee. He would be interested in all of the testi-
mony and I know that he would probably like to say a word of wel-
come.

Senator PELL. I would like to very much indeed. I thank the
Chairman for his graciousness in letting me jump in at this
moment and say how nice it is to meet Ms. Monteiro from my own
State.

Ms. MONTEIRO. I am glad to meet you, too. 1 am glad to have
someone from Rhode Island here today.

Senator PELL. It is very good to see you. I want to commend the
Chairman, too, on this hearing because since the time of Socrates
and Aristotle, there has been really very little advance in how you
transfer a body of knowledge from one man's mind to another
man's mind. I think the ideas that we are exploring in this hearing
are very positive and constructive ones and I congratulate the
Chairman on moving in this direction. I would ask that my state-
ment be inserted in the record as if read.

The CHAIRMAN. We thank you very much.
Senator PELL. I apologize, but I also have a meeting of the For-

eign Relations Committee and-
The CHAIRMAN. We understand that Senator Pell is Chairman of

the Foreign Relations Committee and has some very impc:tant
matters down there. We are delighted to have him come by here,
and I think the comments that Alda has made have been very sup-
portive and very interesting and very compelling.

Senator PELL. I would like also, if I could, to leave a couple of
questions for the record.

The CHAIRMAN. Fine. Thank you.
Okay Benjamin?
Mr. STAVELY. Thank you, Mr. Kennedy.
First, am Ben Stavely, from Alvirne High School, in Hudson,

New Hampshire. I would 'Ike to thank you first for allowing me to
be here today to speak about the possibility of getting a networking
system as an educational tool at the high school level.

Students would benefit from this in three main ways: First, it
would allow high schools to increase the number of classes which
they can offer their students. This is very important because there

1



100

are many students who cannot take the classes they would like to
take because they are not offered.

For example, I am a junior, I have a full year left in higa school,
but I have already exhausted all the math and science courses
which my high school offers. If we had this system, I would be able
to continue my studies in these areas.

Secondly, this will allow teachers to keep up with changing tech-
nology. This is especially important in the computer education de-
partment, which teachers oftentimes do not have the background
they should have to teach these courses.

Thirdly and lastly, students should receive the applications f.f
telecommunications. Telecommunications is a very important sub-
ject right now, and if they receive these applications they will be
better prepared for the future.

Thank you.
The CHAIRMAN. Thank you, Benjamin.
Just before moving to our teacher panel, we heard similar testi-

mony up in Massachusetts. We had a couple of students who
wanted to take advanced courses. In one case the courses were
given in the summer and the student could go to an educational
setting. Actually it was ari old alma mater, Milton, but the student
had to work in order to prepare for continuing education and they
were put in the dilemma of either taking additional courses or
working.

You have the question of availability. We found schools in our
State that would let some students out to take courses elsewhere,
but often when they would let them out to go to where they would
be able to get a course that interrupted both other educational pur-
suits and some other kinds of pursuits. I thought it was very inter-
esting and valuable to hear the comments that you each made.
They were similar to comments that we have heard from other stu-
dents.

I know, Mr. Stave ly, that Senator Humphrey would want me to
extend a warm word of welcome. He is a member of this Commit-
tee and I know he would want me to extend a word of welcome to
you.

Now we will go to the teacher panel and come back to you with
some questions. We welcome the two citizens from our State and
we look forward to hearing from you.

Dr. GARDNER. Good afternoon. I think my goal today is to beat
the buzzer. You guys did a neat job and I am really going to try to
finish up in the alloted time.

I want to tank you for inviting me here today and I guess I just
want to start by saying that I think this proposal is a vision. It is a
vision for educators and the author is visionary. It is not something
that might happen, but something that needs to happen and will
happen and I think we really have to seriously consider "Star
Schools."

My concern is that what we are startir to do in education is im-
plement bits and pieces of the "Star Sciiuols" project. My job, as
Director of Technology for Boston schools, entails everything from
developing curriculum, to purchasing and installing the equipment,
and professional development. What I find and my colleagues in
other urban school districts throughout the country find ourselves
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doing is spending a lot of time writing individual proposals, $10,000
here, $15,000 there, and trying to put the bits and pieces of what
this visionary project is in our districts now.

At the rate I am going, it is going to take me and my staff of ten
people five, ten, or maybe fifteen years to get to where we need to
go with telecommunications in education. This is a real concern to
me, considering the limited resources available. I do not anticipate
that we will do a quality job in what needs to happen by doing the
bits and pieces approach.

I think it is important to remember, and we keep forgetting, that
teachers are isolated. They are in their classrooms, they are alone.
We talk a lot about training. I have not heard anybody mention
just the real fact of communication, communication with each
other. Literally, a teacuer, after graduating from college, can stay
in their classroom and never talk to another teacher, never go to
another training course (which are usually not required). We really
have to think about how this isolation is affecting the education of
our children that are in front of them every day.

I will give you a perfect example of one bit and piece approach
that I am putting together right now in Boston. We are networking
five elementary schools. You would think Prince Charles was
coming with the exc;tement of networking these five elementary
schools. We are giving the teachers the capability of telecommuni-
cating with each other, five elementary teachers in five different
schools We are also putting telecommunications capabilities in the
principal's office, in the district superintendent's office, and in the
Director of Math's office. This is a math project called TeachNET.

None of these elementary school teachers have probably ever
talked to a curriculum leader in Boston Public Schools or the Di-
rector of Math. None of the teachers have probably even talked to
the curriculum leader in their district (the district superintendent),
nor to the curriculum leader of the school (the principal) more
than once a week.

With the Teach NET proposal, instead of playing telephone tag,
educators have an opportunity to have access to other educators.
These key educators are going to be able to interact with each
other and talk about some major math issues. What is going on in
the classroom, what is not, where can I get this resource, et cetera?
This is just simple communication using technology that is going to
improve the teaching of teachers and improve, of course, the educa-
tion of our students.

Forget about just impacting teachers within a district. It is even
more exciting to improve teacher communication among districts.
We have another project that we did last year called Solutions Un-
limited. It was a math project where our math teachers had a
chance through telecommunications to interact with school dis-
tricts in other parts of Massachusetts over particular pieces of
math software that they were using. I could give other examples
but I think I made my point that besides re-training the communi-
cation exchange among teachers is key.

The issue of retraining is also critical and one which the "Star
Schools" legislation could play a key role.

No one likes to think that what they have been doing for ten,
fifteen, twenty years is wrong. I will give you a perfect example.
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We put 24 word-processing labs in out 24 middle schools. If I had
put out an advertisement that we were g ng to retrain teachers in
the writing process, I would probably have had five English teach-
ers show up for the training.

We instead said we were going to teach through a new technolo-
gy of which they were not familiar, word processing. I have to tell
you of the 15-hour course, maybe four or five hours was on the me-
chanics of using word processing. The teachers did not realize that
the other 10 hours was actually retraining on the writing process.

The point I am trying to makeand we have done this in other
curriculum areasis that technology gives us an opportunity t( e-
train teachers and not have them feel threatened that what they
have been doing in the classroom for the last ten years is wrong.
Technology gives us a second chance, another opportunity and an-
other vehicle for retraining.

There have been numerous school department and union surveys
which indicate teaciers are interested in receiving training. How-
ever, how does a school district like Boston, with 8,000 employees,
begin to handle the whole retraining issue. Sure, it is possible to
ask teachers to come before school, after school, and travel to dif-
ferent locations to attend particular training workshops. Training
has to happen during the day and has to happen at the school site
to save valuable teacher time and energy. Star schools offer us this
opportunity.

I think "Star Schools" medium is definitely appropriL . Tele-
communications is a valuable tool and I believe it can do two
things. It can increase student achievement and it can improve
teaching methods. I have seen it work in Boston schools on a limit-
ed basis, and I know it is working in other urban school districts in
this country and having a major effect on the two aforementioned
goals that we are seeking to achieve.

I have to say that what we have now in education is not working.
I have been with Boston schools for seventeen years. I have been
involved in every aspect of education, professional development,
curriculum development, et cetera. What we have is not working. I
think the star schools project is part of the answer. There is noth-
ing before us in education right now that is the answer to our prob-
lems. I do believe this is a piece of the answer.

We can either wait and do it piecemeal or we can accept the
leadership being offered by the "star schools project." I think what
you are offering us nationally with the 'star schools project," is
leadership. We cannot do it alone. The school districts will not do it
alone and cannot do it alone. We need a national effort that is
going to make a difference, or what star schools is offering will be
done piecemeal by the districts and look like a patch quilt when
it's done. What is going to happenand we can already see bits
and pieces going on in the school districtsis that everybody will
have different bulletin boards and different communications sys-
tems. We will Llso have once again the "haves and the have-nots,"
like so many other programs in this country. I think it is critical
that we seriously take a look at the "star schools" proposal and
move forward to where we need to go.

Thank you.
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The CHAIRMAN. Very, very good. We will come back with some
questions.

Robert Btimett?
Mr. BENNErr. My name is Dr. Robert Bennett. I am a physics

teacher at Wakefield High School, Wakefield, Massachusetts. T.

have been teaching physics for twenty-five years.
May I first thank you for the opportunity to be here. Never in

my life did I ever expect to be it Washington, D.C., giving testimo-
ny to a Senate committee, just being a teacher. I appreciate it very
much.

When I was doing my doctoral dissertation at B.U., I became se-
verely aware of the shortage of engineers in this country and the
pending problem. Science Magazine and Scientific American has
warned about this for the last ten to twelve years, if you did some
research on that matter.

I teach a course called an vanced placement physics, C level. C
level indicates that calculus is the base of the instruction, the stu-
dent must be concurrently taking calculus.

The problems we are facing right now are two-fold, declining en-
rollments and budgetary constraints. My present situation at
Wakefield High School is that I may not be teaching AP physics
next year. We only have three students enrolled at this time and
we require six to conduct the course. We have the resources at
Wakefield High School, but we do not have the enrollments. We
cannot fiscally justify my teaching two periods a day of advanced
placement physics to three students. It will be a tragedy when it
becomes a reality.

But we should not be in the business of telling bright and capa-
ble students "you cannot do it." If I can give you a couple examples
of former students: James and John Guilford, identical twins.
When they finished their junior year, they had each four 800s and
a pair of perfect 5s in AP calculus and AP physics. I can only
wonder what they could have achieved if we had access to input
from a telecommunications network from various institutions.

John today is a design engineer with Hewlett-Packard, and
James is performing bubble research at IBM. Coincidentally, we
have formed a network between the communities of Wakefield,
Reading, North Reading, and Lynnfield. The first link was
achieved yesterday at 12:30. We successfully had a two-way audio-
video interaction transmission, with clear audio and clear video be-
tween Reading High School and Wakefield High School. This net-
work is intended to tie into the University at Lowell, which will
give us direct access to resources that are just not available today
in a public school setting.

We at Wakefield, Reading, North Reading, and Lynnfield are
committed to the design, construction and educational implementa-
tion of a two-way interactive system that will be linked to the Uni-
versity at Lowell. We have to move forward. We cannot idly sit
back and rest on our successes. There are John and James C uil-
fords in every community in this country They are being denied
an educational opportunity that could be provided by this technolo-
gy access.

Thank you, Senator.
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The CHAIRMAN. Thank you very much. This point that you raise
about the change and the shifting of courses and curriculum avail-
ability tnat you mentioned here is replicated all over our Common-
wealth, and, I am sure, all over the country from the stories that
you are telling.

At a time when there is a national need in terms of these kinds
of skills, we are finding an increasing number of districts dropping
these courses as we get into these budgetary crunches. So you find
the kind of situation that Benjamin and Alda talked about in
teems of the gifted students, where there is a shortage A programs.
You are finding out how many students would like tc take courses,
yet a number of school districts have had to drop those pm rams.
As Ms. Gardner pointed out, we an. just not going to be able co
expect the various school districts to be able to patch these matters
together.

Again, I would like to ask both of you about the reaction general-
ly of teachers to this concept. There have been many instances
where politicians are reluctant to see many alterations or changes
in terms of politics, and the question is whether teachers aro going
to be reluctant to see changes in terms of this kind of a device. I do
not know what you will be able to tell us.

Ms. GARDNER. I would say absolutely not. It is my experience
that just the concept of technology interests them and when they
see what can happen in the sharing of ideas and materials, et
cetera, and the communication resources back and forth, has been
overwhelming, their interest in becoming involved.

Mr. BENNErr. I have gone through several conferences with vari-
ous associations with teachers represented and they are concerned:
Is this technology going to be used to replace their positions? What
we are going to do is wo are go;ng to deal with the programs that
we are going to lose, we are trying to save the programs, not re-
rlace teachers. When it is properly addressed, the fear is not there.

Ms. MONTEIRO. I would like to comment on that, Mr. Kennedy.
The CHAIRMAN. Yes.
Ms. MONTEIRO. In our school, one of our teachers has started a

television production class to teach students how to use the equip-
ment. I am in that class and other teachers are starting to use the
equipment as part of the teaching tools to teach their students
what they are doing wrong in class by videotaping them and show-
ing it back later, so our teachers are not afraid to use the equip-
ment and they see it as a helpful tool for them.

Thank you.
The CHAIRMAN. Very good.
We have Senator Humphrey here. We have a constituent of

yours, Senator Humphrey, Benjamin Stave ly, who gave us a good
comment about what he sees as the useful advantages of this pro-
posal and he made, I think, a very helpful comment.

We have had a good session here this afternoon. We have heard
what is happening in different States, sone of the important suc-
cess stories, some of the challenges that exist for many of our
youngest and most talented students, because of the reductions in
availability of curriculum in many different school districts. We
heard how students see this as a concept that might offer them
better opportunities for other classes and about the readiness of
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teachers to use these kinds of technologies. We heard about the re-
sults ,n one State, South Carolina, where the academic achieve-
ment in terms of the various tests have held in the use of this kind
of technology. There has been a lot of very, very helpful comments
on this subject matter and I think we have made a good record
here.

I do not know whether there is anything you would like to add or
comment on.

Senator HUMPHREY. Thank you. I want to welcome my constitu-
ent, naturally. I am sure he did as well as you said. I would just
observe that we could use a little of the advance in telecommunica-
tions around this place. The reason I am so very late today for this
hearing is that there are four hearings going on right now in which
I am supposed to be participating simultaneously, and if we had a
little bank of TV monitors here we might be able to do all the
things that we are supposed to do. just with the flick of a switch.

In all sincerity, in seriousness, this revolution in telecommunica-
tions I think is one of the most exciting advents of our age, and it
is certainly going to work to the benefit of our society and for the
entire wot ld, for that matter, more than we dream.

Thank you.
The CHAIRMAN. Well, we want to thank you very much. Again,

you were very good to make the trip down here and we would like
to also think we might ask you, as we mcv through the consider-
ation of this in committee, if we have additional problems or fur-
ther questions, that we will be able to get back in touch with you
as well.

I want to thank you all very much.
Mr. BENNETT. If you would like a demonstration some day, just

come to Wakefield High School and we will demonstrate this thing
to you.

The CHAIRMAN. I might very well take you up on it. Thank you
very much.

The committee stands in recess.
[Whereupon, at 4:40 p.m., the committee recessed, subject to the

call of the Chair.]

0


