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ACCESS TO TELECOMMUNICATIONS
TECHNOLOGY

FRIDAY, SEPTEMBER 30, 1994

HoOUSE OF REPRESENTATIVES,
COMMITTEE ON ENERGY AND COMMERCE,
SUBCOMMITTEE ON TELECOMMUNICATIONS AND FINANCE,
Washington, DC.

The subcommittee met, pursuant to notice at 9:45 a.m., in room
2123, Rayburn House Office Building, Hon. Edward J. Markey
{chairman) presiding.

Mr. LEHMAN [presiding]. The hearing will come to order.

Chairman Markey will be along very shortly. He is detained at
a breakfast downtown and is on his way here, but we will begin
the hearing this morning without him.

I am Congressman Lehman. The hearing this morning is on the
education and access to telecommunications technology.

I want to thank you all for coming and I want to thank Chair-
man Markey for holding this hearing on an issue that affects our
Nation on the most basic level, the ability to properly prepare our
young people for a rapidly changing world of information and com-
merce.

There is much talk about the information superhighway and how
the information revolution will affect our Nation’s economic com-
petitiveness. We usually discuss the information revolution in
terms of maximizing worker productivity and improving the bottom
line for business in the global economy. But there is one major sec-
tor in our Nation that is being left to scavenge back on the home
front during the information revolution. That sector is education.
Students cannot be adequately prepared for use of technology in
the workplace if they are not educated with computers and other
technology in the classroom.

Being able to program the VCR, play video games, is simply not
good enough. We as community leader, as policymakers and as con-
cerned Americans, must take the lead in helping our schools take
advantage of computers, telecommunications and other tech-
nologies to ensure that our children are eager to take on the world
and its educational resources.

We have seen remarkable changes in learning technology over
the past quarter century, and yet technology has not transformed
schools to the degree that it has transformed other aspects of our
society. In fact, a teacher from the little red schoolhocuse of the last
century, could walk into many classrooms today and feel com-
fortable, because so little has changed.
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While many schools have and use computers in instruction, few
schools have the capacity for any degree of two-way voice and data
and digital networking with databases, and with other schools.
Only 12 percent of U.S. classrooms even have a telephone. Only 4
- percent of teachers have a modem, and only 4 percent have access
to the Internet. This information from an NEA survey.

The classroom remains isolated and simplistic at a time when
the world is becoming interactive and complex. We are letting our
budgetary and other constraints limit the possibilities for our stu-
dents, our future work force. Instead of yielding to these con-
straints, I believe we must push ahead with innovative ways of
meeting our children’s technological needs.

Early year this year, Congress mailed the initial plans to meet
these needs when we passed the Goals 2000 legislation, which in-
corporated the use of technology and telecommunications in achiev-
ing the national education goals. This legislation, as well as the El-
ementary and Secondary Education Act reauthorization, which
does include a title for technology for education for the first time,
set the standards which schools must aim for. Unfortunately, the
schools have not been provided with the tools to meet these stand-
ards. :

A report by the National Institutes of Standards and Technology
-underscored this fact when it determined that the computer base
in elementary and secondary schools is completely inadequate to
meet the telecommunications applications of today. The report
notes that 80 percent of the computer base—of 80 percent, over 50
percent are Apple-IIs or older. This puts the students-to-computer
ratio of 14 to 1 in the United States in proper perspective, as most
of the equipment is obsolete. If there are 14 students sharing one
computer, and that computer is 10 years or at least 4 generations
old, it is obvious that very little innovation is taking place.

While these computers are adequate for routine tasks, such as
games and drills, education software is no longer developed for
them and the students are definitely not learning to use equipment
that they will encounter in the workplace. This is like teaching stu-
dents to drive on a modern highway in a Model T. That is assum-
ing that the teachers are able to teach the students how to drive.

Less than half of school districts in the United States have an
introductory computer course for their teachers. Because of ths
lack of formal training, teachers must learn as they go along, and
often only when the school computer is available. As a result, it
takes teachers an average of 5 to 6 years to develop expertise in
computer use, which can be relayed to their students. This from a

recent NEA study.

An additional gap in the quality of educational technology is the
lack of connections between schools and businesses. For example,
in a State that boasts of cutting-edge technology companies, it is
appalling that my State of California ranks dead last nationally in
the computer-per-student ratio.

I believe that business and schools should link up to provide our
children with effective technologies that ‘will prepare them for our
modern workplace. That is why I, along with Congressman Lewis
and Congressman Cooper, have introduced legislation which would
provide incentives to businesses to share outdated equipment with




3

schools and establish a fund to improve schools’ telecommunication
capabilities.

The Classroom Technology Act encourages elementary and sec-
ondary schools, colleges, libraries and other information sources to
join together to share the resources they have through tele-
communications. Once the urban and rural regions of the country
are linked, connections to national networks of information and
programming will be much easier to make.

I strongly believe that the convergence of information and tele-
communications will allow students to overcome income, geography
and other barriers to learning. This could only benefit us as a soci-
ety and as a Nation, because these students will grow up more ag-
gressive and well rounded when it comes to information technology.

I hope that from these hearings we will increasingly be able to
draw attention to our deficiencies in telecommunications and tech-
nology and that we are able to fill those gaps in the near future
with the help of educational experts, government agencies, tele-
communications and technology companies, as well as the business
community. To fail in this endeavor will be to door our young peo-
ple to a second-rate education and our Nation to a second-rate fu-
ture.

I think this is a great challenge we have before us. This is a very
exciting area, but one we have to embark on as a Nation if the stu-
dents of today are really going to be able to compete in the world
that is unfolding before us. Time is of the essence and I think we
have gotten on this road not a moment too soon.

I yield to the gentleman, to Mr. Hastert.

Mr. HASTERT. Thank you, Mr. Chairman.

We are here this morning to explore the use of techr ology in edu-
cation and how we tan better encourage its use across this country.
The issue is certainly related to the orevious questicns that we con-
sidered in this subcommittee in encouraging the development of the
information superhighway. Because this is the last hearing of this
subcommittee in this Congress, it may be appropriate to take a mo-
ment to commend the past work of the committee on H.R. 3636 and
H.R. 3626.

I hope we are able to bring a bill to the Floor in the next Con-
gress that will bring open and fair competition to the telecommuni-
cations industry. The development of the superhighway will con-
tinue to be stalled, and hence education will continue to be stalled,
until we are able to foster this freedom in the marketplace.

Thus, I see this hearing as an opportunity to learn more about
the role of technology in education. I am particularly interested in
the role of distance learning technologies, because I have a consor-
tium of 13 schools involved in a distance learning network involv-
ing the Illinois high-tech high school and math and science school
and spreading that knowledge out to a consortium of other schools
in a network around it.

This is centered at Waubonsee Community College, which has
been named the Center for Distance Learning in the State of Iili-
nois. So there is very intense interest out there. I understand we
need to move the technologies along to make sure that this contin-
ues to happen. I have seen this technology make a significant dif-
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ference in the region. I hope to hear about more technologies and
how they can be used to enhance education.

And education, I guess, we need to look at from different views.
As Mr. Cooper and I have been involved in an exercise in the fu-
ture of health care in this country, we see hospitals downsizing, we
see more home health care, we see the need to be able to educate
home health care providers—people who are doing that work out-
side of the traditional medical communities. It is telecommuni-
cations that is going to have to be a lifeline of information and
services to those people. So we need to move forward. We need to
move forward on, quote, unquote, “the superhighway.” And I am
looking forward to the testimony we have today.

Thank you, Mr. Chairman.

Mr. LEHMAN. I thank the gentleman.

At this time the Chair will recognize the gentleman from Ten-
nessee, Mr. Cooper, for 5 minutes.

Mr. CooPER. I thank Chairman Lehman for his great leadership
on this issue, and it is a pleasure to be at this hearing with both
Chairman Lehman and my good friend, Denny Hastert.

Although telecommunications legislation does seem dead for this
year, I think that this hearing can set the agenda for the next Con-
gress in helping us establish the information superhighway. I am
disappointecf that we could not pass legislation this year. I think
that we lost a major opportunity to get a head start in helping the
youth of America. Too often, the interests of the industry have been
the focus of congressional debate, instead of the welfare of the pub-
lic.

The information superhighway will enhance the lives of millions
of Americans and the most important benefit, in my opinion, will
probably be the enormous expansion of educational services.
Whether it is education narrowly defined or the broad array of con-
tinuing education services that many, including our own health
care providers, will depend on. '

One of my priorities as a legislator has been to expand edu-
cational opportunities for all of our people, especially our youth. I
am especially aware of this need because my district is primarily
rural. I can see the potential for first-rate education for every child
in Tennessee and in rural America, but it will require a national
effort.

These are tough fiscal times for our country. There are many
good initiatives that deserve funding, but we are in a budget
crunch. The challenge before us is to ensure our children’s future
without pushing us deeper into debt.

Tennessee has an innovative program called the 21st Century
Classroom. It is making great strides in improving the quality of
learning, but the problem the State is running into is that schools
still have leaky roofs and limited classroom space. How can we pay -
for advanced technology when we can’t even maintain the buildings
to house them? We have to create new partnerships with industry
to provide incentives to help our schools and to leverage limited re-
sources.

I am an original cosponsor of Rick Lehman’s Classroom Tech-
nology Act of 1994. It is not the solution to all of our problems, but
it is a solid first step toward a solution.
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I especially like the provision that grants businesses tax breaks
for donations of technology equipment to schools. Since the turn-
over for computers is less than a year these days, this program
could be a watershed for many of our schools.

There is another problem that must be addressed to realize the
full potential of technology in the classroom. As Chairman Lehman
pointed out a while ago, sometimes it takes 5 to 6 years to enable
a teacher to become an effective user and sharer of technology.
This is simply unacceptable.

These days equipment is second rate after 6 months. We must
ensure that our teachers are trained to utilize new tools before
even they have it in their classrooms. It would be a tragedy to con-
nect every school to the superhighway, only to have them travel at
minimum speeds.

Our task is not easy. And in this information age, we not only
have the desire, but the tools for a world-class education system.
What is left is to create a blueprint for how to achieve that system.

I thank the Chair.

Mr. LEHMAN. I thank the gentleman for his comments.

At this time, I will call the first panel up to the desk here. That
would be Hon. Linda Roberts, Director, Special Advisor, Office of
Education Technology; Dr. Lois Harrison-Jones, superintendent of
Bostun Schools; Mr. John T. Kernan, chairman and CEC of
Lightspan; Dr. Ron Rescigno, from Hueneme School District in
California; Ms. Connie Stout, the director of Texas Educational
Network; and Dr. Shirley L. Malcolm, head, Directorate for Edu-
cation and Human Resources Program of the American Association
for the Advancement of Science.

Thank you all for joining us today.

As this may be, as Mr. Hastert pointed out, the last hearing of
this committee, but I really think it is the beginning of an impor-
tant journey for the committee and for the Congress and for our
country into the future. And I think as this issue develops and the
policies are created, everyone will remember that they were in the
room here for the first time we took this up in a serious manner.

Welcome, Ms. Roberts. And I know that Secretary Riley had in-
tended to be here today. We understand that the death of his fa-
ther unfortunately prevented that and our sympathies are certainly
with him. But are equally delighted to have you here today.

And I will just ask that each of the witnesses will—we will put
your entire statements and the materials into the record, and ask
that you summarize as best you can.

And I will recognize Ms. Roberts first.
You may proceed.
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STATEMENT OF HON. LINDA ROBERTS, DIRECTOR AND SPE-
CIAL ADVISOR, OFFICE OF EDUCATIONAL TECHNOLOGY, DE-
PARTMENT OF EDUCATION; LOIS HARRISON-JONES, SUPER-
INTENDENT, BOSTON PUBLIC SCHOOLS; JOHN T. KERNAN,
CHAIRMAN AND CEO, THE LIGHTSPAN PARTNERSHIP, INC.;
RON RESCIGNO, DISTRICT SUPERINTENDENT, HUENEME
SCHOOI. DISTRICT; CONNIE STOUT, DIRECTOR, TEXAS EDU-
CATION NETWORK, TENENT PROJECT, UNIVERSITY OF
TEXAS, AUSTIN, COMPUTATION CENTER; AND SHIRLEY M.
MALCOM, HEAD, DIRECTORATE FOR EDUCATION AND
HUMAN RESQURCES PROGRAMS, AMERICAN ASSOCIATION
FOR THE ADVANCEMENT OF SCIENCE

Ms. ROBERTS. Thank you very much.

I would like to submit Secretary Riley’s written statement for the
record. As you know, he very much wanted to be here today to lend
his strong support for the committee’s work on telecommunications
policy. He especially asked me to convey to you his appreciation for
your willingness to take on very difficult and sensitive issues in the
ever-complex technology arena.

Personally, however, it is also a great pleasure to be here today,
especially as I think about how far we have come in the past dec-
ade or more. As you well know, the role of technology and tele-
communications in education has changed radically.

Before joining the Secretary as his Special Advisor on Tech-
nelogy, I had the privilege to serve Congress at the Office of Tech-
nology Assessment. For a long time, technology, be it use of com-
puters, telecommunications or even video technology, were seen as,
quite frankly, nice, but not necessary. Today we in the Department
of Education, and I believe we in the field, and you in ongress,
firmly believe that technology is an essential component for achiev-
ing a world-class education for every student, be they students in
Tennessee, in California, in Illinois, all across the country. And
there really is an incredibly strong consensus for our use of tech-
nology in effective ways.

When schools and districts started tc examine the role of
networking and distance learning and on-line information re-
sources, they really had a hard time in getting the attention of the
major providers or the technology experts in our universities and
research centers. Today, however, education is increasingly seen as
the partner in building and deploying the National Information In-
frastructure. And my message is we have truly come a long way.

On Wednesday, I traveled to Boston to meet with groups plan-
ning Massachusetts’ educational technology network. As in other
States, educators, superintendents, teachers, school board mem-
bers, State officials, are working with the business and industry
community and the providers in both the public and private sector
to bring the information highway to students all across their State.
As in other States, key players are grappling with costs, tele-
communications rate policies, the neeg for teacher training, the

need for better instructional resources, and they are grappling with
the need for institutional change.

In Indiana or Ohio, in Massachusetts or Nebraska, the concerns
are similar. But the solutions are different. A Conference of State
Telecommunications Leaders, was held in Texas last week, and

10
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jointly sponsored by the National Science Foundation, the Depart-
ment of Education, and the Department of Commerce. This con-
ference, which, by the way, was ably put together by Connie Stout
and the University of Texas at Austin, made clear to all of us that
States are really making significant investments to build tech-
nology capacity.

Some States are having an easier time than others in allocating
funding resources and in developing workable solutions. In working
with their local phone companies and cable companies, States and
communities are finding that rate structures can vary widely, and
that leadership at all levels is essential. _

1 would like to just reiterate the major point of our testimony
and the major point that the Secretary has been making over and
over again in his meetings with Members of Congress, with the
FCC, and other leaders in government. The technologies that we
have today and those that are on the horizon are powerful tools to
meet our Nation’s education goals. If we are to meet those goals,
all students, not some students, must have access to them. Both
the connections to new telecommunications and information re-
sources and the basic access services to these resources, in the Sec-
retary’s view, if they are for learning, ought to be free. In other
words, you shouldn’t have to worry if you are a teacher or student
about what it is going to cost to do the work of learning.

But we know that there are tremendous investments that have
to be made. And if they can’t be free, then at least they should be
as affordable as possible; so that we can ensure that all our edu-
cators and our students get the maximum benefit from these new
resources.

In my remaining time, I want to highlight what we are doing at
the Department of Education to work towards these goals. In fact,
as our testimony shows, the administration’s efforts and the efforts
of other Federal agencies along with the States, and the private
sector, are working to help us realize the potential of the informa-
tion infrastructure for education and lifelong learning. ‘

We have really begun to assume our leadership role in the De-
partment of Education. We believe we can convene the key players.
We started it last May in our National Conference on Technology,
and we continued it this past week in Texas. We expect to convene
key teams of State planners, all of whom are working on tech-
nology, in March of this year, and bring them together with the
private sector, with the other Federal agencies, so that we can cen-
tinue to not just plan but implement, really implement the use of
technology.

I am particularly pleased about what has happened in the Goals
2000 program. Because what has happened with a very small
amount of Federal dollars is that we have been literally able to le-
verage State planning efforts, bringing the right people together in
the States. So far 38 States have applied for this money and we
expect more to do so after the election.

As you noted, our new technology authority in the Elementary
Secondary Education Act will enable us to take planning to imple-
mentation, to provide technical assistance and teacher training,
and to offer technology challenge grants that will bring the best of
our thinking in the educational field and in the software and appli-

it
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cations development sectors, to create the kinds of tools and the
kinds of learning communities that can make a difference.

Certainly, we will continue to do research and development be-
cause we have got to learn more about effective practice and how
technology and content can come togeth:r. We have to design bet-
ter tools. We have to think about the kinds of support we can pro-
vide within technology systems that give teachers the training they
need, and they need it, on-line, and on demand.

We think we can do a lot more with assessment and we can do
it together. It is not just the Department of Education, but it is the
other Federal agencies that are equally involved in this arena, as
-our testimony shows. Clearly, we need to know more about who
really has access.

You cited a study by the National Education Association. We in-
tend for the first time to go out to the field in a national survey
of schools’ connectivity, schools’ access to information and on-line
information resources, the extent to which the broadband network
capacities are in fact reaching our classrooms. This survey was ap-
proved by the Office of Management and Budget, I am happy to tell
you, in record time. And we will be out in the field within a month
and we will have very good data by January of this year. We
worked on this survey with input from the FCC and the NTIA, be-
cause we recognize that this information will be enormously useful
to them as well.

I want to just hit one more time the issues of telecommunications
regulations and policy. This is a very, very contentious issue and
we understand how high the stakes are. But it is important to un-
derstand that we have to protect the investments that our schools
are making to build connectivity connections, to build resources,
and we can’t end up saddling them with a system that is totally
out of reach and totally unaffordable. And what was so striking at
our conference in Texas was the tremendous disparity of rates that
are being c! irged to schools for these learning resources across the
country. In articular, rural communities seem to be paying a very
high premium for access.

So I can assure you that the Secretary intends to continue to
work closely with Reed Hundt, with the Congress, and with the
States, to ensure that educators get affordable access to the NII.

Lastly, I want to mention the interagency coordination that is
going on. In my view, it is unprecedented. We are truly working
together at the program level in the agencies, thinking about how
do we, as a combined sustainable set of programs, build capacity
and build and deploy applications and resources to our schools and
to our communities.

I think that our Texas conference is a really wonderful example
of how we can work together and how we will continue to work to-
gether. Certainly we have only begun and we have much more to
do to truly bring the power of these technologies to our students,
to learners of all ages, to really make a difference in the opportuni-
ties for learning. We look forward to continuing to work with this
community to see this happen.

Thank you very much and I will be happy to answer your ques-
tions.

[The prepared statement of Richard W. Riley follows:]
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colleges, and universities in evers state of the unjon. Many of these changes result from the
mtroduction of telecommumeations and information technologies into education -- ranging lfrom
castly available tools such as voree mail systems, focal area networks, and electronic imail o
more coniples communications leehnologies, such as twe-way video and voice communication
and access to the worldwide Intemet.

Bromy testimany taday, T wish to nake aangle, important pomt: the technelogies Thave
desetibed are powertul wwols to meet our nation's education goals. 11 we are o meet those gaals,
el students must have aveess ta them

I ponn NV ice President Gore and many athers meommending Members o the Touse for passmg
R, 2636 - legishition that waitld provide a competitive structure ensaring aliordable rates for
telccomnnimications sersices, nd that would permit the ederal Commumcanons Comnussion
(O 10 set preterential tates for seioals aind hibranies, Furge the Commiittee o revisit these
taaties 1 the nest Congress,

I worldd Dk toecommend some addimonal steps that T heheve are necessary e mahe these tools
Froadly asanlable Both the coosic zons o nes welecommuncations and imfermation resources
and i e cess sorvices s these resourees <loufd to be free onas mespensive as possible o
cduedion nd sttidents to ensure it we eet the nasimum benelitas a natien Tron these nes
tesotitees Hwe denot tehe these stiops, M Clarm m, we wali deepen the socio-cconenue
divraens ahat pow thiveten o nauen

Fhe Costs of Access

Phere s ne danbt ot o sustined mvestment will be necessary o buld the Natienal fnformation
Intrastructure (NHY tor edication Rough estimates indicate that the cost of this anfrastructure
arll range frem $3 bitlicar to S8 billion per year for K-12 schoobsalone The private sector, state
soverniients, and sehoal districts have Began to make significant meestments, 1t has been
ctnated that total anmuil expenditures for educational technology ancluding hardware,
cottware, and network cquipment s approsamately $1.0 0 STS illion, State povernments
abene are now spending approsimitels S700 mllion ontechnology for K-12 education For
example. the North Caiolin Tegislature tecentis made $42 miihon avaduble competitively o
wehant distrieis 1 develop the North Caraling Intormation Fhighway - This mvesiment represents
aguarter o hnd oboveradl spending on supplics and cquipment

A Chaman | de notespect that the fedetal govermment wall he able o coatnibuty any Large
amount to thi s estment i infuistruetire. We must theretore, wark together to establich a
repulators framesark for telecommumeations firms that will ensure the development of the N1
to cdineation

ST LUPY AV




Why Provide Aceess?

Gaals 2000, the nation’s strategs for mecting the eight National ducation Goals, asks us to hold
all our children o high standard- of achievement. The law provides support for states and school
distriets as they develop new. high standards for what students shonld know and for planning to
help focus all educational etforts on reaching these standards. [ believe that the effective use of
communications and information technologies are absolutely necessary for meeting these goals.

Results trom schools around the country and from research indicate that weehnology does make a
ditference. Some of these improsements are obvious: votee mail and local area networks result
m-increased communications hetween teachers and stail, and eleser connections between
teachers and purents. The Intermet brings valuable and current information inio schools that
autstrips even the bestiniversity library,

Ihere are also strone reseaneh and evaluation data, Telecommunicazions and information
technologies hase heen shown w nereise mteraction between mstencors and low-performing
~tadents while not decreasine adiienal forms of contact Projects around the country like the
Chestophey Columbus Middie Schoolin Unien Ciiv, N the Vad S erde Schoal Disiriet in
California and tie Seience Collioration Projeet (°Co-\1s"1 between high sehools in Hlinois and
sarentistear Northwestern Eaverany - recently shown on “Good Morning America® - have
reported resulis such s dramanc mereases i testscores. decresses mteacher and student
absenteersny suceess masaherme mterest m stidents whe have not responded 1o traditional
wstruction, and sportant feamimg experiences tor students who have been able 1o interact and
work with students, teachers. and professionals around the workd, Rescareh on the use of
telecommumcations and other technologies by students with disabilities has indieated that almo-t
three-quarters of school-age children with disabilities were able 1o remain in a regular classroon:
and 429 were able to reduee sehool-related services. Based on the resslis of these and other
projects. theee is a compelling case for teachers and learners to have full aceess to technological
toals.

Hoas impertant ta recognize that winde some sehoots have applicd teechnology to education with
sticcess, athers have met with trustration. - Features of successtul schools are worth mentioning:
first. there is aplan that defines what the technology is to do. what 1t will cost. and how it fits
into teachers' instructional strategres. Second. investments m hardware and software are matched
by spending for stall’ dev elopment and an-site technical support Third. computers are conneeted
to cach other via local area netwarks. and 1o the outside world via the Internet, to increase
productivity and aceess to mformation And tinally, teehnelopy is treated i these sehouls as an
mstructionai ol fust like the blackboard ind testbooks, and thieretore is present m every
classroom. not st m g compnter Lab, hibrary or media center.

Ancther eeason for givimg all students ac ess to telecemmumications and information technology
i~ the direction of the Amencan ceonomy Most new hugh-paying jobs require shills in finding,
analy Zingand manpulating witomanon and imformation technologies play an important role in
heepig US. businesses competitive in workd markets. The Wall Street Jowrnal reported a few
sweehsago that these technologies are essentrial o many industries, and “sophisticated computer
netwerhs Chave hecome mlormaton factones that speed mnesaiion and compress produet
credes  Amviicn comparies are therr andeputed master. ™ Studenis who are adept vsers of
mformation technoloey dlearly have an advantage ma highly competiiive job narket Further, 1l
these technolopies have done somueh to mcrease the profitabilty of Amenican business. then we
must apply them me the nation’s sehools. Tnaddiion, for many stdents wath deabilities,
technoloey provide s ameans to work and beconie prodactive Gt ens

M s v el B b Conves S s tecmal | ead i Computer
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Giving our students access is important not just to help them today but also 1o build 4 nation
of learners who are prepared 1o use information for theie entire hfetimes. The private sector
should be looking to develop a futere market of Americans who will use new
telecommunications resources, net just laoking to make a profit from selling services 1o
schaols. If we provide connections to the schook today, the pavotl in the funire will be very
great, especialiv for telecommunications firms.

Finally. I would like to draw clearly the comection between communications technologies and
improving the way studens learn and instructors teach. Educators who make full use of
technology huve found that it leads to other educational retorms mcluding more individnalized
instruction: an euphasis an meeting the needs of all students. regardless of seciocconomic status
or disability: increased attention to challenging content and complex problem solving in the
curriculum: more flexible use of time in the school day: teacher professionalism: greater parental
involvement in education: and better linkages between schools 2 . the workplace. These
reforms are critical o meeting the National Fdueation Goals, and communications and
information technologies will heip schools to reach them.

In Tight of all the benefits of greater use of technology . we must ensure that these benefits do rot
aceriie to students in wealths communities alone, or enls 1o schoois whose leadership, staft, and
communites has ¢ made a comimitment to technology.  The dramatic success of some schools,
while others =« especially in rural arcas and inner-city neighberhoods - remain in dire straits,
telis us that equuty s alecady a problem. As vou will see. makmy technology avuilable to all
leamers 15 the ganding prinviple of our ettosts

The Administration’s Agenda for Communications and Information Technologies

The term "Natonal intormation Intrasteucture™ (NI represents the Clinton
Admunistration’s vision for the funire of telecommunieations and information technologies.
ft deseribes a seamless web of communications networks, conpaters, databases, and consumer
electronics that will put vast amounts of mformation avour timgertips. It will tie together our
telephane svstem that reaches 99 of homes; the cable svstems that are available to more than
420 of homes: the broadeast televiston and 1adio stations: the cellular telephone system and
other witeless networks; satellites 1hat seon will otter programnung direatly te owners of
dishes no Targer than a salad bowk and enormous databases of mlormation. The
Administration’s vision communicates a clear comnutment to winversal seevice and open
access, The NI s being built by the provate sector with the tederal g vernment facilivaung
and providimg incenuves for s development. Fhe Admmistraton’s goal is that all classrooms
be connected 1o the N bs the sear 2000

Wt vl the N ook dike in schools? Cansider the toilosonye -cenanao

I proncapad sends ot an clocronie man miosaaee o s o hers cond stalf at 7 11
o dhont con den semaiar on e o tinds wnd b 730 e has
Fecened et responses from teadiers o know tian e scsniar will be well-
sticrnded  wnthord havoee o wont wad the et st oty Veanw hile
foociers ot buthdore exchanee mossages watle caddnober via comeal abont

: phatd studonts” provercss fesson pluns it ot pdormetion oad they tap

e e s hool s conncctton to the Interi o read oiessasios from other educators

dorons e canniy anid 1o cess ageto e mdy sitor mation cisod the carrent
Spvrce Sudtie mssaon winedt s o teac o are i o papire nderest im pinsies

o arthosewenee WS LY sttadents e on then cassrovat telovisons to satch

Phe ity sesss Gand enmotenc emenis a L e Provine et feaiio pis news
oty poperdors i dvaaco clyes sl copenoy M v Dowsd 'S sueddionins
Viter retta o promt work thar evosmy one sttedort s methor caris aspeaal

Jothine cond Sstens toa pre tecorded messdge from the teas her on the dar's

Inmework asavmment She leaves o braef message for the eaclier to ask for wleas
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on waws fo ielp her davghter do bester in math - She alvo histens 1o the next dav's
schood menu to see whoether she should make lunck for her duughter.

I'his seenario has, in fact, occusted at the Webster I lementary School in St Augustine, Florida --
one of the state’s model technology schools. 1he communications technologies used in this
school are all easily available todus . There are other schools in the country that use technology
in more complex ways. such as two-way video and voice communication. collahorative : scientific
experiments completed by students around the world, computer servers used te store students’
work so that it can be reviewed by teachers and shared with other students., and taptop computers
taken home by students and used 1o aceess intormation at home by modem.

From the point of view of education. there are three parts of the NI, First. the network
infrastructure that connects si 1ound the world, ineluding the hardware, software, and
network equipment in sehools and learning sites that allow people to aceess the network: second,
the software, curniculum tools. fibraries and other sourees of information that are valuable to
educators and students -- broadly Yabeled applications’: and finally ., the development of new
skills and abiliues m the nation's teachers, instrectors, and education administrators. All three of

these coniponents « netwark infrastructure, appl. zations, and skilled people - are necessary parts
of the NI

Iwisito emphasize that piy sical intrastructure s only part of the necessars investment. he
ether twa parts o the N1 - apphieations and people - will require stgntlicant imvestments as well.
Enless private sector developers and educators design apphications that help children learn, and
teachers and other sehiont staltae given ppportigities 1o lear Tow (o use these new tools, we
witnot see the bewelits of the NI The Department's strategs, outhined below, fecuses on all
three of these components

Fhe Departinent of Education’s Steategy for Expanding Access to -- and Use of --
Felecommunications and Information Technologies

Havre reviewed briefly the requirements for developing the NI for edacation, 1 woutd Iike 1o
desenbe the steprowe e Lt help make welecommumicatons and mformiation technologies
avatlable toall learneis

malton po Phin The fintand mostimportant step s e development of 4 national,
I.m- -ranye phan ln, the e ol eehnolegss i edacanon i plan, desenbed m the Goals 2000,
Fiante Amenca Aet willinveive the development of @ naisenel sisien for how teehnology can
mprove learmne Tewal beeleasaed nest vear atter extenane dialoene with educators and the
pablicoand the plansalt descnbe notonts the tederal comse et acton, but the actions unders ay
aishates locti aml ~chael jeveis

Sateand Loeal Tedmology Plinnmg The seeond paece of the Department's strategy is the
support of plannmg for the use of technology an cducation at the state and local Tevel. Our Goals
~0n progrant niakes avalable plamnag granis o siates o integate technology use mto their
overll edueation impresement plan Todate, 36 states ave apphied tor or recenved Goals 2000
techuologs plannimg gants Thioug b conference and other means. we are also providing
techmealssistanee tostates o hielp themesolscthe ditfieultissies raised in the planning

Process

Once astate e an approsed Caads 2o education mprovement plan, grants will be avanlable 1o
At mpiementine the state planssmchidinge spport for lacal planmmg. Wath a vision for
webmology ™ rale m education i plice, many state s will use a pottion of these implementation
rranbto help bkl atechnolosntistiicune Trisenhower Profeasional Development Program
st Wikl complement these state and Tecal s by provading <uppert Lo teachier taming for
techmalomyand other arcas Techmaal asastance wilbalse beavarlable to states and distrcts for
unplementime then plaesand mak e ol uae o tederal education resomees




New ISt

A Authority, | anticipate that the reanthorized Ilementany and Sccondary Educaton
AcUESEAY will expand the role ol the Department in technalogs . Among other activities, tiwe

istation will authorize support for commumnity partnerships that advanee the use ol
tefecommunications and mfarmation technologies tor educanon aid funds tor technieal
assistince and trainmg consartia.

e

Research and Development Avendyy Whide we knew agreat deal about how the use off

tele ;ommunieaiions and infornmtion technologs miproves education, there are stll significant
gaps in our understanding. There is aiso hittle mthe way ot high-guality software and
applications tiat help students achiev e high acwemie content standuards. For example. while
information technologs holds great premse tor making possible in-depth assessments of student
pertormance. there are no workmg examples that show educators how this nught be done. 1There

are e Tew csy <to-tse authoring ool avatlable o belp seachers rapdly assemble mulumedia

presentations fon theie chasses The National Seienee and Teehnology Conneil's Committee on
I Gocationand Trainmg (Ol Eyded by Depnty Secretuy ol 1 ducation Madeleine kunin. is

developing a rescarch agendaom fearnme productivity with imput from experts inside and outside
the tederal covernment, s that federal rescaich and ey

pent dollars ean be tocused an high-
PUOTI ducas

T o lughepoenis areas have tecnamtails aden

dchrrescarch on learning and cogmtine
Processes o mprove the wnderstatdiee of the leaning process and how techaclogy can hest
supportthat process, 12 e modeds or evatiatime leamne atd lenming productiviny: (3)
development of Tugli-gualis . atfordable learmes oolvand covonments Toruse i variets ol
seitmes mdid g schoalsoworkplaces,and Temessad ey sanonstrations o innovae
techinolopy ad networkimz apphications an how the N beused for advanced mstuuctuoml
aatems e sivteen aeencies that nahe ap the C1 T are swarhingz together W provade federed
teadershupan s mea

In addition. the Department’s Ottice of Educational Rescarch and Tmprovenient (OERT) s
developing a lang-term R&D agenda that will examine the impactand effectiveness of
telecommuniedtions and mioomatien technologies in areas such as carly childhood development.
s ool achies ement, school finance and governance. libranes. and Iifclong leammg.

1 mally. the National Institute on Disabihis and Rehabfitation Research (NIDRRY within the
Department ol Fducation is supporting rescach and deselopinent concerning aceess to the N1
tor mdividusds swith disablities. This research holds the promise of benetittimg the educational
sastenmat all levels

| elecommunications Regulaton The Admimistiation supports giving the FOC and state

repulatory cammpisions the anthonty 1o provide preterental rates for hooking up libraries,
sehoets, and other educatonal institutions 1 s e met several tnes with Reed Hundt, the
¢z of the 1CC, and T plan o work closely swith hencand with Congress w address policies
pertaning to telecommications rate structutes for K-12 sehools and other educationad
mstutiens

I elecommuniecations providers and state publi: rulites commissions are alsoaimportant partiers
in providimg aceess  There is temendous varation m the telecommumeations rates Paid by
whools across states. and even vathin states e Departinent wilt sark with state and local

governiients o lentily wass to ersure that educators get the attardable aceess to the ML

NCESSuney The Departiment's National ©Center for 1 ducation Statisties (NCTSY s comfuctmg
2 It response survey tis fall o pathier mfonmatmon on the avulabiliy access, and uses of
telecommmmeations melementans ad secandany prubhe sehoab s amves will provide ue fa
e Tist e st basehne mlormatton abont access oand usaee ot telecommumeatmns Given
the equity 1ssues presented by theapphication of technalops i schools, we must have grood
imlartion ahont canent decess and e
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Piiot Projegts { here are simply 100 tew visible, well-nnderstond examples of schools, school
districts. and comnnmities that are naking eflective use of telecommunications and information
technologies We need to support o himited number of mlot projects to provide visibility o these
chiorts and 1o expand our knowledae about the chunges that eeeur wi sehools. 1 he Departiment
recemly awarded grants w ten sneh projects. focusing on the uses ot telecommunieations
wehnologies o sapport teacher professional development.

Departinents of Commerce and I'nergy. the Nanonal Science Tonndation. NASA. and other
lederal ageneies whose activities are supporting the NI in siginticant ways, For example, the
Department ot Commeree’s Feleeommumeations and Intornation Intrastrueture Applications
Program (FHAP TS expected to support projects in several school districts this year. and the
Nativnal Serence Foundauon's Network Infrastructine tor Iducation and Applicanons of’
Advaneed Teehnologies programs are sepporting critical R& D projeets in teehnology for

education. T am working to ensure that these elforts reinforee the Department’s own work.

Inaddition. the Committee on Appiications and ‘Teehnolegy of the interagences Information
Infrastructure Tash | orce produced a collection of papers entitled “Putting the Information
Infrastrueture to Work™, which includes a paper on using the NI to improve education and
lifelong learning. Ihis paper, prepared by the Departiment of Fdueation, sets goals for
incorporating advanced mfomation technology into schools. and outlines a strategy for reaching
these poals,

Agencies throughout the government are also embarking upen coordinated cfforts to determine
the needs of educational mstitutions. For mstance, NCES. in eoordination with the Department
of Commerce’s National | elecomanmications and Information Administration (NT1A ). and the
FUC is conducting a survey (noted above) of sehaols Lo determine the existing
telecommunications eapabilitics within the schools and the resources necessary to connect all

classrooms to the NI1. Ina parallel eftort, the Bureau of the Census plans to survey computer use
in homes. ineluding the extent 1o whieh ehildren interaet with computers. NTIA, through a
Notice of Tnquiry, has mitiated a comprehensive review of universal service and open aceess
issues which also may cncompass caneerns related 1o education and teehnology. Iinally, the
National Science & lechnology Comittee on I-dueation and Training (noted above), which
consists of representatives from a multtude of agenctes, is addressing mterageney coordination
of federal R&D peliey on education, tranung. and technalogy

Fhe step 1 have outhned are all directed atasigle goal” helping to provide aceess o new tools
based an telecommunieation and information technologies. Untt educators and learmers have
these tools, we will never meet onr ambitions natienal education goals, and 1 believe that
leadership from the federal govermuent can help to make them available.

Fhank yon for the oppanmny tediseuss these pressme nuational issaes with the Commuttee. |
look forward to vou conmpents and advice on these matte:

o
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Mr. LEHMAN. Thank you very much.

At this time we have a vote on, on the Journal. And I will go
there and dispense with that and be back here just as quickly as
I possibly can.

Be about 10 minutes, we will hear from Mr. Kernan next.

Thank you.

[Brief recess.]

Mr. LEHMAN. The committee will resume.

And at this point, we will hear from Mr. Kernan.

We will put, again, your entire statement in the record. Ask you
to summarize, and recognize you.

You may proceed. '

STATEMENT OF JOHN T. KERNAN

Mr. KERNAN. Thank you, Mr. Chairman.

I am John Kernan, and I am the chairman and chief executive
officer of the Lightspan Partnership. I also founded the largest edu-
cation software company in the world, Jostens Learning, and I
have been a cable operator.

My new business, Lightspan, is an alliance of some of the lead'ng
talent in the fields of education, interactive design, and entertain-
ment. We are building interactive educational programming for the
new broadband television networks that will be deployed in this
country over the next 10 years.

Mr. Chairman, I will like to make just two observations and then
draw a conclusion. The first observation is that the biggest problem
with the use of telecommunications technology in American schools

really doesn’t have anything to do with technology.
The biggest problem is the problem of time. Kids are in school
6 hours a day, but as a recent Degartment of Education report,

called “Prisoners of Time,” concluded, less than 3 hours of those 6
hours are actually spent on the curriculum. The other 3 hours are
spent on assemblies and field trips and AIDS education and a
whole variety of other noncurricular activities.

So even if we connected every classroom of everv American
school, with every other classroom, with every library, with every
on-line database, there would be very little extra time for the use
of this material that could be accessed through these connections,
unless we cutback even more on instructional time devoted to the
basic skills like reading, mathematics and science.

So I hear people say it would be great if every child could do a
2-hour project on the Internet every day. But where would the 2
hours come from? But students have lots of time after school that
they are now spending watching entertainment television and play-
ing video games.

Observation number two, network providers like telephone com-
panies and cabie television companies in general see very few real
revenue opportunities in the schoolhouse. But they are very anx-
ious to hook up student homes with a whole range of new enter-
tainment and shopping and information services.

So as a conclusion, a home-school connection could be the solu-
tion for the educator's need for more learning time, and the cable

television operator or telephone company’s need or desire for new
business.
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What if there was a program that delivered entertainment-
grade—just like movies and video games—entertainment-grade
real curriculum, real curriculum in reading and mathematics and
science, to schools and to students’ homes over next-generation tel-
evision systems, and what if the material was, in the words of an
8 year old: Cool enough that students would actually choose math
over Nintendo?

And what if the network providers, cable companies and tele-
phone companies, were paid just a very modest amount of money,
say, the marginal cost of doing it, a very modest amount of money
by the school district to connect every child, rich children and poor
children, every child, every child’s home to the schoolhouse? That
is exactly what our company, Lightspan, does, Lightspan Partner-
ship.

We work with school districts to get cable operators and telcos
to provide a home-school connection for every child. It is a connec-
tion that provides—and we built the curriculum—entertainment-
grade, interactive curriculum that parents work on with their chil-
dren on the home television.

We think that this concept could increase learning time by basi-
cally stealing it from the television watching and the game playing
time. It could provide incentives to cable operators and telephone
companies to add an education content to their other services, be-
cause they are really interested in the home. '

It could get parents involved in their kids’ learning, like parents
used to be, Ang it might also provide a partial issue to this—a par-
tial solution to this issue of universal service. Because the schools

would buy it for all the children, the low-income children and the
upscale children. And we really could have a situation where we
were connecting the whole community together into a whole new
generation of learning opportunities.

Thank you.

[The prepared statement of John T. Kernan follows:]
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TESTIMONY OF JOHN T. KERNAN
CHAIRMAN AND CHIEF EXECUTIVE OFFICER

OF THE
THE LIGHTSPAN PART

ERSHIP. INC.

Fwant to thank vou. Charman Markey. and members of the Subcomnuttee. for giving me

the apportunity o testify here today. 1 also wantto commend you for the leadership and

toresight you have shown in crafing telecommunications legistation that paves the way for

° all peaple o parteipale 1n litelong learmng threugh the natonal information mfristructure
My name 1s John Kernan. and 1am the Charmman and Chiet Execuuve Officer ot The
. Laghtspan Partnership, Ine (Lightspan). Lightspan is an alliance ot leading talent i the

ficlds of elementary education, interactive software design. and feature film and iclevision
entertunment  1ois burlding imteractive educationad programming that comhines the
cducatonal depth of comprehensive curmiculum with the motivational appeal of vides
games This programmimg, which will nieet most cumiculum needs in grades K-6.m
mathematies and in readmg/language arts, will be avialable tor weachers w0 use m therr
classronms during the school day, and for students wanteract with *nthen homes after

sehoal hours

Today Five been asked to testily onhow telecommunications technology can benetit
education, and how equntable access can be achieved. The national mtormation
INEASIUCTUTE Presents a rire opporurty to carry out Vice Pressdent Gore's educational
vistan of givig Cevery Anierican. young and old. the chanee for the best education
available toanyone. anywhere ™ Through interacine television networks that hink scheals
w homesand atlow children and therr famidies to mieract with exciung and challenging

educational materials and on-line databases, this decam can be realized
Today Twould hhe 1o discuss three issues:

* W hat Lightspan s ddomg o sappert educational ietorm thiongh the use v
lelecommurnications netwarks,

¢ How comnectimg schoals and homes theeagh imteractive networks 3l make cquitable
access 1o the mtormation superhighway areality for nch and peasr alike. and

¢ What public policy ssues need o he censadered to expedie the educatioaal deplovinent ot

the national miormaton mtrastucture

1. What Lightspan s Doing To Support Educational Reform Through

the Use of Telecommunications Networks

In the last desade. Aniericans have monnted i muagon vifort o reform education Foday.

this reform movement s atienipting o reach Natonal Education Goals! by defiimg lugha
standards for conent and swdent achieyement, and framing new systenis of aeeomtabilny
Lo ensure that schools educate and students feaan These goads will ondy be et howeser.

i Amernean students spend more tine learning. families become mate activels mvalved

BEST COPY AVAILABLE



ke childien s sehooling, and more tme and resources are devoted 1o professional

deselapment tor wachers

Ao Increasing The Time Students Spend On Learning By Extending
The Schoot Day Into The Home

Ina 1983 repart enuitled A Nation at Rush, the Natnonal Comnussion on Excellence
Fducation tound that students in the United States fagged behmd then mternanonal
counterparts i testng and achiesement seores The Comnussian aimbuted this educational
tadequacy i part o the fact that Amenean students spent less ime on fearning than did
thewr toreign counterparts < Osver fen aears later, hile has changed  Iniact, na recemt
eport entutled Posoners of Time, the Natonal Education Commission on T ime and
Loarmig concluded tinat ime s the misang element i our great nstional debate about
Lrarmimg il the need -0 gher standards for all students According o the Canmission.
the retarm movemnent i the kst decade 18 destined 1o Lal anless it s harmessed 1o nore

nme tar earmme ¢

Tane hnders cdicanon i rso key wass B educatons are tequied to do then b

within very restnetive inte comitnts The schoo! vear s hnnted 1o an a chage of IN0

Qe

i the school day s Timuted 1o an wverage of S 6 bows  Yera Kuge porton of this
himnted academic nme s stolen temake room bir g host il pen-academie et s sach as
personal ety consuaer altans, AIDS, conservation and viergy Lanuly liles and desers
annig o well s madional non academie activiies, sach as coumselmg. gy, studs
halis honrervon, unch and pep rallies © Phe net result s that Tess than thiee hours ot
Laming ume per day s spent on care acadennie subrects I contiast. students abroad e

tequied [owork on demanding subject maticen at Least e as long.™

Second. there is a tundamental problem with the way s hooks use the ume they have  No
matter hos complex of simple the subject matier. sehools asagn cach subjeet the same
amount of nme tthe nauonal average s SEmmutes per class periods ¥ The fact that peaple
leam at ditferent sates. and in different wiys with different subjects 18 not tahen o
aceeunt Students wre simiply processed onan assembls hine seheduled o the nimute. and
lett o learn what they can within the ailoted ume frame . O usage ol tme virtually

assures the Lalure ol many studenty 10

Afthough both the National Bducation Commission on Tine and Leanmg and the U8
Congress have recogmeed that Amencan students need 1o spend more nmie on core
acadennue sabects o they are o meet world ass standards, ! merely extending the thne
spentin schoob iv not the answer One reason s cost Extending the tmie that stadente
temam i schoal will signihcantly mereise the cost of education Several sources have
estinted thathe national cost ol cach addional das of school will exceeed $1 1 llon 17
Fven muote mporant, howeveras the way the tme s used 1 stadents ane spend noe
e learnig. nme must be used nnew, different and betrer wass Merehy adding more
nme will ot per se. transhate to greater or mnre effective cducaton, and mav even be
counterprodacnve M
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The emerging national infarmation superhighway may provide a cost-eftective solution 1o
hoth these problems.  Although students spend approximately 70 percent of thew waking
hours outside of school,'* much of this time 15 spent watching television aid playing
video games.tS Moreover, the majority of students spend less than one hour a night on
homework 16 As one teacher who has seen her students become less conscientious m

complenng their homework assignments from year to year lamented. “I'm fightmg agamst

Niendo!

One solution o the homework problem 1s 1o beat Nintendo at ns own game  In
cvpenments where computers and telecommunication networks were put inte children’s
hotmes. tme spent on reading, wnting, and learning cognitive and technical skilks
mercased. as did acadenue performance.'¥ Morcover. for children hiving n troubled o
dungerous nerghborhoods. the computets and telecommunication networks that were put
mto their homes became a vital window to the world durning long hours speat mdoors attet

school 1

But the mere acquisiton of technology 1s not cnough. Creative software and mnovative
applications that excite and motivate students while tcaching them core acadentie subjeets
such as math, reading and science must be available to all students 1n therr homes after
«hool hours 1t we are o succeed 1n increasing the ume students spend on learming. 2 This

1s where the Lightspan nusston mtersects with educational reform efiorts

To nerease the time students sperd on core curnculum activities. Lightspan 1s hurlding
interactive programmung that combines the educational depth of comprehensive K-0
curriculum with the monvattonal appeal of video games This programming. which will
meet most curniculum needs sn grades K-6 i mathematics and m readig/language arts.

and for

will be available for teachers 1o use n therr classrooms dunng the school di

wudents o anteract with in these hames after school.

With respeet o the appropnateness of mstruction, Lightspan’s interactive programnung is
wealls surted to help stadents find and nurre their abihty o leam For the slow student,
the programming provides the student with a patient ttor that helps the student grasp and
mampulate the cduciatonal coneepts For the taster leamer, the programnung allows form
depth explorauon while « wphasizing hugher order thinking and problem solving
Importantly. Lighwsspan's educatonal programming makes all chaldeen feel successinl And

suceess s the greatest motvator of them all

The ability 1o ase d direet home=sehool connectien will make a proteund ditterence
Amencan cducation The teacher will be able to present adesson m class, and hase the
students explore the coneepts discissed in the lessonat home sia mteractive telesivon
netwathy  Accordingy, pne was tomocase the amount of e that students spend on
hen studies s o oatend the seheol das mnto the home through isteracts e progeanmmg that

stk e walb by metivated Lo use
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B. Increasing Family Involvement

The most aceutate predicior of a student's achievement in school 1 not icome or socral

status, but the extent o which that student’s family 1s able 10 (13 ereate o home

envirenment that encourages learnmg: (23 express tugh but nat unrealistic expectations tos

their children s achievement and future carcers: and (29 become invals ed i their children s

education at school and in the community. When schools help fanulies des clop these three
condions, children from low -income families and diverse cultural backgrounds get higher
grades and testscores, have tewer placements i special educauon, have higher graduason hd

raics. and have greater enrollment in postsecondary education <!

Although collaboration with families 1v an essential component of a reform straiegy. the N

sociland economic realiies of the 1990y inhibut rather than remiorcee parental mvolvement
m the education process. Single parent houscholds and households where both parents
wark are heeonung the rule rather than the exception. At the end of the day, famulies have

litle ttme or mouvacon o help with homework or ntherwise participate i their children’s

cducatien When problems related to drugs. aleohol. illterate parents. and other tanuly -

telated problems are added 1o this equation. the sttuation becomes even worse,

Many cducators do not know how o even begim o reach out to and engage these hard to
teach families - Olten members of these femilies are mumidated by sehool, because they
themsehies were not successful as i student Or. they may not feei qualiticd 0 momtor
therr child’s education Thus, sehoals must Gind a way o 1each these families on then

ewnterme

Onceaganm. heme sehool imtenacive elenv isien networks mas be the answer for improvng
communmcation between taimilies and schools, and allowing tunshes 10 monitor and
participate m then cluldren’s educaton without teelmg munndated . These networks will not
aaly be extending sertous fearnimg o the homie, but alse will allow [uoonts tosee what
then chuldien are learming atsehenl AsChanman Maskey recently obsersed. when e
My w Johinay s doing homes ok i the nuddle of the Bying oo, eyes glued e the
fanudv television Momand Duad can tavoad knowrg wha then daughier wr von hus Lo
heomewark <F
.

Bocause all the mtamuanen will be digtal parenis sGit be ale 1o access e mistactin -
Pregtanmnng ata tme that s svement tethen schedules tnaddinon mecollaboraen
sithexpertsm the neld of pasent teachien ielatons, Lightspan wall froduce ad ingarporate
Parenung anedules it the programming o help parents better understand s hat then

shildienare bemg taughtand o proside thens watl simple ot sties that they ez dhe arenmd

th - house eramtaree the Tonial carmoulum

- Thone v communicanion sl imtetac ive by ismon et erh s Prosads wd! ol w

Eonhersand parents e commumeate sath caclvothor This wall help paents hecp i teudh

Wi swhar s grazg onnthon elild's education When home sehoal vonce messapmg swas

s staced o at ek hones i Nesws Yok Cosoas partof Naviens Progeet Tell frucnis
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overwhelmingly welcomed the opportunity for greater awarencss and involvement in their
chaldren's cducational progress.2® Similarly, whes the IT Network of Dallas tested an
iteractive system in Bimingham, Aluhama which cnahled parcnts 1 40 homes o view
teacher lesson plans, their chiidren’s hamework assignments. and cven their vwn
children's work. parents hecame more actively involved on a day-lo-day hasis n therr
children's education.¥ And where computers were put inte inner city humes, parental
contacts with teachers greatly increased.”

Finally, connecting schools 1o homes through interactive netwarks is likely to benedit the
entire famuly as much as the student. In Project Tell. when computers were put n the
homes uf children. the comiputer hecame a learning resource for family members ol all
generattons. 20 Accordingly. interactive networks have the potential to provide hifclong

learning o an entire famuly - - not just the children.
C. Increasing Professional Development for Teachers

Sehouls are notanous lor not seting aside sufticient professional development tme Lo train
teachers and stafl.  Unlike their lareign counterparts who take advantage of coitiwous
and darls opportunities for professtonal development. Amencan teachers are grven hittle
ume for preparation, plannmg, couperation. or professional growth 27O Asarewult

teachers atten are not able o keep abreast of developmienis m their ficld

Given the compleatty ol today s technological society. weeessfully educating students
requires learned teachers i the classraom - - teachers who are current i the deselopents
of therr subjeetarea To heep pace with changig content standards. wachers necd ongomg

counvework in their disciphine while they continue to teach then subjects )

1 ven the United States Congress s recognized that imtensine cnd sustaned professional
developnient o teachiers and other sehool stat ivimpenative it we are o sueeeed noa
National Education Guals 29 Accordingly . Congress has prescubed that by the s
2000, the naton's teaching Toree will have access o programs for the continued
impravement o then professional shilis and the eppartumty to acquire the hnowledge and

hails necded o mstuct and prepare all American students for the nest eentury W

But Amencan teachers. ke Amencan students. are priseners of ume By the ume they
finsh wath ther teaching and adninnistiats e responsibiliies, there often 1s o time lett e
attend professional developnient cournses ar engage in cducational discourse with theu
colleagues - Onee agam, connecting the whoul and the heme ntay help o wedetine how we
think abaut teacher tramng Clearly teachers need to be able o aceess professional

development matenals atany ime, in any place. and without lugging huge manuals araund

T aceomplish i | igntspan s dung i g Fistots callaburating wirth teachers
cducatons, and citertament eaperts o baild professienal des elopinent programming that
demanstiates how master eachers explam vanous cotcepts and how they dedl with the

Jow. the fast, or the disruptise student, among other tangs Lwese pudetials will be
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available o teachers i their humes and in their schools at any time through interactive
television networks. The matertals will be relevant, short (since teachers are tred at the end

ol the dav), and entertaining enough tu encourage teachers w access them.

Io addivon, the interactive networks will allow teachers (o electronically communicate with
cach ather. In ths way. a teacher who has success wiih a particular methodology can share
the experience with s or her colleagues. And less expertenced teachers will be able to
find mentors. Through interacuve televiston netwarks teachers will no longer hay e o work
m wlaton trom their colleagues They will be able o learmn. share and cammunicate casily

with one another.

11. How The Home-School Connection Will Bring About Equitable
Access

A. Preventing A Society of Information Haves and Have-Nots

Astechnology and elecommunications praliterate m Amencan schaate and homes.
educators mereasmgly tear that children from Tow - income communities., already Laeed with
enomious disadyantages, will fall turther behind i the acquisition of know ledge and <kills
tatcould Tead o beuer careers and ines Walking through siolence ndden sireets b sehool
cach day . these childien present g toimidable challenge weducators and lewistators abike
A talure o give them access o twentieth ceniury mlomatmn resourees puts then tuae.

and the future of tie commumuies m which they e, at rish

Schools themsefves often Tack the resourees o prepate these students for the technalogical
tuure. Computer technology s unevenly distnibuted. with schools m the top guinule
hav g nine umes as nany computers as those m the bottom quinule ¥ Moreever, even
though mteracuve multimeda instruction can improve achiesement and save 1ime and
costs, 2 RG percent of the installed base of compuzrs in Amertean sehools 18 eheolete and

meapable of supperting mulomedia graphwat appheatons

Although landmark elecommunrcations bdls, such as R 3636, will muhke 1t pussible fon
schaals 1o be conneeted (o the national imfurmation infrastructure. ™ thus s only 1 (s
step Empiocal evidence shows that students who can aceess technulogy and

eiecomniunications neworks trom then homes have an enorracars advantage over thowe

wheecan not Y A Charman Markes has stated, “When the ccanomy increasingly runs

e mtermaton. aml that information moves throwgh communtcations pipelines, o be

cennected toanlarmation st Le plugged o the econamy 7

fhe dilemma for schools, therelore, s how 1o Mrepare stodents for o world that s
dependent on computers and elecomimumeations tee hnology when the schools themsehves
cantet atford camputers and computer networks tor there schoela onunaels the
evol e toneleeical and episdatine Lindscape prosadeo s i atfordable < algtn o

B Tiquitable Access Through Interactive Felevision

Fadav few poar and mmones sidents e catputers e then hiomes




Althougl ever 80 pereent of children from high-meome homes awn computen. less than £
pereent from low meome homes have them. Morcover, 22 pereent b white primany school
children have comauters sn thetr homes, but less than 7 pereent of Alriean American and
Hispanie eldren dot7 This statiste shows that. 1 dependent en computers. the

mtormtion ghway may divide us rather than bring us togethe

Wil e selling price of computers i the STO00 Lo $2000 sange. s L ke say fhat tns
disparity ol access o home computers is got gomg o be solved mthe near tue, Schoois
deonot bave sutfeient resourees o provide therr classionms with optimal numbers of
computers. se s unlikely that they could aftord 1o miake 2 compee avatlable moevery

audent’s hame

On the other hand. virtually everybody m the United States owns a television set Studies
mdicate that over 99 pereent of all homes have at least one television, and many homes
hate two of three ¥ Whnle telesision viewing s currently a passive achivity . the ereasing
vonserpence of television and computer technologies sill soon allow television viewrs o
provide information as well as recerve it Fhe advent ol interactve elevision theretore
presents o very desirable solution to giving atl of ou children acvess o the information

aipethighway  Hereas how atwill work

The cable televison industry curiently has a mulu-bithon dollar fiber optic/eoanial cable
broadband miastructure that runs past 984G of Amerncan louscholds. and connects
approstmately 6060 of them o the network This plant can carry more than 900 nmes the
amount of miormation avanlable over the copper wire used by the local telephone
companies M At the same ume. the Tocal telephone campanies. which provide telephene
ervive o 94 pereent of homes 3 aie upgrading their wires with coaxrat cable and fibet
aplics su that they will be ready o provide full interactive video and mformatian services as
woon iy the law permuis them o do soo Connected Lo the proper technology. this hybnd

coantallliber aptic actwork 1 capable of delisermg fully mteractive services

Wik there ae many different interacuve television eehmologies available. one approach
emploss o switehed. two-way. broadband cable netwark that Imks the consumer to shared
satrees of mierachive cortent and services A sophisticated cnn:.pum m a sei-top bay
which aits on the telesiston set ranstonsis the data from the cable of telephone netsork i
interactve data and graphies which are displayed onthe conwamer’s television It alse
Vs iforatnen from the consumer back to the service provider along the same

Teate 3

These micractine set top boves prve elevisions the functionality ol computers at o fraction
ol the cost Phey will allow students to access mstiactonal programmimg as well as
mauluple on hne databases and cach other S as with cable set-top boves tday . the cable
Snrclephene company that provides the services will probably provide the buves far fiee
when vou g up fon then serviees Therefore, at restUie o cost sehuels will beable e

Coecbhen students o the mfermation superhighway

T CupY dads e ot




C. Using Competition to Ensure That Poor and Rural Communities
Are Wired For Broadband

The single mostimportnt change atfecung the implementation of interacuve iclevision is
legislation such as H.R. 2636 that tins Commntiee has dratted and the House has passed
HR 3636 1f rauficd. will iemove many of the current cross-ownership restictions ol the
1984 Cable Act. thereby atlowing telephone companies to provide cabie televigion senices
m thetr local arei, and cable companies 1o provide local telephune service and access o
long distance carniers: Thas will allow the world 1o guickly move from one where
telecemmunications companies spectalize in one serviee - local telephone, sable, celiula.
long distance. cte. - to the broadband dignial age m which everyone ofters cvervthing
Felephone companies are ansious o take then nghtful place n the interactive future by
alfering video and informanion services, and cable companies are anxious o offer

telephony.

The etfect of tns deregulation will he to create a new levei of competition as
telecompunicahions providers compete with cach other for busimess w1 cach «nd eveny
community - This increased competion will have beneficial etfects on the price. universal

avinlabilny. vanety and guality of commumications services. Talso will benefit schuls

Schools Trave what micractive television providers want - 30 nullioa fanuhes and

theretore 30 mithon potential customers And imteracuve television providers have s hat
sehanls want- - the knowledge of how o get the 48 mudlion school claldien i om naen o

twne ks then programmimg abter school

Accordgly. cable and telephone companies will hive 4 strong incentive campete ol
these sehuol/home networks. Fannhes with ¢luldren are the ideal demographic group 10
sell vtber services to, and the networks that conneet schaols o homes will dediver all the
families with children m an entire community. Because the service provider would ni
I ¢t gequire these costomers imdividually by selling them ene by one. the cempetion

for this ideal package of subseribers will be enonmous.

Moteover. the meentive o be the provider of the school/home networks wiil not be
testicted o qust wealthy communmities Studies idicate that consumer demand for cablc
and telephone services s asctuadly greater i less atfluent and mionty communities 3 Thig

18 because video on demand and cable television 1s a fess cxpensive forny ol entertnnient

thar going 1o nwvies or traveling. Similarty, rutal communities are Iikely 10 be goud
customers sinee they are not near o other kinds of entertunment, Accordingly, the
CLOnOMIC meeatves exdst to encourage telecommunicanons praviders o build interactive
networks that conneet the schol 1o the home  inner aty and ral commumuies as well as

n suburban communites

Inretwrn for beng allowed w put i the sehool/home connection. telecommunications
compaties will carry the interactve cducational carmealum programming at bulk rate
discounts that are affordable o schools. They also are likely 1o provide the interactive et

top boxes that will make the consumer's television set function ke a computer. Siee the




hardvsare costs will be taken care ol schoob technology budgets can be spent tor
educational seltware and network usage charges rather than hardw we which se quickls

hecomes obsolete.

HI. Puablic Policy Considerations

The tallowing pubhic policy consideratons will hielp o expedite the educauonal deploviven:

al the nattonal mlformaton infrastructure

Iree school lhage: The miadel that cable operatars use o sell their services is to give then
Justoniers i free cable hook-up Gneluding the set-tap hovi and then charge for usage.
Schoals need to fit mta this model - Although s far for schooks o expect (o be conneeted
1o the mforniton mirastmcture. onee connected. they should expect to pay. athenesen
lova amauiits, o tsage tees 10 serviee providers can muahe ust a hde it ol revenue. they

will be anvious to put nteractive home-sehool networks i all school conmunities

Conersal Service For vears. unmiversal serviee bas meant providmg persan by person
vatee commuuntcations teall Amencans atafiordable pices The prontise ol the national
mtorniton infrastructure, howeser, s that people thioaghout the warkd will be able o
share whost unhinnted amounts ol imformaton, mcluding est. datac images, video ad
souid I education, this sall pernnt students o aeeess resaurees L autside the clissroem
and school hbrary Fomake the mfrastrnctare woumfymg rathen than divisive toree. eveny
el clitkd i the United States must be given access to this imfrastiacture at schoal as
wellas at home There should be noanformation "have-nats © As wath tekephaone serviee.
unnersal service should include serviee to the home - Peaple slould nothave to st m hine

Lo getmfomation any mare than they have o waitm hne w make atelephone calt

QOpen Competiion; For the reasons set farth i this paper, the best pohicy for assanng that
mieractive muttimedia services are hrought into the bome of every schoal ehild s 1o have
wide open competition among anvone whao can pravide the service. Privale mvestors
already are buldmg an infrastructure of wires, computers. people and miormation
Competition will keep the cost of these services down and promote mnovaton.
Competition. therefore, ought to be encouraged  The anly restrictions ought to be around
1ssucs of universal service, so that ne segment of our society 1s prevented from
participating 10 our economy. and mteroperabihty, so that mformaton that travels over ane

network can reach disparate networks castly and accurately.

Lonovative Models, Tradimonally government dollars have funded educational technalogy
projects that succeed only ws long as the funding contmues. A better approach mas be o
use scarce government dollars to fund mnovative educational models that wall spur
cntieprencunial activity and be cconanncally viable,  As the adnumistration has
acknowledged. the Key o binlding an information frastructure hes wath the private
sector *4 Unhike the space program, where only the government was i the position 1o

support the necessary teseiuch and development, with the iformation superhighway, the
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most mpurtant role of the government s o plint sceds necessary o encure that the
inlrastructure will be used for the public govd. The rest of the mtrastructure will ke care

of lselt
Conclusinn

The navenal intormaton mfrastructire has the poiental o become the vehiele fo
improving education and hifclong leamng throughout Amenca i ericalls important way s
T will only happen, howeser. it all students have aceess o the mtrastructure me therr ‘
schouls and in therr hoaes Interactve wlevision aetworks, which connect sehools 1o
homes: will bridgs meome aied vacial gaps mour society by goamg evers cluld the
UPPOTILRGEY L participate i ow imtermation onented economy Throogh these netw wiks, -
students will be able Lo aecess exerimy educatianal matenads outside the i preal mine o three
sehoni dav. eachers will be able o access protessional development materabs i then
hames and cotaborate wath the colleagues atany tome, and tanubies will be able 1o stay
contact with thewr chuldren s schouls Inaddian, all people connected through imeractive
televiston networks will hase the capability of accessing the micmet and other on-tine data
bases The netwoshs wall theretore help students, families and therr weachers becomy active
Ire dong fearners i the information age that has been brought about by the digital

revolution This may be the gieatest long term benelit of the mlormaton supethighway

I Natonal Education Guals were firs adupted by the nation's governors in 1989 [or
attanment by the year 2000, The goals have been ncorporated into GOALS 206k
Educauon American Act: Pub. L. No. 103227, 108 State 125, § 102 (1994 (coditied at
200 S C. 8§ SRI2). The cight goals state that by the year 2000: 1y all children i
America will start school ready 1o learn: 2) the high schoul graduauon rate will increase to
at least 904 3y all studems will leave grades 4, 8 and 12 havaing demonstrated competeney
aver challenging subject matter including English, mathemates. science. foreign
languages, civ ey and gavernment, cconomics, arts. history. and geography: 4 the
Naton’s teaching foree will have access to programs for the continued tmprovemient uf
their professional skills: Y United States swdents will be fiest i the world n mathemaiies
and science achievemient: 6) every adult Amencan will be lilerae and will possess the
knowledge and <kills necessary to compete m a globad cconomy: 7) every schooi i the
United States will promiote partnerships that will increase parertal mvolvement and
participation n pramotug the soctal, emotional, and academic growth of chikdren
= Navonal Comnussion on Excellence in Fducaton, A Naton ot Risk: The Imperatine lor
Edugation Reform (Washington. D.C - GPO. Apnil 1983), 21-22.

National Education Commission on Time and Learning, Prsoners of Timg (Washington.
DC O GPO. April 1994y, 7
4 Carol Capple, Michael Kane. Douglas Levin, and Shirah Cohen, *Brieting Papers The ¢
Navonal Education Commusston on Time and Learning,” Pelavin Associates, Inc.. Apnl 7,
1992, 5. State legislatures mandate pummum standards for the length of the acadenie dany
lor clementary, middle and secondary schools  Individual schools have the freedom o
exveeed mandated standards wnd W develop altematse calendars and schedules Howeser
m the Umited States, distrrets and schools tend not o go bevond the mandated nummium L4
standards in setting the length of the sehoal das and sew
Sid .6
® Posoners of Time. 1§

Itid
Mhad L 28 Sealso, Juster and Stattord, e Allucaton of ‘Time Empirical Findings,

Behavioral Meoels. and Problems of Measarement,” The lonmal ol Leenomic Licratuie,
fune, 1o
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PV 320 According 1o the Commission. rechumimg the acadenue day means

P ading an feast € S hans o core acadeane mstoenon ie daly - Sce alse Goals 2006
Lducaic Ancnea Act Pub 1o No [0R227 10 Siate 125 01993 vcaditied at 20U S ¢

Q¢ 3RO et ey See also the Improving Ameriea’s Schools Actaf TU94.8 15138

— 1O Nhiedy, "y veder far most students o master challenging standards i core academie

- subjecis students and sehvols wall need oosanmuze the e spent on teachimg and
N fearnimy the care academic subjects ™
' L2 Copple etal . Brefing Paper The Natonal Lducation Commission on Tinge and
Iearnmy., " 40 42
g . ERIEAE Levin, Cloching instuctions A retorm shose ime has come ' (Pake Al C A

Stantard Universtty Instiiute tor Research on Educational Finanee and Gosernance, 1984,
- and Copple et el 7"Breting Paper The Navonal Fducation Commission on ‘Tine and
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Mr. LEHMAN. Thank you very much.

We will hear from Dr. Harrison-Jones.

And I know that Ms. Roberts has to leave, so maybe we will ask
you some questions after we finish with Ms. Jones here. You may
proceed.

STATEMENT OF LOIS HARRISON-JONES

Ms. HARRISON-JONES. Thank you very much.

Mr. Chairman, members of the Telecommunications and Finance
Subcommittee, I am delighted to be here as a member of this
panel. As stated, I am Lois Harrison-Jones, superintendent of the
Boston Public Schools.

Like school districts throughout this country, we in Boston find
ourselves in an extraordinary position regarding the use of tech-
nology and telecommunications. On one hand, we have a number
of programs that are widely perceived as national models in the
use of technology to enhance education,

We have an exceptionally robust relationship with the business
community in the city, one which has resultetf from the contribu-
tion of millions of dollars in hardware, software and technology
support to our schools. Compared to many urban school districts
around the Nation, we are ahead in creating the capability, and in
all of our schools, for the use of telecommunications in our cla..s-
roorms.

All of this being said, we also find on the other hand, that we
are severely limited in our ability to take a significant leap forward
in the use of technology, mostly because of a lack of funds to do
so. And as innovations in technology are booming, especially in the
ways they can be used for classroom instruction, our capability to
make use of these achievements has been severely constrained by
serious limitations in capital and training resources necessary to
make full use of new technology.

This technology gap between what is available in the schools and
what the schools can afford obviously will have the greatest impact
upon children of families that are economically disadvantaged.
Those students, of course, depend more heavily on the schools than
do others for them to have equity in terms of program offerings and
services.

We are moving ahead, however, exploring new uses of tech-
nology, at a growing number of our schools in Boston. And yet, I
feel that we are falling behind.

We have had to cut basic educational services as fiscal con-
straints resulting from reduced resources from local, State and
Federal sources have forced us, as other districts throughout the
country, to cut our budgets significantly this the past. few years.
This is a time when the exciting innovations in telecommunications
should have had their broadest applications in the classrooms of
our children, who are challenged by special needs, language bar-
riers, or family economic constraints.

I need not remind you that in Boston we are especially impacted
by the number of young people for whom English is a second lan-
guage. We provide instruction for youngsters in more than 9—and
next year will be in 12 different languages.
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Despite this, however, we believe that we have some models of
programs in technology and communications, and I would like to
share them with you, because we would like to expand upon these.

The problem that we have is we have a number of exciting things
happening, but until that is institutionalized and can be replicated
on a broader scale, it will have no systemic or institutional impact
upon the achievement of our youngsters as can be measured or ob-
served. One of our most significant achievements to date in tech-
nology is BosNet, a local telecommunications bulletin board that
enables teachers and students in classrooms to communicate with
their peers throughout the city.

This was started 4 years ago with a small external grant, and
now BosNet has to be completely funded by the Boston School De-
partment. Every school has been equipped, or at least it has at
least one cable drop, which enables the school to become connected
to a telecommunications network.

We have also established, at least some telephone lines in each
of the schools. We have piloted the use of the information highway
in one of our high schools. Again, piloting, 1 out of 20, is not going
to respond to the need. But nonetheless, we know that it works. It
works at this particular high school. ‘

It was started through the generosity of the business community
and a small competitive grant from one of our providers. The school
has been able to establish labs throughout and it has technical
means to connect to a large database of publications.

Teachers and students are using this technology on a daily base.
Every teacher has been trained, and the quality of research papers,
the use of computers, as a bilingual instructional device and a new
level of ability has been—is evident in terms of the students’ per-
formance in writing, in mathematics, and really in the design—
teaching designs.

This program is serving as a model for the city as a whole, and
we have, with our new mayor, a commitment to work with us in
another capacity, it is with our Boston Public Library, to bring
Internet into all of our schools over the next several years. Now,
this we feel is having to be a significant—will require a significant
commitment, but it will have a significant impact.

We also have programs, some at a particular elementary school
where we are piloting the use of technology and communications as
an instructional tool for special-needs students. This school is
working with a program that the acronym is CAST, the Center for
Adaptive Special Teaching, to provide professional development for
teachers in how to harness the enormous pctential of technology for
teaching students with special needs.

We have established a center in the city for special education and
technology. We are working with a local college, Emanuel College,
where hundreds of our Boston public school teachers receive train-
ing and graduate credits as participants in training courses and
seminars conducted at the center.

Then, of course, through our own Office of Technology, we have—
we conduct, we organize and conduct courses each year. We have
just negotiated a Center for Leadership Development where we will
infuse training in technology as a part of that offering.
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We have some extraordinary programs in our schools using com-
puters to work with parents as well. One school that is heavily im-
pacted by parents who are recent arrivals from various parts of
China, have now developed a means by which parents are actually
instructed in the use of computers by their children who have
learned applications during the school hours. And the parents learn
English and computer skills, while the children learn their native
language.

Twelve years ago in cur city through a municipal bond, there
was the establishment of funds for the purchase of some stand-
alone computers. But we know that computers bought 12 years ago
are virtually obsolete now. We have not been able to systemically
replace or systematically replace or upgrade this hardware, except
through a school-by-school patchwork approach funded by business
partners or externally funded grants.

And as we know, stand-alone computers are no longer state-of-
the-art anyway. When computers are networked or connected to
one another, their usefulness as learning tools, we all know, is
greatly enhanced. And then last year, I would like to share this
with you because it is an attest to how computers can be such—
can have such an impact upon children.

Last January, Senator Kennedy came to our city and heard from
a young man who gave testimony there that he was seriously vis-
ually impaired. He had been blind since childhood. He spoke about
how his grades and his chances for continuing his education in col-
lege dramatically improved once he was able to gain access to cur-
rent, adaﬁtive technology. His grades, as he said, shot up. And
through the use of technology to help overcome the restrictions cre-
ated by his disability, he became the class valedictorian, and today
is studying at Harvard University.

In terms of recommendations as I close, I have three basic rec-
ommendations to make as we talk about telecommunications and
the impact upon public schools. One has been touched upon, in fact
two of the three have.

There is certainly a need for a revenue stream for the schools to
help them solve their major capital expenses.

And then second, we need to address the significant need for pro-
fessional development, ongoing professional development to make
sure that the people who we are asking to work with technology
are comfortable and capable of using it.

And then thirdly and finally, another place that we can use tech-
nology, one that we would like to use it more effectively, is in the
area of student safety. Those of us who work in urban school dis-
tricts particularly need to find more effective and more efficient
ways of dealing with this very, very thorny issue.

The Boston schools for many years used simply FM radios to ex-
pedite these seemingly mundane but necessary tasks of manage-
ment. We have now reached the limit of existing radio capacity and
are actively soliciting approval to open a new group of UHF chan-
nels, which up until now have been held in reserve by the FCC.
The subcommittee, hopefully, can be helpful to us in unlocking that
channel.

As we groped with the many, many demands upon education
today, we need the support, we need the help at all levels, and es-
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pecially the national level. This is a national problem and I think
pleading for a national solution is the only way that the United
States I think is going to maintain its leadership in an increasingly
global marketplace.

I thank you very much for the opportunity to share these
thoughts with you.

[The prepared statement of Lois Harrison-Jones follows:]

PREPARED STATEMENT OF LOIS HARRISON-JONES, SUPERINTENDENT OF SCHOOLS,
BOSTON, MASSACHUSETTS

Mr. Chairman and Members of the Subcommittee on Telecommunications and Fi-
nance; We find ourselves in an extraordinary position in the Boston Public Schools
regarding the use of technology and telecommunications.

On the one hand, we have a number of programs that are widely perceived as
national models in the use of technology to enhance education. We have an excep-
tionally robust relationship with the business community in the city, one which has
resulted in the contribution of millions of dollars in hardware, software, and tech-
nology support to our schools. Compared to many urban school districts around the
nation, we are way ahead in creating the capability in all our schools for the use
of telecommunications in our classrooms.

All this being said, we also find, on the other hand, that we are severely limited
in our ability to take a significant leap forward in the use of technology, mostly be-
cause we lack the funds to do it.

As innovations in technology are booming, especially in ways that can be used for
classroom instruction, our capacity to make use of these achievements has been se-
verely constrained—by serious limitations in the capital and training resources nec-
essary to make full use of new technology.

This technology gap—between what is available and what schools can afford—will
have its greatest impact on the children of families that are economically disadvan-
taged. Those students who can depend upon more affluent parents to provide them
with the means at home to gain access to the information highway will develop at
an increasingly faster rate than those dependent on schools for the same access, es-
pecially if the schools are not fully equipped to help them.

We are moving ahead—exploring new uses of technology in a growing number of
our schools. Yet we are falling beEind. We have had to cut basic educational serv-
ices, as fiscal constraints resulting from reduced resources from local, state, and fed-
eral sources, have forced us to cut our budgets for the past four years in a row. This
is a time when the exciting innovations in telecommunications should have their
broadest applications in the classrooms of children who are challenged by special
needs, language barriers, or family economic constraints. These are the children
upon whom this new technology can have its greatest impact. And yet our schools
simply do not have the means to help them in a systematic way, and are dependent
upon an incessant patchwork of fund-raising even to be able to introduce a few of
the wonders of modern computers and communications.

We have a growing number of programs and services in Boston that are consid-
ered models in the use of technology and telecommunications as an enhancement
to education.

One of our most significant achievements to date in technology is BosNet—a local
telecommunications “bulletin board” that enables teachers and students in class-
rooms to communicate with their peers throughout the city. Four years ago, we
started this telecommunications system with a small external grant, and since then
have been able to build up to a level of 1,000 regular users. BosNet is aimed at re-
ducing the isolation of the individual classroom and giving teachers and students
a classroom-based means for quickly and effectively communicating throughout the
citg'. BosNet is now funded completely by the Roston School Department.

“very school in Boston now has at least one cable “drop” which e.ables the school
to become connected to a telecommunications network. We also have established—
in every school in the city—two dedicated telephone lines for the use of tele-
communication. These two related advances—dedicated lines and cable drops in
every school—are important steps toward enabling every school to gain access to the
“information highway"” that is increasingly being seen as & necessary route toward
a successful future for all of us.

We have piloted the use of the Information Hlighway in one of our high schools,
with surprising results. At Brighton High, through the generosity of the Boston
business community and through a competitive grant from Apple Computers, the
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school has been able to establish computer labs in ten classrooms with the technical
means to connect to a large data base of publications. The quality of the work being
done through this program is exceptionally high. Teachers and students are using
the technology on a daily basis. Every teacher in the school has been trained. The
quality of research papers, the use of computers as a bilingual instructional device,
and the new level of ability the school has for teaching design, writing, math, and
other aspects of the high school curriculum is way beyond what they were able to
do before the labs were in place.

The Brighton High program is serving as a model for the city as a whole. We have
a new commitment, from the Mayor of Boston, Thomas Menino, along with the Bos-
ton Public Library, to bring “Internet” into all our schools over the next several
years. This is a significant %nancial commitment. -As you know, access to Internet

ives its subscribers the ability to gain electrcnic access to literally hundreds of pub-
Filcations that can be used by teachers for planning lessons and by students for con-
ducting research and developing new levels of self- earnin% skills,

We also have programs such as the model at the Harvard Kent Elementary
School, where we are piloting the use of technology and telecommunications as an
instructional tool for special needs students. The school is working with “CAST"—
the Center for Adaptive Special Teaching—to provide professional development for
teachers and administrators in how to harness the enormous potential of technology
for teaching students with special needs. The Harvard Kent is a uniquely ambitious
g)odel in technology applications for physically and intellecturlly challenged stu-

ents.

We Lave also established in Boston a center for the use of technology in special
education. At Emmanuel College, hundreds of our Boston Public School teachers re-
ceive training and graduate credit as participants in training courses and seminars
conducted at the Center. This Center Is supported and staffed by the Boston Public
Schools and provides direct support to classroom teachers working with our severely
handicapped student population.

Addtionally, our own Office of Instructional Technology organizes and conducts
twelve courses every semester for Boston teachers in the uses of technology. These
courses are completely voluntary, and are paid for by the participants. Three hun-
dred teachers each semester are taking advantage of a full menu of courses in tech-
nology and telecommunications.

We also have some extraordinary programs in our scheols using computers as .
teaching tools. Just one example is our Parents as Partners program at the Josiah
Quincy School. The program uses computers donated by the Bank of Boston and
software and instructional time paid for through competitive grants. Parents as
Partners provides Quincy School parents from Chinatown with Instruction in Eng-
lish and in the use of technology in after-school hours. Parents are actually in-
structed in the use of computers %{1 their children,who have learned the applications
during school hours. The parents learn English and computer skills while the chil-
dren learn their native language. Parents become actively engaged through Parents
as Partners in their children’s learning experiences at the school.

We have learned in Boston that tec%mo;o can help teachers and students make
an important educational leap, when the school has the combination of equipment
and instructional skills to use it. Through business, philanthropic, and competitive
grants, many of our Boston schools have created innovative programs like those at
Brighton High and the Josiah Quincy Elementary School. For us, the challenge is
to make these available to every school, and to find ways for schools to become self-
regenerating: where new technologies are available as well as the skills to use them.

welve years ago the City of Boston through a municipal bond issue established
funding to enable our schools to purchase Apple 2E and IBM Personal Computers
for our schools. We established computer labs in nearly every school through this
funding source.

One of the dilemmas of this however has been that once the funds were spent,
they were gone. Computers of twelve years ago are virtually obsolete now. We ?‘lave
not been able to systematically replace or upgrade this hardware, except through
a school-by-school, patchwork approach fundegrby business partners or externally
funded grants. Stand-alone computers are no longer state-of-the-art anyway. When
computers can be networked, or connected to one another, their usefulness as learn-
iniitools is greatly enhanced.

owever, it is a very expensive proposition to fully network existing stand-alone
computers. In some of our schoals, such as the McCormick Middle School and the
Josiah Quincy Elementary Schools, we have been able to network our computers ef.
fectively, funded by the Bank of Boston. In other schools such as English High, the
hardware has been networked through competitive grants. Each network upgrade
couts approximately $50,000 per lab. The cost for this as a system, especiaﬁy one
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that has wrestled with the possibility of laying off teachers every year during the
present decade, this expense is a very dear one.

Last January at West Roxbury High School, Senator Edward Kennedy conducted
a hearing as part of the development of his legislation for support of technology in
education. At this hearing, one of our students from Boston Latin School talked
about the impact technology had upon his life. The student was seriously visually
impaired—blind since childhood. He spoke about how his grades—and his chances
for continuing his education in college—improved dramatically, once he was able to

ain access to current adaptive technology. His grades “shot up,” as he put it.

hrough the use of technology to help overcome the restrictions created by his dis-
ability, he became the class valedictorian and today is studying at Harvard Univer-

sity. .

Xll of our children in Boston should be able to gain access to state-of-the-art tech-
nology for instruction, particularly through telecommunications. As funds continue
to be cut for public education, however, the gap that presently exists between stu-
dents from inner city, low-income families and their counterparts in more affluent
communities is only going to widen. Parents who can buy computers, subscribe to
Internet, put terminai; and modems in their children’s bedrooms, and communicate
electronically with their children’s classrooms dre to see great results in their chil-
dren’s education. Parents who cannot afford steps are going to rely increasingly on
their public schools to provide them. Where schools ecannot do so, the inequities be-
tween those who have and those who don't will become increasingly apparent in test
scores and other indicators of academic progress.

The problem for school systems like Boston is that technology is a_major capital
investment. We spent a lof of money putting a cable drop in every Roston school.
The truth is that we should have a cable drop in every classroom ‘in every school.
We dedicated two phone lines for each of our 119 schools. Every teacher should have
his or her own telephone line. We can only begin to imagine the possibilities for Bos-
ton school children, if every one of our classrooms were equipped with computer
hardware, modems, telephone lines, and access to Internet.

The bond issue in Boston 12 years ago raised $4.5 million and that was not
enough to put hardware in all our schools. Today, it would cost $12 million to put
a telecommunications work station for every teacher in Boston. This would not in-
clude any of the training or equipment necessary to connect students to these net-
works. Ironically, students that have not learned as well through more traditional
forms of teaching are often the ones who need technology the most, yet get the least,
and the least consistently. Even though we are ahead of many school systems, our
best efforts are still in the “pilot” or “demonstration” stages. where a few entre-
preneurial teachers or administrators have ‘written a grant or won a contest and
gotten some hardware for their school.

(1) There needs to be a revenue stream for schools to help them solve
these major capital expenses. This will require a major funding initiative that
cannot be borne by the budget cutting measures that school systems have had to
follow in order to do anything innovative and systemic over the past few years.
Technology is not a substitute for teaching or books. It is 8 means through which
teachers can use their teaching skills in more focused ways to help students learn
to become life-long learners. Computers and telecomnunications are increasingly es-
sential tools that all educators will need in order that their students be competitive
in a global economy. We can no longer do it with pencil and paper alone, because
our students will fall too far behind.

(2) We also need to address the sifmiﬁcant need for professional develop-
ment, if we are going to make full use of the promise in telecommuni-
cations. Computers, modems, and other expressions ot technology demand a proc-
ess of continuous learning, to stay abreast of rapid changes. The costs of retraining
teachers and providing means for their continuing enrichment are significant, yet
must be provided if the technology is to be put to best use. Any revenue stream
must take into consideration the dual needs of equipment and keeping its users
equipped, if the expense is to be worthwhile.

School systems and school leaders have an important role to play in this retooling
process. Our curricula in every subject must be rethought to take full advantage of
the new opportunities and demands in a society when so much more information
is going to ge readily available to young people. We need to spend less of our time
in classrooms transmitting a body of knowle ge to students and more time teaching
them to use their own skills to learn themselves. This is a major shift in pedagogy,
one that is gradually taking place in all our schools, vet one that needs to | sped
up if our children are going to compete successfully.

This is the part of the equation that schools must contribute: the retooling of cur-
riculum, teaching priorities, and classroom strategies to fully engage our students
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in a changing economy. Where we need help is in.the high initial costs of equip-
ment, the longer ‘erm costs of servicing and renewing that equipment, and the
training to make full use of technology. .

(3) Another place we need help is related to student safety. This is also an
area in which the federal government can also play a role. Telecommunications in
a large public school system includes the use of two-way wireless devices. It is the
optimal medium when people need to communicate during the school day. School
safety is enhanced by tge use of two-way radio for managing student securitg and
expeditirg the boarding and deboarding of children from school buses or for o tain-
ing assistance during medical emergencies and other situations involving the phys-
ical welfare of students.

The Boston Public Schools has for many years used FM radios to expedite these
seemingly mundane but necessary tasks of educational management. We have now
reached the limit of existing radio capacity and are actively soliciting approval to
ogen a new group of UHF channels which up to now have been held in reserve by
the FCC. I am advised by my Chief of School Safety that he needs Channel 15 in
the 476 megahertz range. This Subcommittee can be helpful in unlocking that chan-
nel.

Our, plans for the new channels will not only expand the use of wireless commu-
nications but will add state-of-the-art applications including transfer of confidential
data between school operations; transmission of faxed information between class-
rooms and the main o&'lce; and the implementation of alarm and control functions
in buildings for energy management and resource allocation.

If a hurricane came along and blew the roofs off of our city schools, no one would
expect that the money to fix them should come at the expense of paying teachers
or buying books. We have a growing national problem as a resuit o? innovations in
telecommunications: schools serving children without family means to provide com-
puters and training are going to fall further and further behind. The cost for all
schools to take advantage of technology is enormous. We need a strident comnit-
ment from all sources, local, state, and federal, that can enable schools to make the
si%niﬁcant jump in capital expense to get wired and ready for telecommunication.

n the past three years, even as our own Office of Instructional Technology has
increased the number of teachers it has served with courses and seminars in tech-
nology, its staffing operation has had to be cu: This sort of Peter-to-Paul robbing
will never enable our schools in the city to stay at pace with our more affluent sub-
urbs, and it will never allow us to catch up to nations where there is a more strident
commitment to education as a major national priority.

We need leadership at the national level. This is a national problem pleading for
a national solution. It is the only way the United States can maintain its leadership
in an_increasingly global marketplace. What better Congressional Subcommittee
t}‘xi%n Telecommunications and Finance to provide the bold leadership that is need-
ed?

Mr. Chairman, thank you for providing me with this opportunity to speak to you
and your Congr-ssional colleagues in order to provide an outline of the importance
of telecommurications in the educational lives of students in Boston and in urban
systems throughout the nation.

Mr. LEIiMAN. Thank you very much.

As 1 said, we are going to have to let Ms. Roberts go. And let
me say, we certainly appreciate your being here today.

But I do want to asﬁ you a couple questions, if I may. And I
think what we will do is leave the record open and submit addi-
tional questions that I know will come out in writing to you.

Ms. ROBERTS. Right, we would be very happy to answer those
questions.

Mr. LEHMAN. Thank you.

This is an issue where it is easy to talk in generalities, and we
can identify the problem in generalities. And it is much harder to
get to the specifics, both of what exactly needs to be done and how
to go about doing it.

And there are—I guess like health care, there are a lot of roving
parts here and a lot of different—a lot of players on the field. There
are a couple, I think, rather provocative comments in Secretary Ril-
ey’s discussion, and I want to just lead you to them.
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He says at the beginning, it says: Both the connections to new
telecommunications and information resources and basic access
services to these resources, should be free, or as inexpensive as pos-
sible to educators and students to ensure that we get the maximum
benefit as a Nation from these resources. If we do not take these
steps, we will deepen the socioeconomic divisions that threaten our
Nation.

And later he says: I do not expect the Federal Government will
be able to contribute any large amount to this investment in infra-
structure. We must, therefore, work together to establish a regu-
latory framework for telecommunications firms that will ensure the
development of the NII for education. And I guess that is where
this committee lands right smack in the middle of the issue and
where the issues join.

Do you care to expand, maybe fill in a little more specifics of
what the S «cretary has in mind there?

Ms. ROBERTS. Yes. First of all, in terms of the connections to the
resources. In the first place, if you will recall, the Vice President
specifically challenged the regional Bell operating companies to
think about how, as they were deploying expanded capacity to com-
munities, to businesses, that they consider directly providing the
connections to schools. And, in fact, in a number of instances, there
really have been very significant efforts that have moved forward
in this area. ,

In particular, I point out the Pac-Bell efforts in California, the
Ameritech announcement in Indiana, and more recently a very in-
teresting solution that seems to have been worked out in West Vir-
ginia with Governor Caperton and Bell Atlantic. So, our sense was
that at the very least, the cannections to schools could be doable,
just the way many cable companies already provide the connections
to cable in many schools.

What that doesn’t take care of is the internal wiring, the internal
cabling to build the local network that would bring the resources
to the classroom. And in that case, our sense was that there could
be help in that area. In some cases, the telcos and the cable compa-
nies have gone even further, but in many cases, States like Florida
have actually set up funding for infrastructure building so that
eventually every school will be an intelligently wired school and the
conduit will be there for the long term.

In terms of the basic charges, there we are talking about the rate
structures that are in place right now, where we think that we can
work with you and with the FCC, and even potentially with the
State regulators, to think about how these rates could be made
more affordable, particularly preferentially for education.

Mr. LEHMAN. Well, I am sure—

Ms. ROBERTS. It is very contentious, and we know that. But the
Secretary really believes that it is his job to talk about the prin-
ciple of all of this. And then let me say something else. As States
are seriously planning the technology for their educational institu-
tions and working with institutions to do this, there really is an op-
portunity to understand what the full range of costs are. And also,
then, ultimately to think about how this can be funded in a more
reasonable way. 4 O
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There have been a number of proposals to think about funding
for technology, and in fact we are going to undertake a study that
looks at funding alternatives. In no way do we think this is not a
serious issue.

Mr. LEHMAN. I appreciate that and I certainly commend you and
the Secretary for your attitude.

Dr. Harrisan-Jones, you heard her comments about the great dis-
parities that exist in her area. The same is true in mine. I have
schools side-by-side, some state-of-the-art, some right out of the
last century. And frankly, it is not always the socioeconomic
ditches in the schools. Some of our poorer schools have better sys-
tems because of the particular nuances of the funding.

In fact, I have got one high school in my district that is one of
the top ROTC programs in the country, and the Navy has funded
a state-of-the-art computer center there for the ROTC program.
while side-by-side, the rest of the school doesn't have anything. So
there is these—it is—there are huge disparities and they are not—
they don’t necessarily follow normal lines.

Are we getting—we have all these different studies we cite that
are a piecemeal look at this. Are we getting an overall picture of
where we are at in this country? Are we gathering that kind of in-
formation so we can make judgments more accurately on a larger
scale?

Ms. RoBERTS. I think that is absolutely critical, and we need to
do that. We are going to begin part of that process through the Na-
tional Center for Educational Statistics survey of telecommuni-
cations to schools, We see that as providing the beginning of real
baseline data that will, in fact, point to the disparities, we hope,
and give us a sense of where they exist.

But I would also recommend that you look at the next Office of
Technology Assessment Report. I still have a lot of contact with
OTA. and the study that is going to be released, I am pretty sure,
by early January looks at technology and teaching the extent to
which we are making progress and where we are not. .

But part of our problem—and I would point this out to you, and
[ don't think it is surprising—is that most of what we do in edu-
cation is State and local. I, too, have been surprised at the fact that
[ can find schools and sometimes even districts where one would
not predict that there would be so much technology being deployed
and being deployed effectively because in terms of economics this
15 not an area where you would expect to see these resource.

When you start to look at it and you try to understand why—
why can this district do it and this school do it, there are islands
of excellence, and what it comes down to is a couple of things. One
is leadership.

I just spent time with Leona Williams, who is the superintendent
of the Val Verde School District in California, and what she de-
scribed is a process that she undertook to look directly at her budg-
et. With not a single new dollar, this superintendent was able to
significantly change her district’s resource hase for technology, for
education and for learning.

I talked to another superintendent in Perry, Ohio, and I heard
the same story.
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What I think we need to do is look at what these people have
done and ask ourselves what did they give up, what did they do
differently because, in part, we are talking about major institu-
tional changes as well. So that is the second piece. .

And I think the third piece is we look at how we in Federal pro-
grams, we require people to do things with technology and provide
separate streams of funding in Chapter 1, in other math and
science and education programs. But we really don’t ask for people
to think about these resources in a comprehensive way and encour-
age them to deploy those resources to benefit kids an to benefit
schools. So I think we can do a better job on our side as well, and
Congress can help us there.

So it is a long answer, and it is a lot of things: It is people. It
is leadership. It is being lucky enough—for example, if you are in
Tennessee—I was just thinking about Mr. Cooper—if you are near
the Oak Ridge National Laboratory, and you are in Knoxville, and
you are in Oak Ridge, and you are in Anderson county, you have
a network in place because the Oak Ridge National Laboratory peo-
ple decided tﬁis was something they wanted to do on their own
time and make it available.

We have to begin to really think about how we use all the re-
sources that are available across the country.

Mr. LEHMAN. Finally, let me ask you this: Do we have any com-
parisons here, information, that would tell us where we stand in
this whole issue versus other countries—the Germans, the French,
the British, the Japanese?

Ms. ROBERTS. To my knowledge, there is no fully comparable
data. However, there is a major study on the use of computers in
our classrooms. That is an international study that looks at the
United States and other areas. It is called the IEA study. As I re-
call, we have pockets of excellence, we have islands of excellence
in the United States, but we don’t come nearly as uniformly close
to the base of technology that some countries have been able to
achieve largely because education is a Federal, if you will, or a na-
tional system.

But what the IEA study shows and what other anecdotal evi-
dence also points to is that, in terms of the cutting edge, we have
the cutting edge examples, and the real challenge is how do you
scale up? How do you scale, as Dr. Jones has pointed out, from a
model project here to a whole system that is using these resources
effectively?

Mr. LEHMAN. Thank you very much. I appreciate your being here
today and, again, give our sympathies to the Secretary. Look for-
ward to working with you on this issue.

Ms. ROBERTS. Thank you for inviting us. I think this is the first
time we have come to testify before your committee, and we are de-
lighted to be here, and we know we have a lot of work to do. We
are eager to move forward.
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Mr. LEHMAN. Thank you. Very good, we appreciate that.
Dr. Rescigno, we will put your entire statement in the record,
ask you to summarize and welcome you out from California.

STATEMENT OF RON RESCIGNO

Mr. REscigNO. Thank you, Congressman, members of the com-
mittee. We do have three Californians here, I believe, two, myself
and Linda and John Kernan.

Ms. RoBERTS. No. I wish I was.

Mr. REsciGNO. Sorry about that. I ami also very familiar with
your school district, Congressman. We have had many visitors from
Fresno to our school district.

I am a school superintendent, been one for 16 years, which sort
of breaks the mold in California, at least. The average tenure is
about 3 years—or anywhere, right? Sometimes I think I am as
much a part of the problem as part of the solution because I have
been in public education for 36 years, both on the East Coast and
the West Coast.

Eleven years ago, when I was appointed superintendent of the
Hueneme School District, we set out with a vision to try to bring
equal opportunity to all of our students. The Hueneme School Dis-
trict is a district of close to 8,000 students, multicultural district,
multiracial district, 60 percent Hispanic, 30 percent of those
nonEnglish speakers, blacks, Asians, typical of what you would
find in southern California, our migrant population, and we have
a very large Navy base close by. It is a Seabee base. And we also
have a very large Naval Air Force base close by, so we are pretty
typical of an urban center in southern California.

The vision was to try to bring something to our students that
would be exciting, motivating and pay off dividends in the long
term. Now, after 11 years, in my testimony—my written testi-
mony—we have been pretty specific in terms of what we have tried
to accomplish.

I think the bottom line with us is that we did accomplish fantas-
tic things with the use of network technology and student learning.
Our kids have generated achievement scores that are absolutely
fantastic. We can compare very favorably with students throughout
the United States, as our results show. And also, as our results
show, that there is a direct relationship between the use of network
computer technology and student achievement. I think that is a
very powerful statement. And it has been proven by the University
of Southern California in a 4-year study.

Now what did we attempt to do? We attempted to focus on the
learner and bring the resources to the learner. When we tried to
do this 11 years ago a lot of people, including, I think, John, who
had visited us on several occasions, thought, wow, what are they
trying to do here?

We tried to create network environments, which we did, called
smart classrooms, which were multimedia environments that were
networked inside classrooms and ultimately throughout the school.
And we also tried to work with the teachers in terms of developing
the necessary tools for them to work in that environment.

As we went through this program, we were visited by various
people throughout the State of California, and, ultimately, we were
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selected as one of six model technology schools in the State of Cali-
fornia.

Now, as you know, Congressman, there are over a thousand
school districts in the State of California, 30 million people in that
State, and there are only six that are model technology schools. So
we should be doing something with technology, and we should be
showing some results because we did get some effort from the State
of California to help us do this.

Our results show very clearly that network technology allows you
to create a new learning environment for students. But, beyond
that, something happened, and I think that is the reason why I am
here.

There was an article in USA Today several weeks ago which in-
dicated our relationship with a large telecommunication company,
MCI, as well as the Council of Urban City Schools, as well as the
possibility of a grant being awarded by the Department of Com-
merce. What it said was that our school district was working to de-
velop electronic curriculum which then could be produced on a CD-
ROM which would allow that curriculum to be used throughout the
United States over a network, a superhighway, whatever.

Now, what we have tried to do in the Hueneme School District,
not only have we tried to do connectivity issues, of which we are
doing with the Department of Defense, schools to schools through-
out the United States, real time telecommunications and working
through simulated activities, we also have extensive work with our
local cable company. We are applying the tools in real time activi-
ties. -

But what we have done is we have tried to create a public school
as a nonprofit institution or foundation. And just—if you know of
Yogi Berra, basically, it is a nonprofit foundation for profit, and
what we have attempted to do was to create a new role for the
teacher. The teacher is able to bring together all of these multi-
media programs with good solid instructional strategies. And,
whatever you think of California, we have terrific curriculum out
there, bringing that all together.

And then with a relationship with a private company which has
the worldwide license for CD-ROM fractal technology, which is fair-
ly extensive and fairly good technology in terms of the compression,
decompression kinds of things that you have to do with video. We
were bringing that together so that we could produce a product
that would be replicated and used throughout the United States.

What we found out was that what we could do as educators was
create the intellectual skeleton through this electronic curriculum.
Then a private company, preview publishing company, was able to
bring in a Hollywood producer to bring that all together so that we
could begin creating multimedia technology that worked in our
classrooms. .

Because cvery time people came to visit us—and if you read this
testimony, you will see over 3,000 visitors have visited us since
1983 from all over the world and from all over the United States—
they wanted our curriculum. Where is the electronic curriculum?
How do you put that together?
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Well, it is put together in 250 different pieces because of all the
different resources you are using but bringing it together into one
common medium and then putting some value to it.

Now, what we thought about was, okay, that is our intellectual
property. We oewn it. And we worked out a deal with the company
through which they would pay us for the teacher’s time off so we
would have the teacher with one leg in the classroom and one leg
out of the classroom working on this kind of curriculum. And it be-
came very exciting because teachers were anxious. They liked that
idea of doing some research and development on their curriculum.
They really were excited about it.

And, as a result of that, we worked out an agreement with this
company to produce CD-ROM technologies, an§ we hope that by
the end of June we will have our first two series in the market-

. places.

Along with that, we have a relationship with MCI to set up a
network between us and northern California and Savannah, Geor-
gia, to see if we could store and send this kind of curriculum so
youngsters from different parts of the United States could be inter-
acting with real time—with simuiations and real time activities.

Those are some of the kinds of things we have learned from the
technology and some of the kinds of things we think the future is
going to hold for our children. So, basically, that is what we have
done initially. Why we are here is because of that article in USA
Today, 1 believe, because of what we are trying to do with the
teacher in terms of changing the learning paradigm and making
the teacher much more entrepreneurial in the way they deliver in-
struction to the classroom and the way we can use their intellec-
tual property.

I might want to explain also to you that I do have recommenda-
tions listed in the report regarding what Congress and the Federal
Government can do. I might refer you to two things that we are
doing currently with the Federal Government.

The one thing we are doing with the Department of Defense—
you might ask how does a school district in Port Hueneme work
with the Department of Defense. Well, we were granted a cont. ct
because of some of the mature educational models that we have de-
veloped, one of them being this nonprofit foundation for technology,
the other being this relationship in the development of electronic
curricalum, to see if we could scale up some of these models to
larger school districts. And we are attempting to do that in the Sa-
vannah Chatham School District in Georgia, and the Department
of Defense sees this as a way to take a good hard look at whether
or not our successful models can be scaled up to a large school dis-
trict in the south.

The second thing is part of the recommendations regarding Con-
gress is the whole idea of subsidies. You have heard Dr. Jones talk
about that, but, you know, we have been subsidized for a long time
from the Federal Government, at least our district has, using
Chapter 1. I think that it is very important that we look at the
subsidy issue, especially in terms of under-accessed student popu-
lations.

And traditionally the information centers in the United States
have been schools, libraries and community centers. and I would
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suggest that the end user is where the subsidies should be, not on
the pathways. Traditionally, we have always in school business
have been concerned about our own networking and whatnot, and
we have had marketing people come in.

Mr. MARKEY [presiding]. If you could just wrap up in 20 seconds.

Mr. RESCIGNO. Thank you very much for listening to me and for
having me here. I certainly appreciate the opportunity, Mr. Chair-
man. Thank you very much.

Mr. MARKEY. You will have more opportunity during the ques-
tion and answer period. Thank you.

[The prepared statement of Ron Rescigno follows:]
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Ron Rescigno, Ed.D., D.H.L.
Superintendent, Hueneme School District

A NEW AGENDA "THE SMART WAY"

Hueneme School District

The District. founded in 1873, s
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Change and Progress

During the last decade. e;-(perience in the Hueneme School District has
documented that major fundamental change and progress takes place in the
organization and management of public school education. the public school
curriculum, and student achievement ds a result of the intelligent use of electronic
information networking technologies. Change is with us all the time. It is
inevitable. Change is accompanied by a lack of permanence and stability, but the
progress that occurs from change is positive, and worthy of pursuit.

Our country is involved in a significant industrial and social paradigm chitt,
The mechanical technology that ereated the Industrial Revolution has been largely
replaced by technology ushered in by the hkes of Bill Gates and the Micro-Soft
Corporation,  neuron  networks,  high speed  computing.  three-dimensjonal
holography. virtual reality, and more! In private industry, smart electronic tools
have replaced industrial age mechanical systems with technical and human
information processing systems.  In any innovative, competitive business that
hopes to succeed, people aren’t bemng told to work harder. and more people aren’t
bewng hired: instead the whole operation being restructured to work SMARTER.
For public schools, the ability to electronically deliver networked mult-media to
the student learner--combiming audio, video, sull images. graphics, text, and
amimation--intelhgently integrated with people and curriculum s providing the

cutalyst for fundamental chinge and progress in the wav cluldren learn.

THE ORGANIZATION AND MANAGEMENT
OF PUBLIC SCHOOL EDUCATION

I he tocus of oreamzanon and manapement m U8, public school cducation




has been largely concerned with the social organization which delivers knowledge
to the group. This fundamental organization has, for nearly a century, included
teachers, texthéoks. school buildings. school buses. instructional aides. custodians.
ete. Unfortunately, the maintenance of this rather rigid organization has hecome
an end in itself. and a subject of well-deserved criticism throughout the past
decade. The true end of public education is student mastery of knowledge and
okills. The central challenge to educational organizations in the information age
centers on the effective and efficient mediation of knowledge and skills to the
tearner via an organization that is flexible, responsive. and outcome-based. The
heart and soul of electronic information technologies is the effective and etficient
tanster and mediation of knowledge. Data bases, clectronic communication
systems, knowledge networks, and networked multi-media will change the hasic
orga-nizmion of public schools. We need to think mn terms of learning netw orks
not traditional schaols  Learning networks are flexihle and dynamic. Learning
netw orks force new collaborative strategies with emphasis on people working
together in complex tasks. Learning networks can dramatically improve student

mastery of informaton age knowledge and shills
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fulfilied one of the "promises” of interactive technology by initiating a radical
restructuring of the traditional public school educational organization in the

Hueneme School District.

Stages

I he District has evolved through various developmental stages of

educational technology during the last decade. Starting with stand alone computers

in ¢lassrooms, the District evolved through:
Computer Assisted Instructional Labs in All Schools;

Computer Assisted Instruction Electronically Distributed (Networked)
to Individual Classrooms;

Introduction of Stand Alone Multi-Media Interactive Technology
-L.aser Disc Players

-Video Players (VCRs)
-Compact Disc Players
-Cable Programming

-Satellite Programming
-Internet Connections:

The Integration of Technologies and Networking Capabilities Into the
Smart Classroom; '

The Integration of Smart Classrooms Into A Smart School:

Smiart School extension through the INTERNET and other electronic
Inghways into a "Virtual School House "

The Smart Classroom

The Smart Classroom is a classroom supported by an electronic infra-
structure which provides the capacity and connectivity necessary for all data,
voi - vdeo applications. The Smart Classroom ereates an interactive learning
chvent where  all learning--the  theoretical with  the  practical.  the

tlase tvnie with the senses- is the focus of education. Where the computer and
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other electionic devices are the primary information deli- ery system for the basies
of the academic subjects, and where human resources education is centered on the
.

creation of student products. The Smart Classroom makes learning interactive for
all students, allowing the teacher time to attend to the needs of cach student,
personalizing and individuaiizing the learning experience.  Since the development
of the original concept--a computer managed multi-media classroom--the Smart
Classroom has evolved through cleven different generations into the current and
most technologically advanced moded.

Thc first and second generation Smart Classrooms were spectally designed
to give the teacher a specttum of tools to individualize istruction in order to teach
more etfectively. (Figure 4) Desk units were created to conceal color monitors
beneath glass desk tops. The geometry of the desks creates concentric rings when
joined together  The resulting arrangement is rather hke that of o symphony

orchestra  with  the teacher as the
Figure 4
—— e e ey

conductor  and  facilitator  of  the

learning — process. The  electronie

network is capable of delivenng audio.
video, and data in a seamless fashion

1o the learner. A nmultitude of

clectronic curriculum materials allows

cach learner to be exposed to the

learning modality that best fit his or
her learning style. The classroom’s electronte cutricalum s designed 1o expose
sudents 1o cntial thinkimg moearth, ifer and physical scrence. Over 350
cutriculum resources are programmed to accomniodate for indvidual student

achicvement, learning styles, learnig speed, and motvation
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’I he third and fourth generation Smart Classrooms incorporate a

learning cluster concept with five learning cluster areas designed into the
classroom environment. (Figure 5) Each cluster has the electronic capability of
processing information to individuals or groups of students for particular learning
or teaching strategies. Driven by a network that has the capability to send and
store data. video. and audio, the learner can process and create innovative
solutions to problems in the study of history, geography. and language arts. The
classroom design places the teacher at the front center of the tiered learning
clusters. The purpose of the classroom design is to create a total human learning
environment with a layout emphasizing people instead of machine technology.

Sludents in the third generation

Figme §

U.S. History Smart Classroom work
individually on content software with
the greatest portion of theiwr time being

spent working in cooperative groups

with simulated activities.  Students

working in groups are asked to solve

.4 historical problems by scarching data-
hased soft.are and historical software simulations.  Emphasts is placed on
patticipation in making decisions, setting goals, plannimg. taking action as a group,
and producimg a quatity product.

Thu fourth generation Language Arts‘Reading Smart Classroom ajiproaches
learnmg trom an environment *hat allows the student to improve hiséher writing,
teading.cccemng,and speakimg skills by terfacig with electronie simulations.
The classtoom incorporates computer manaped electronic auste as a form of

student cspression and communication by integrating language arts and the fine
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arts  Seailarities between the basic elements of music, and the basic 2lements ¢:
language are electronically interfaced in a learning environment that emphasizes
the learner's visual, aural, and audible senses.

The fifth and sixth generation classrooms., the Smart Lab 2000, 15 an

extension of the school's math, and
Figure 6

scrence curriculums, allowing for a
magor focus on the application of
knowledge and skills.  (Figure 6)
Emphasis is placed on connecting
learning to students’ daily lives and

opportunities  tor future study and

careers. Students are  pressed to

interact with information, complete tasks. and to operate witha the constraints and

demands of the work world outside the classroom.

The Smart Lab is a responsive learning environment where students

interact with an extensive collection of computers and peripherals to simutate real-
world applications of the new and powertul technologies that drive our world.
Working in teams at island-hhe work/Zlearn stations, students engage directly in the
observation, exploration, apphcation, and assessment of technological phenomena
and related prinaples of scierce and math.  In addition to computers, the power
of laser dishs, CD ROMS, video tapes. and other advianced fearming tools give
students hands-on minds-on experiences i the areas of roboties, comprater-aded
manufacturing,  sastems  simulations, word  processing. computer assisted
publhishing . satethte technology, pneundtic structures, monotat transportation,
wind energy . aerodynamic testing, space-frame construction. hydroponics, and

more A svncrgistic, imterdiserphinary program of instruction accompanies this
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Vlasstoo S s slios adicaduin cud, open-ended learning paths that sharpen
their conceptual skills while facilitating creativity and discovery learning.

Follo\\-ing the ~xth gencration Smart Classrooms, hybrid or prototype
extensions cmlved- in other subject disciplines in junior high schools and
elementary grades, and included Science, English as a Second Language, Language
Arts/Black Studies, Math. and Geography. (Figure 7)

Frgne ©

Prototype Science Prototype ESL
Smart Classroom Smart Classroom

Thc 11th  Generation Smart Fuaves

Classroom Math cvolved from the best
instructional - practices  and  learning
cnvironmients ot the previous Smart
(’Iu\;rnnm\. (Frgure &) The purpose of
the Smart Math Classroont 18 to empower

alt students mathematically to improve

academic achievement. . Mathematically

vipowcered  students think aod
conmmnicate, draw on mathematical ideas, and use mathematical tools and

technmques, Bmphasis s given to smdent interaction and written communication,
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Flat-top, spacious work stations are available for students to work together on
products and mvestigations.  The hardware is recessed below these work stations,
so the focus remains on applications and interaction among students.  Lessans
extend several days or even weeks. Students concentrate on large mathematical
ideas and their interconnections.,  Math strands such as number, measurement,
geometry, and logic are studied as part of unifying ideas such as patterns and
proportion.

A variety of tools including manipulatives, calculators, camputers, videos,
and laser discs are continually available for student use. Computers are used to
analvze data rather than perform drill of basic facts.  Teachers and students
become proficient in the use of software including ward processing, the use of
spread sheets, graphing programs, and data bases to display results and identify
patterns. Students use software (o manipulate text, graphics, and video images in
ways that promote exploration and discovery.

Lcarmng-ccmercd software allows the student ta think and use information
to solve and create problems.  Immediate feedback is available electronically.
Student writings, products, visual presentations, and reports are kept on electront
notebooks. These notebooks are used for observation and interviews for purposes
ot assessment. Wrting clarifies, reveals thinkg, and plays a major role in the
Smart Math Classroom.  Teachers evaluate written ~ork in mathematics on the
basts of the thinking it reveals in ciear, concise written explanations.,

Thc cassroom boasts “state-of-the-art technology including a network
driven by a Penttum 90 CPU where audio and video data can be stored, and then
aovessed by pepals ondemand. Students call up video, aucho, and data and store

the mtormation needed at thers own computer station. Flectronic portfolios are

dosctoped by coregistering video sad sne wath text and then stored e the
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computer data base.  This Smart Classroom has a virtual capability. It is linked
-4 directly to every classroom in the District by coaxial cable, and directly into the
_ Internet, and more specitically, to the National Education Supercamputer Pragram

(NES) by telephone and madem connections. It is anticipated that in partnership
B with MCI this classroom will have a direct Tl telecommunication link to

— classroams in Northern California and Savannah, Georgia.

The Smart School

he Smart School. driven by electronic networking systems. creates a new
- stvle for school organizations. The Hueneme School District is searching for an
understanding of the proper balance between human and technical information
processing. 1t appears that many of the competencies necessary for learning will
continue to rest on the human side as we are called upon to vreate a work
environment of shared values and goals.

Nch\m‘kmg technology places total mitative for decimions at the student-
teacher level. Experts are responsible tor exercising inttiatives for student learning
and overall school orgamizational responsibiity . This Tearming model ehannites
the need tor school organization and administration as we hnow it The successtul

use of networked technology to create new school environments rests on attitude.

courage. and will. The major obstacles to the integration of networked technology
are the current rigidity of school orgamzations, classtoom practices, and a lack ol
vistonany deadership. However, the speed of change in ngh tech and 8" abihey
to accommodate the learner will foree the creation of new school and classtoom
. orgamzational stractures that ultimately will lead o a future of unhinuted learning,

— 4 Vi Classtoonm,” and then o " Virtual School House.,

~ "A Virtual School House"

i . 56
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ecently much has been written and spoken about the “Information
Highway," the Internet, the wide range of services the Intcrnet makes available to
educators and its* potential positive impact on student learning. The Internet was
created by the Department of Defense 25 years ago to allow government work to
continue even 1if part of the network was destroyed as a resuit of a nuclear attack.
It is a limitless international network of networks that enables people with
computers of all kinds to share services and communicate directly, as if they were
part of one giant, seamless, global computing machine.
Earl_v on. the Hueneme School District had free single access connection to
“the Internet as one of six designated "Model Technology Schools" projects in the
state of California. Using direct dial-up service. District teachers have mastered
the Internet topography. Teachers and students have heen involved with programs
connected through the Internet, including the Upjohn "Science Grasp” Network:
Scholastic Network and Electronic Schoolhouse through America On-Line; the
Lawrtence Livermore Labs’ National Education Supercomputer Program: and in
a California State Public School Project for Telementoring, gaming Internet access
using GINA (Graphical Interface for Network Access) for students and teachers.
The Hueneme School District did not consider the Internet as the model
"Superhighway.” It is only one component of the nation’s communications
infrastructure.  From an educational appheation and student learner consideration,
we were interested in the intelligent movement and management of information in
muluple  forms with its" use being  determmed by the  end-user, e

teacher/student.

Whllc continuimg to cxpersment with vers simple, single access connections

to the Internet that benetit only a few, the District began to vigorously pursue

program  to connect  all classrooms and staft onclime with a - hnown
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telecommunications network that was economical and had “real time" capabilities.
Our vision was to create a user-friendly "network of networks” combining real-
time voice, video, and multi-media by interfacing with the District’s local area
networks, the Internet. a coaxial cable television system and instructional network
(INET). and existing telephone lines with real time telecommunications
connections.

ones Intercable, Inc. INET: In 1989 the District aggressively pursued
a joint venture with Jones Intercable, Inc.. a large commercial cable television
company. Today. the Hueneme School District and Jones Intercable, Inc. are
providing siudents and teachers new experiences in learning through the effective
and efficient use ot telecommunications technology.  Jones Intercable, Inc. has
provided Hueneme School District with 60 miles of INET cables connecting
schools and classrooms from point-to-point and point-to-mulu-points. The INET
delivers real-time video. audio, and data to students and teachers. This interactive
multiple-direction system allows students and teachers opportunities to reach out
from the traditional classroom to the frontier of & new and exciting learning

paradign.

The development of this new learning paradigm--the "VIRTUAL" classroom

cavironment includes student live interaction with computer simulations between
and among remote classroom sites: live class debates between and among students
trom ditterent school lacations: teacher staft development with scholar experts;
student wiucudation between area schools; on-hne video transmission of top news
stories at the weeks and Ine mformation on patonal and international weather
Fhe INEFT svaem exposes studeats to a0 multitnde of learnmg resources and
mstractional strategies bronght about by the scamless mtegration and manipulation

of multi media Student results reveal an imcrease i comprehension, problemn
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solving, motivation, and positive atttudes. The business partnership between the
Hueneme School District and Jon :s Intercable, Inc. represents a productive merger

of business and community inuarests.

Video Teleconferencing: In 1990, the District expanded s local area

telecommunications program by forging a new alliance with the Port Hueneme
Division Naval Surface Warfare Center. Their Video Teleconferencing Center is
one of 170 plus Department of Defense nationwide conferencing rooms. The
Defense Commercial Telecommunications Network is a secure, digital, video
conferencing network which allows for full duplex video, audio. and graphic
transmissions for all sites involved, with a maximum use of 25 sites at one time.
Hueneme School District staff have worked cooperatively with personnel at the
Video Teleconferencing Center on varioux “Coast-to-Coast” events. The "Coast-
10-Coast” events link students in the Hueneme School District with  public and
Department of Defense schoobs 1 Georgia, Hawaii. Mame, Mississippi. North
Carolina, Pennsylvama. Virginia, and  Washington, This project emphasizes an
educational "hands-across-the-nation" approach by integrating sound teaching and
learning stratepies with the medum of real time telecommunicating.  The
program’s first step ts for students and teachers across the nation to reach out
through a pen pal program, and then a "face-to-face” telecommunication event at
the Video Teleconference Center. Through the telecommunications medium,
students share families. homes, h()i)hlcﬁ. othe interests, and life styles. A follow-
up telecommunication lesson focuses on @ particular curricular area. The program
greve from cight sessions with several different locattons m the fitst year to twenty
castons with multiple locations m the second  Continued growth with cxpansion
to additonal sites m the United States is anticipated in the 1994-95 school year.

On several oecasions, there has been an actual physical exchange of students and




teacher participants. The impact on student learning and teacher initiative has been
immeasurable.  (In fact, a teacher from Port Hueneme and a teacher from Virginia
who met via "Coast-to-Coast” were recently married")

Thc capabilities of the Video Teleconference Center include the abiity 1o
video tap;e incoming and outgoing video and audio signals.  Video tapes of
various teaching and curriculum learning activities exchanged between remote sites
have become an essential part of the tetecommunications lesson.  For example,
teachers have taped students performing science experiments and then viewed the
tape smultaneously with swdents at the remote location to show how the
experiment is conducted.  The video tapes trom the schoo! sessions have also been
used as @ selt-evaluation instrument for teachers and students.

Cunn‘ras in the Video Teleconterence Center are located so that three

dimensional objects or photographs may be viewed by the remote location
in real time.  Teachers have used these cameras to show an abacus n a math
project, balloon rockets in a science lesson, and flags and maps for a geography
lesson. Students have used these cameras to show pictures of their homes after an
earthquake, their school, local geography, and various other <ubjects.  One
interesting aspect of the telecommunications program has been its use as @ medium
to bring together innovative and creatve deas to teachers @t remote sites, An
outgrowth ot the video telecommunications swas @ joint stat! development program
between teachers from a K-0 clementary school in Port Hueneme, California and
teachers from a K-6 clementary school in Spanwiry, Washmgton.  Fhe possibilities

for mproving public school education through this existing network are linntless,

D(-siun for 4 New Generation of Schools - Connected: Owr newest

venture hrings the expertise of i large corporate phone company, MCI, together

with a private company, Pyrannd, Inc . and three school distiets Hucneme
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School District, Port Hueneme, Calitfornia, Berryessa School District, San Jose,
Calitornia and the Savannah-Chatham County Public Schools 1n Savannah,
Georgia. The "Schools - Connected” project 1s a compleiely new concept in the
delivery of education and services for communities across America.  The network
proposed for this demonstration project will connect three communities of varving
levels of economic and communications resources. The project will demonstrate
three components:

Distance Instruction-Teleconterencing:

Video on Demand; and

Interactive Multi-Media Courses.

istance Instruction/Teleconferencing will use the local cable networks

within the "Schools « Connected” via a T1 network from interexchange carrier
MCI, using digital modems. This will allow distance nstruction/teleconferencing
between the schools and classroom to classroom "real time” activities to take
place.  Video on demand will be available via dial-up ISDN lines to servers
tocated on the MCI network that will provide video instruction inte'ractively
through ISDN communication lines to remote PC computers.  Interactive multi-
media lessons will be developed on site to be used via CD ROM, and through the
video on demand network. Pyramud’s  fractal technology allows a normal video
signil to be digtized and compressed to a very small file size and transported over
existing telephone networks, and  decompressed at the  destination without

spectalized hardware.

Thc network will also have a direct Tl and/or ISDN connection into the

Internet wath a TCP TP (Pransanussion Control ProtocoliInternet Protocol). Thas
cannection will allow the "Schools - Connected” magimum use of Internet. The

tocus of teachers and students on the Tnternet will be to collaborate through time
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i dist e ceo oy simulated activities with real time oversight,

districts counceted will model simulation games conducted by the Department of

The tirree scheol
Decterse oa the Ine-iet using educational simulations insiead of battle simulitions.

THE HUENEME PUBLIC SCHOOL CURRICULUM

Curriculum is the body of knowledge and skills  that are taught in the

public schools. By definition. curriculum is an area that can be influenced by

information networked technology. The Hueneme curriculum foundation is hasic--
reading, writing, speaking. listenung, and calculaung; thematic--an instructional

8
focus that serves as a central thread or theme and allows for content, subject
reasoning;

sy
matter. or disciplines to overlap, to interact, and to be interlocked: thin' ng--
personal  qualities--responsibility

creativity . decision making, problem solving, visualizing, lfearning to learn, and
self-esteem,
management, and integrity.

sactability,

self-
I E:nhanccd by multi-media, technology has changed the curriculum from a
and non-linear curriculum examples.

statie representation of knowledge to a dynamic representation, allowing for Linear

Multi-media technology  helps teachers
enhance the natural learning process.

develop creative interactive lessons that present information in all the ways
students really think and learn. Curriculum and instructional electronie products

students easy aceess o information they  need.

They are destgned logically, allowing

The ability of multi-media
tedt dand graphics to creste an ntense and

technology to bring intormation to life is unprecedented. Multi-media technology

masimum student comprehension,

ERIC

integrates digital video, sound, animation, and photographic-qualiny nnages wirh

by ERIC

)
engaging learmng expenence
Technology can deliver each prece of mtormation 1 its best possible mediun for
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¢ccessing knowledge through technology wiil fundamentally change teacher
instructional strategies and will build a new learner; an epistemologist, --
researching the boundaries of knowledge and discovering new knowledge.
Complex problems are resolved through student collaboration while working with
networked interactive simulations.  Students become active learners making
decisions through exploration and discovery. Multi-media technologies will
provide access to information from all media in one place, allowing students the
opportunity to interact continuously with that information. Learning becomes
unlimited and traditional organizational barriers no longer impede learning.

The dynamics of building and delivering the electronic curriculum has
produced a new learning paradigm and has created a new and exciting role for the
classroom teacher as entrepreneur.  Teachers, utilizing easy-to-use authoring
coftware and skills developed in Smart Classrooms are bringing the many pieces
of 4 multi-media electronic lesson into one medium--CD ROM. The CD ROM
curriculum brings the nstructional power of multi-media and the Smart Classroom
to any school district, school, or learner with access to an inexpensive CD ROM
player. As a coroltary. the District has launched the Hueneme Foundation for
Educational Technology, a California non-profit benefit corporation, signed & €D
ROM production and publishing agreement with Preview Publishing, Inc.. and
estabhished an allhance with Pyramid. Inc.. a company that owns the sottvideo
license for fractal technology.

T he Distiet's model for electronie curriculum development gives teachers
apportunities to carn additional income.  The contract with Previes Publishing,
In rwrantees the Distnet funds pernotung the teachers to work as entreprencuts
producing electionic curriculum on @ sabbaticat leave, working tor the Distintas

an melependent contractor, or dutmg *he school vean as an howly employee alter
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their teaching day 1s over. Working hand-in-hand with a professional multi-media
producer, teachers are developing electronic curriculum that: (1) speaks to the
ways students learn: (2) is economical to purchase for home shoppers and by
school districts: and (3) has the capability of being accessed by most standard
electronic nenworks.

Thc District has also established a royalty stream from the sale ot the
Hueneme curriculum series produced on CD ROM.  The royalties will be
depostted in the Hueneme Non-Profit Educational  Technology Foundation and will
be used to compensate teachers for therr efforts in product development and to
provide District financial support to continue research and development i
educational technology.  The program is being replicated in school districts n
California, Georgra, New Mexico, New York. and Pennsylvania. It is anticipated
that the first two programs in the Hueneme series will be released 1n June of 1995,
As this model matures, it will make public schools competitive 1n the market place

and establish a new revenue source for public school districts.

ACHIEVEMENT

r I‘hc worth of any educational innovation 1s measured by the impact it has on

student achievement.  Achievement 15 defined as increasing tndividual student
knowledge and skills relative to public expectations  The myjor cffores of the
Hueneme School District have focused on increasing the productivity of the svatem
by organizing the learners’ environment i a difterent wity. Technology provides
an Interactine learnmg environment for individuals and groups and allows the
teacher mare time to ttor and personalize the process ot learning.  On ats own,

multe-media has Jimited value, but as pait of @ new approach to learning that places
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technology at the core of a learner-centered environment, it can be enormously
beneticial.

he University of Southern California (USC) conducted an independent four-
year.study of the District ’s development and use of technology over an eight-year

period. The results of the study document a marked increase in students’ learning

abilities, comprehension, motivation, and attitudes. Specifically, both District
Jjunior high schools--Blackstock Junior High School and E.O. Green Junior High
School exhibited significant increases in student achievem.ent levels between 1984
and 1992 in reading, language, writing, math, history/social studies, and science
on the California Assessment Program (CAP) when compared with districts or
schools in California with similar demographic characteristics and student
populations (Relative Ranking).

In 1992, the last year the CAP test was administered, Hueneme eighth grade
students scored at the 90th percentile and above in math, history/social studies,
science, and writing. Significantly, Blackstock Junior High School students scored

at the 99th percentile in writing. Table | and Table 2 present longitudinal CAP

Table ¢ Table 2
Hugsnemae 8chool Diatrlct
Huenema 3chool Distriet
Elghth Grads CAP 8cores At EIghth Grade CAP Scores At
BLACKSTOCK Junlor High School

E. 0, GREEN lunlor High School
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Relative Ranking scores at both junior high schools for the eight-year period from
1984 to 1992 that parallels the initiation and growth of educational technology in

the District.

Table 3 presents Hueneme School District third, sixth, and eighth grade CAP

scores, averaged across all curriculum areas from 1984 to 1992. The data
presented in Tables 1-3 demonstrates the power of solid curriculum, effective

instructional strategies, and

educational technology to

Tarte s
CAP RELATIVE RANKMOS BY GRADE + TOTAL TEST
1985-199:

significantly improve student
Roblve R1ainge . Percenile

achievement.  During the period

studied, diverse populations of

CAISLIL SIS,

. :
students in the Hueneme School LU GO LU "o
ho:d3rd Grade [ 6th Grade [ Bth Grade  (:Avernge

District excelled when compared to

Relative Rank  Compansons with distncts of schoals of simslar
J phic b and student popul
Nu CAP1esting 1n 1991, and only grede enghe tested
n 1992

the achievement of other students in

California from districts and schools
of similar ethnic, language and economic demographic composition.
Of far more significance to the Hueneme School District, however is the
relative academic standing of our students when compared to students from
ALL public schools and districts in California. When compared with all California
eighth grade students. Hueneme students scored 24 scaled points above the state
average, with comhined score averages exceeding the 65th percentile.  Table 4
presents longitudinal comparisons of CAP scaled score averages for Blackstock
Junior High School, E.O. Green Junior High School, and the rest of the state from

1984 10 1992.
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Critical Thinking Test for their ability
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thetr representstiseness anps * abday et hachar uid, and

ninth grade students in ethnscity 1 (N = 6003

a large Southern California district. On the Cornell Critical Thinking Test

Hueneme junior high school students scored at and abave the 75th percentile, and

compared favorably with upstate New York and Southern California students.

(Table 5)

l ‘he USC study also found that District parents, students, and teachers

indicated a strong support and positive attitude toward technology, an increase in
student average daily attendance, and a reduction in student discipline problems.
One of the most significant findings from the USC study showed a direct statistical
relationship between improving student achievement and the increased use of

technology.
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F inally, the success of the educational program 1s reflected in the number
of visitations made to the District by educators, business people, and political
leaders from within the United States and a number of foreign countries. From
1983-84 to 1993-94, visitors included approximately 3,000 educators from 297
California school districts or school related institutions, and 550 educators from 106
school districts outside of the state of California; 300 business and political leaders
from around the U.S. (including the Governor of the sta'te of California and the

U.S. Secretary of Education); and 49 people from 25 foreign countries.

ﬁ s a result of these remarkable accomplishments, the U.S. Department of

Education recognized the District as a National A+ District For Breaking The Mold

in the 1992-93 school year. In 1992-93 the U.S. Department of Education
recognized E.O. Green Junior High School as a National Blue Ribbon School, with
auxiliary awards from the National Science Teachers and the National Math
Teachers for their outstanding science and math curriculum. E.O. Green Junior
High School was the only secondary school in the U.S. to receive both science and
math awards by the Department of Education at the Blue Ribbon School ceremony
in Washington, D.CC.  More recently, Blackstock and E.O. Green Junior High
Schools were invited by the California Department of Education to apply for the
1994-95 National Blue Ribbon Schools Secondary Program. The District has also
received seven state of California Distinguished Schools awards; a California award
for excellence in restructuring science; was selected as one of six California Model
Technology Schools-Projects; was granted a California School Restructuring Grant
by the California Department of Education; and two Golden Bell awards for
distinguished programs from the California School Boards Association.

Thu Amenican pubhie school systent has historically been accorded the primary

responsibility  for providing economically “"disadvantaged” students with the
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apportunity to achieve and prosper academically, socially, and financially. Thus,
the more recent failure of public schools to effect significant academic achievement
and related social advancement within populations of "at-risk" students has been
viewed by many policymakers as nothing less than a serious threat to national

ecurity.  The achievement data presented in this report document the power of the

Hueneme School District instructional program to dramatically improve the
academic achievement of “at-risk" students, providing them with the knowledge and
skills to compste and succeed with any segment of society. These data suggest it
is possible for America to deliver on her promise of a better life for those who

complete a public school education.

CONCLUSION

In the body of this report, 1 have discussed the initiatives, successes, and
challenges faced in our efforts to use telecommunications and related technology to
prepare students and teachers to participate fully and successfully in a world of
rapid change. District policymakers, the Superintendent and five elected Governing
Board members, focused a great deal of human and fiscal effort on technology as
une way to reduce the pap between the "haves” and the "have nots.” It has been
estimated that two-thirds of the money being spent on electronic educational aids
in the United States will be spent by affluent families. Such a situation will create
even greater educational and eccnomic disparity in our country and continue to
reduce the job pool of employees with the basic knowledge and skills required to

perform n the information society, unless alt public schools take a proactive stance

and forcefully pursue a universal and widespread information access program for

their students. Wt the advent of the "Superhighway" and networked technology,

lack of direct action now will exacerbate the current gap in educational
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opportunities.  What then can I advise Federal policymakers on what should be

done to:
1. Promote K-12 networking as a means to achieving systemwide
educational reform on the local, state, or national level;
2. Ensure that telecommunications technology is wid- ly available; and
3. Accommodate the unique needs of teachers, students, and libraries in
rural areas, for whom the cost of connecting to a national network may
be high?

Federal policymakers can:

l. Encourage multiple_solutions. It appears that always and everywhere
someone has an agenda--a special fix--or the only solution. There are many
topologies and cost curves for a variety of educational approaches.  For example,
the tendency has been to oversell the functionality of the on-premises piece (e.g.,
the connections into the school site and the school local area network), and ignore
the commercial pathway into the school, and its' costs. assuming that it will be
"OK," free and heavily subsidized. [ do not believe this is realistic, historically
accurate, nor likely to succeed. However, if cooperative industries demonstrate a
commitment and willingness to produce multiple solutions that are subject to market
forces, real progress can be made.

Thc Hueneme School District illustratés clearly that much can be done with
current technology that is available, feasible, and cost effective. Hueneme's efforts
have proven that existing technologies can be utilized immediately and efficiently
in schools.  Obviously, as new information services come on line that can be
accessed simply by clicking a mouse, existing technology will become more

widespread in public schouls,

2. Federal subsidigs are needed, and should be justified on a need basis

to public_schools if Congress hopes to_achieve widespread access for under-served
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school populations. The focus should be at the end-user level, not at the transport

level where it is today. Subsidies are currently being focused on expanding the

content and range of information and services carried on the Internet. Yet, this
effort is to a large extent, irrelevant to the vast majority of public school students,
and indeed citizens at large without access to the end-user hardware and easy to use
software necessary to access this information. In order to provide widespread
information access to all public groups, especially to the "have nots,” it is essential
that libraries, community centers, and schools, which have long been places where

people acquire knowledge and develop skills, become locations where all of this

information can be delivered in an equitable and cost effective manner. Cengress
should begin to focus subsidies at the end-user point to address this concern.

3 Invest in stabilizing the educational platform at the "gateway level."

A “"Superhighway" without a motor vehicle authority will experience ail sorts of
wrong turns, traffic jams, and collisions. State and National Governments should
press for significant progress on standards. The standards should assure that
schools spend wisely and cost effectively on internal capabilities (e.g. media,
speeds/protocols, open architecture, and durable goods), and include responsible
rules of the road for each school that travels the highway.

4. Interoperability: The Hueneme experience has shown that the
Superhighway is more than a data highway. The Hueneme networks include
information resources, communications networks, information applications, and
human resources. Our pioneering efforts have revealed a major issue that must be
addressed in the private sector, i.e., open inteifaces to allow for interoperability
between the existing and future networks.  An interface is open if its” specifications

are readily available to all vendors, service providers, and users. Without an apen
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interface, interoperability will be difficult to achieve. Congress should lead a
public debate that addresses both the public and private sector to insure that users
such as school districts will not get caught between the different providers and their
efforts to sell their own products and services. Without reservation, I can attest to
the fact that our efforts in educational telecommunication networking--from a wide
area network to a local area network--have been limited by the difficulties that we
have experienced in our attempts at creating open interfaces for our students and
teachers.

The Federal Government can serve a_leadership role in funding

collaborative research and development models between successful public school

sites and industry. This should be done on a competitive basis. By example, our
plan for "Schools - Connected,” A Design for A New Generation of American
Schools is being seriously considered for a federal grant by the U.S. Department
of Commerce, National Telecommunications and Information Administration.

6. The Federal Government has a responsibility to encor.ape the

replication of successful school district student achievement models that have

profited from telecommunications networks and technology throughout the United

States. Part of what Hueneme has accomplished was possible because of a special
grant from the state of California. However, much of what we have learned,
specifically in the development of mature educational models that produce
significa:t student achievement levels, can be replicated with a minimum of funds.
Furthe: evidence supporting replicability of the Hueneme educational technology
madel was published by the California Department of Education from a 1993.94

idependent evaluation of the Model Technology Schaools program. The ey
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showed that when the Hueneme project was compared with other state Madel
Technology Schools projecis in eight areas:  Student Outcomes; Admimstration:
Teacher Outcomes; Community/Business: Alignment/Coordination;
Institutional/Organizational Change; Funds; and Replicability; on a scale of one to
four. with four being the highest, the Hueneme School District received fours in
each category. or a mean mark of 4.0. The other Model Technology Schools
projects received a mean mark from 1.88 (lowest) to 3.38 (highest). Government
should search out proven and successful nublic school educational models in the
United States and support efforts to replicate these models through competitive
grunt.s‘. For example, the Hueneme School District is working with the Advanced
Research Projects Administration of the Department of Defense and the Savannah-
Chatham County Public Schools District in Savannah, Georgia to determine if the
Hueneme School District model can be scaled up to a large, urban, southern school

district and achieve the same student results.

One Jast comment. In the future. the Hueneme School District efforts will

<eem rudimentary. as the creative energies ot the world’s people continue to shape
and challenge the course of education, forging a technological bridge from the
traditional school of the 19th and 20th centuries to the school of the future. 1
educators are smart, we will use the Smart concept to cross over into a smarter
warld A world where we will not tfind a torgotten Jhild in the back of a

Lassroom; o world where the teacher will not be looking at @ sea of vacant fia. .

and @ world with a promise that all children can learn--and all teachers can to--b

BGH=4772 O -~ 94 - 4




< PAruiTex: provided by ERIC

70

Mr. MARKEY. Our next witness is Connie Stout, the director of
the Texas Educational Network TENET project. We welcome you.
Please begin.

STATEMENT OF CONNIE STOUT

Ms. StouT. Thank you.

I am Connie Stout, and since 1987 I have worked in planning,
design and implementation of the K through 12 network in our
State. Since 1991, when it first began, we have had 85,000 edu-
cators use our electronic network, and I must say we have quite
a challenge because our districts vary in size from 190,000 students
in Houston, Texas, to 7 in Laureles Independent School District.

The success has been based on ubiquitous access, widespread
professional development, training and support, affordable cost
structure, State leadership and a program that integrates the use
of technology to support educational reform initiatives. And I think
this is really key: It is because we do nothing within that State for
the use of technology unless it is integrated within the curriculum.

To help fund this, we have the technology allotment fund. Our
State legislature felt like it was critical if we needed access to the
technology there had to be moneys there. We fund $30 per child,
and a portion of that State funding is.put aside for State-wide
funding.

That is how we currently maintain the project. but let me tell
you just a couple examples of how it is used. Linda Madson is a
teacher at Pease Middle School in San Antonio, Texas. This is a
school that has heavily-at-risk children.

Those children made a difference in their environment because
they used technology. They worked collaboratively with folks at
TERC in Massachusetts as they learned about testing air quality.
They found their school was what they called the bad air school.
These children then took their report to their school board and. as
a result, their school was closed down and their air filtration Sys-
tem completely changed. It was because of the children's involve-
ment.

Also. we have many rural schools. For example, Debra Griffin is
a librarian in El Dorado, Texas. El Dorado is the only city in that
county. I think there we have some of our phone lines going across
barbed wire fences so we have a lot of, you know, resources. but
we also have problems.

At-risk use is critical to the technology because many of our
teachers, the only place they have to use a computer and modem
is from their home, and we really encourage that.

It has also changed the paradigm of our textbooks. Texas is a
textbook adoption State. We spend $270 million per year on text-
hooks, but in Houston Independent School District they are main-
taining the Armadillo Gopher, and the children and the professors
at the University of Houston have put up Texas history informa-
tion, and that is an alternative to texthooks.

Also, the linking between the communities is essential, The Uni-
versity of Texas Health Science Center in San Antonio is using
TENET to communicate with school teams, the classroom teacher.
the school nurses, the dietician for the medical management of chil-
dren, but we don’t have phones in the classrooms. But we necd
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more than phones and modems. We need robust communication
systems that will require a major retrofit of our particular schools,
and it is going to require partnerships, partnerships with a broad
cross-section of the community.

At the State networking project that Linda mentioned a little
earlier, one of the private-sector people who participated there said
there is a perception that there is no viable business case in sup-
port of education. However, it is in the interest of business to have
a work force that is well educated and a work force that can use
the information technology, and how are we going to get there from
here?

Today, more than 65 percent of the districts in Texas are in the
process of networking their schools. We have a connections grant
where the State has allowed me to set aside $1.7 million to go di-
rectly to schools to fund their own Internet nodes, but we need sup-
port, and we need guidance in doing this. Right now, it is very dif-
ficult. '

That school in West Texas will pay over $1,200 per month just
for a lease line, yet an inner city school only has to pay $250 per
month. So there is such a disparity there, and we simply cannot
let this disparity continue. There have got to be incentives to ex-
tend the services.

And, let’s face facts. Hooking up Dime Box, Texas, isn’t going to
change anyone’s quarterly report. So we really need to work to-
gether.

I would like to refer you in this testimony to “Realizing the Infor-
mation Future.”” It is a report from the National Academy of
Science, and I participated in that report process. It draws three
recommendations for education: leadership in the Department of
Education and technical expertise in networking, a collaboration
among all the Federal agencies.

And I think the State networking project that Linda alluded to
earlier is critical in that, an aggressive research agenda. We have
got to know how this impacts student learning, and I think it does
dramatically. We have some information, but we need an extended
study and a grants prcgram that will leverage the resources that
we have. We also need technical support.

The greatest need, as I have looked at these schools, is that we
don't Lave teachers that know how to build these networks, but I
would say I don’t need to know how to build a car to drive it. And
as 1 look at trying to deploy these systems acress the networks, we
need some type of tech corps of volunteers or parents nationally as
well as locally to help encourage the deployment of these network
designs.

I look forward tno answering questions.

Mr. MARKEY. We are going to use that line: You don’t have to
know how to build a car in order to drive it. We are going to take
Washington, you can have Texas as your franchise area for that
line, and T am going to take it up to Boston. It is a very good line.

| The prepared statement of Connie Stout follows: |

PREPARED STATEMENT OF CONNIF STOUT, Dikrerer, TEXAS EDUCATION NETWORK

Thank you Chairman Markey, distingnnshed members of the subcommittee and
fruest=
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I am Connie Stout. I am a member of two professional organizations that support
educational reform initiatives. I am Chair and a founding member of an organiza-
tion that hopes to work with education, the private sector, and government to help
develop a compromise so that we can achieve universal access for our children.
COSN, the Consortium for School Networking, is organized is to advocate access to.
and facilitate the evolution of, national and internationa! electronic networks as re-
sources to K-12 educators and students.

Using these interconnected networks, the Consortium will support educational
goals by advocating equitable, low-cost, user-friendly access to communications serv-
ices and information resources, and by stimulating coliaborations among K-12 edu-
cators and students, post secondary researchers and scholars, and other individuals
and groups concerned about K-12 education.

I serve as an Executive Board member of the International Society for Technology
in Education (ISTE). The International Society for Technology in Education is a so-
ciety of educators who share an interest in instructional and administrative applica-
tions of technology that enhances the educational enterprise. ISTE has played a crit-
ical role in developing technology competencies to be incorporated into preservice
education prograr:s for our teachers.

I initially became involved in statewide telecommunication while I was at the
Texas Education Agency during which I played a key role in the Flanning and im-

lementation stages of the Texas Education Network. Currently, I am employed at

he University of Texas at Austin as the director of the Texas Education Network
(TENET). TENET is an subnetwork of the NSFnet regional network, the Texas
Higher Education Network, THEnet. Funded by the Texas Education Agency,
TEF:\IET is administered and operated by The University of Texas at Austin and
serves more than 35,000 K-12 educators across the state. During the past three
years we have seen the rapid adoption-of information technology in our state be-
cause of ubiquitous access. wide-spread professional development and training, af-
fordable cost structures, ministrative leadership, and programs that integrate the
use of this technology to support educational initiatives in our state. The integration
of TENET into the educational system in Texas has been a dynamic process that
required collaboration with a broad cross-section of our community. ile TENET
has exceeded the expectations of many, we have many issues and many barriers yet
to be resolved before the benefits provided by telecommunications technology can
reach all our students.

Frequently, I've been asked about who is using TENET. We have completed a re-
cent research study based upon a random sample of TENET educators to see who
is using this resource. These folits are experienced educators. The average age was
44.5 years and 517 had more than 15 years of teaching experience. It is noteworthy
that 70¢% have two or more years of telecomputing exe\enence. This study showed

they had a mean number of 15.5 logins per month with an average time on-line of
3.5 hours per month. There was also a significant correlation between experience
and usage. The correlation indicates that as the network grows and mcre people get
on-line and the demands for these resources increase.

Our educators cite numerous instructional benefits realized through the access to
TENET and the information resources. These included the ability to access up-to-
the-minute information, news, as well as download materials and ideas for lesson
plans. The immediacy of the information, and the fact that they are working with
real information, appeals to both teachers and learners. One teacher noted that it
became a living breathing subject. TENET helped motivate both teacher and learn-
er. Helen Bell, a librarian in El Paso, noted that TENET makes resources equally
available to all her children.

In addition to instructional use, teachers and administrators have used the net-
work for peer-support and professional development activities. They pose questions
and receive answers from colleagues across the state and beyond. Teachers consult
with each other on ideas for lessons and experiences with particular approaches.
Considering how isolated teachers are from each other in classrooms during the
school day, it is frequently easier to consult with colleagues via TENET because
time and place no longer matter. For teachers in our rural communities, the oppor-
tunities provided to exchange ideas with colleagues is a reality for the first time.

Debra Mae Griffin, a librarian and TENET trainer from El Dorado, works in the
library at Schleicher CISD. Schleicher CISD is the ONLY school district in E! Do-
rado County. She noted that this technology is an invaluable resource tu her com-
munity. They are hundreds of miles from the nearest library and the network has
enabled her students access to resources they would not have otherwise.

The network technology is playing a key role in reform initiatives in Texas as edu-
cators throughout the state are able to participate in on-line discussions. Each
school district is required to have a schoorimprovemenl plan. All districts are re-
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quired to integrate their technology plans within their school improvement plan.
This closely aligns how technology can support educational reform goals.

It is important to note that TENET is used extensively at-home. Teachers who
do not have access to a computer and modem at school have found the after hours
use of the network is extremely important. Even if the educators have access to the
technology at school, our teachers felt that access to these resources from their
homes is essential. Many teachers have taken courses through the Internet. One
such course is taught by Dr. Judi Harris. Her students, graduate students at The
University of Texas at Austin, meet face-to-face three times during the semester.
All other course interaction takes place on-line. The students rated this course the
on a scale of 1.0—This is worse than every other course I have taken at the univer-
sity to 4.0—This is better than every other course I have taken at the university
semester. The course has received an average rating of 3.7 {or the four semesters.
As we are seeking was to restructure teacher education new delivery means will
need to be considered for our professional educators.

If we think back to visualize the classroom of the 1880’s many of our current prac-
tices would fit well. However developing real-world skills and reaching world-class
standards requires a major transformation in how our teachers teach and how ad-
ministrators support those new ways of teaching and learning. New communication
systems that connect educator to educators and educators to scientist and re-
searches change the traditional paradigms of hierarchies in schools. These networks
will irrevocably alter the way schools do their business. TENET has already altered
traditional schooling in Texas. the Armadillo Gopher, supported by the Houston
ISD, was developed as an alternative to Texas History textbooks.

Courses are being conducted over many hybrid networks. These communication
technologies have the potential to create a quality workforce and enhance productiv-
ity through increased and more efficient communication and through opening new
avenues of professional development to teachers and administrators in ways not
possible under existing top-down models of training.

Collaboratives cross institutional lines and have the potential to closely align com-
munities. One such initiative is between TENET and the South Texas Center for
Preventive Genetics (at the University of Texas Health Sciencé Center at San Anto-
nio, Pediatrics Department). This Center has begun developing three projects that
use TENET to communicate targeted educational/medical/health information be-
tween certain school user groups and higher education institutions, including medi-
cal schools. In one such example the South Texas Center for Preventive Genetics
has begun development of a pilot project to improve the tracking and long-term care
for children with these diseases that receive care at the UTHSC-San Antonio Meta-
bolic Clinic. The project uses TENET to communicate with local school teams (class-
room teacher. school nurse, and dietician) in the medical management of these chil-
dren. Texas children with inherited netabolic diseases that require long-term die-
tary treatment to avoid mental retardation receive tertiary care at 5 regional Meta-
bolic Clinics. Many families do not have the resources to travel frequently to a re-
gional Metabolic Clinic for necessary care and they are now able to receive the nec-
essary care from their local school. The infrastructure in Texas is an enabler for
these children and their families.

Yet, educators cannot take advantage of these resources if they do not have access
to it. Access to the network resources through dialup modems is a minimal solution.
Only 45 of the nations’ classrooms have access to plain old telephone service. Many
classrooms lack the necessary electrical wiring.

The lack of an adequate communications infrastructure for our nation’s children
is criminal. Growth and usage patterns have created a demand to develop local re-
sources.

In order to build such an infrastructure there .nust be a proactive partnership be-
tween government, business, education, and the legislature. The National Science
Foundation, the U.S. Department of Education, and the U.S. Department of Comn-
merce awarded a grant to The University of Texas at Austin Computation Center
and TENET to bring together a forum of leaders to initiate the National State
Networking Project. §1i‘his forum met in Austin last week. I must add that on one
day these leaders were hosted by the parents and faculty at Highland Park Elemen-
tary School in the Austin Independent School District.

As a part of the workshop, participants were surveyed as to what they felt were
the major barriers to telecommunication. The survey responsg from a private sector
participant stated that a barrier was the “Perception that there is no viable busi-
ness case in supporting education.” However, it 1s in the intcrest of business—and
all of us—to have a work force that is well educated, a work force that can use infor-
mation technology.
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At the workshop, Greg Conlon, Commissioner of the California Public Ultilities
Commission, pointed out that 80% of the high school graduates that came to work
for Pacific Telesis could not pass an 8th grade exam. It is imperative that the pri-
vate sector needs to become a partner so that the people they hire have the nec-
essary background. You pay now or you really pay later. We must remember that
schools will provide a big market for business and can help stimulate the use of ad-
vanced technology in our homes and everywhere in our economies,

A couple of years ago a myth was floating around that the Internet run by the
government and was taking gusiness away trom the. private sector. That is simply
not true. More than 65% of the districts in Texas are in various stages of planning
to develop their own wide-area network. These networks will provide voice, video
and data communication. Every school district in Texas that sets up a node on
TENET is buying leased lines, routers, and other services from the private sector.
We have just announced a grant program of more than 1.7 million that allows dis-
tricts to apply for $25,000-50,000 to buy the necessary equipment to establish a net-
work node. As the network becomes more distributed, the demand will grow. For
example, a trend now is for school buildings to set up plug-and-play Internet serv-
ers. Internet servers so easy that a librarian or teacher can run them. This means
that we buy even more leased lines and equipment. As networks become more dis-
tributed, the only model that will work. business will sce exponential growth.
Telebit Corporation, for example, has identified education as one of the fastest-grow-
ing markets.

Schools will help parents and others in the community learn the value of new in-
formation services. Schools are the center of the community in mary of our rural
areas and the libraries and local govemment entities are working together to invest
in the necessary infrastructure,

This brings me to the “U” word—and I don’t mean UNIX—or The University. Uni-
versal service, as it applies to information infrastructure in education, should not
mean that big government has to come in and regulate. In fact, most education
groups support competition because we see that more areas will be served. However
we don’t have support and guidance many of our students will be disenfranchised
because they live in areas that are remote and there is not incentive to extend serv-
ices to their areas. But “all” areas won't be served by having more competition. Po-
tentially, students in Dime Box, El Dorado or Canadian, Texas will be passed by.
Will market forces lead to broadband ccnnectivity and the means to “use” new tech-
nologies in those areas? Probsbly not. There has to be a mechanism to provide for
the rural areas, Indian reservations, and other have-nots of the information age. |
spelled out the economic reasons—why it is good for business to connect schools and
gve them the means to train teachers. But let's face the facts. Hooking up Dime
Box, Texas, is not going to cause anybody's quarterly revenue report to shoot up.
We must bring these areas to the information infrastructure at rates they can afford
because it is the right thing to do. If it means having education and the private sec-
tor work é)ut a pooling system that brings access, equity, and training that is what
we must do.

We feel that education can help the private sector build new markets for informa-
tion technology. Texas is doing it now with K-12 connectivity grants.

An educated work force, one that knows how to use new tec 1nologies, iz important
to the private sector and the economy. We all know that.

We can not leave out the rural schools and other underserved groups. We mnust
find a way to bring connectivity and training to the have-nots if this is going to con-
tinue to be a strong, well-educated country.

In general, the federal government should provide financial incentives, pohey di-
rection, and technical assistance to advance state level capacity for telecommuni-
cations 1n schools.

Public utilities commissions in several states are considering providing public
schools with funding derived from telephone company penalties, excess rate charges.
and other sources. Recently the legality of a PUC's ability to allocate fuads for edu-
cational telecommunications and related resources has been questicned. One state.
California, has considered legislation that would remove any doubt of PUC* author-
ity to allocate funds for educational purposes, For these reasons, the following ree-
ommendations are proposed.

1. Legislation should be introduced that would allow PUC autherity to earmark
funds from various sources to support telecommunications in public educational in-
stitutions.

2 Goals 2000 provides funds for states to develop and implement technology
plans The statute included as 317tha31 ot the Act calls for. the development and
impleinentation of a cost-eflective, highspeed. statewide, internperable, wide-arean
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communication educational technology system for elementary and secondary schools
within the state, particularly for suc]% schools in rural areas.

Therefore, in future legislation the federal policies should strongly encourage all
states to incorporate the use of technology and telecommunications within the Goals
2000 plan as a vehicle to increase opportunities for students to learn.

3. [t is further recommended that the National Education Goals Panel make rec-
ommendations to establish guidelines and national standards for the applications of
telecomnunications and describe ways technology and telecommunications can sup-
port each of the eight National Education Goals.

4. Many states are considering connecting schools electronically. However, it is
often roported that once schools are connected they don't have the staff develop-
ment, technical assistance, snd resources to effectively utilize technologv. A state
PUC may provide the wiring only to encounter the same obstacle of schools’ lack
of resources. In other cases, a PCC may not provide wiring of schools because of
thece obstacles.

The federa! government should provide incentives by matching ?ants through the
Department og Commerce or the Department of Defense Technology Reinvestment
Project. Federal funds would assist with planning and necessary staff development
and be a match for school districts to work with phone companies to provide
connectivity. These funds could support the development of local volunteer Tech-
Corp. These could be volunteers from industry who could provide the necessary
technilcal assistance to their local schools as schocls develop infrastructure and sup-
port plans.

5. 1t is well known that once school connectivity and equipment is provided that
staff development and technical assistance is needed for effective use of tele-
communications. The federal govemment already funds regional agencies such as
the Regional Educational Laboratories, the Department of Energy Laboratories.
State Departments of Education and Professional Development Centers.

I+ is recommended that incentives be provided to these agencies to assist states
in the development of telecommunications networking plans in collaboration with
other professional education organizations and business and industry.

5. The information highway will not be very useful without the content and re-
sources for teachers to support teaching and learning. Many schools gain
connectivity, but teachers do not find needeg resources. In some cases librariec <ve
attemp‘t(ing to retrain library personnel to development information resources f.. the
netwerk.

Funding and resources should be allocated in new legislation to support the devel-
opment of information collection and management systems and to ensure appro-
priate educational content is available on networks.

7. It is well known that states cannot implement educational technology/tele-
communications programs without the involvement of state leadership, including
the governor, state legislature, state agencies. business roundtable. chamber of com-
merce, or others.

New legislation and policies should involve such leadership of business and state
agencies to develop, implement. and fund state plans. The federal government
<ould be a model and encourage states to involve all stakeholders

Mr. MARKEY. Our final witness, Dr. Shirley Malcom, is the head
of the Directorate for Education and Human Resources Programs.
She was recently appointed by President Clirton and confirmed by
the Senate as a member of the National Science Board.

We welcome you, Doctor. Whenever you are ready, please begin.

STATEMENT OF SHIRLEY M. MALCOM

Ms. MaLcoM. Thank you very much. I am very pleased to have
the opportunity to come and add my voice to a plea for a reasoned.
rational, systematic incorporation of technology and telecommuni-
cations technologies into the educational process and to also p'ead
for the equity of access issues that you have heard coming out of
almost every statement that we have had here—that we have had
delivered here this morning.

1 am herc as an individual today drawing on my experience as
an advocate for technology and equity and as an involved and con-
cerned parent looking at these issues and also from my jobh at
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AAAS where we have been able to look at the issues and to develop
programs to try to address some of these issues.

I am not going to cover the ground that has been covered before
by the other witnesses. I want to highlight a few points that have
been made.

Let me say from the beginning that in science and mathematics
the use of telecommunications technology is a natural part of the
way we do our business. And if we are, in fact, going to have edu-
cational goals for children that relate to them understanding the
nature of science, then they have got to have access to these kinds
of technologies. I mean, that is just the bottom line on that.

And we know of a lot of innovative programs, such as the ones
that TERC have undertaken from Cambridge, where they have in-
cludec the science where children can share data not only within
their own school but ‘with schools across the Nation and really with
schools around the world.

So we know that these kinds of things are possible. We know
that they enhance learning. We know that they make a difference
in terms of the motivational aspects and in terms of really under-
standing and learning the nature of science, the way that it is actu-
ally done.

I think that there is this other issue that we have to be con-
cerned with, about the availability of technology to teachers in
their home settings. And one of the recommendations that I made
within my prepared remarks was the need to devise incentive to
support K through 12 teachers’ purchase and home use of comput-
ers and modems, such as through tax credits.

I think we really have got to look at these kinds of issues be-
cause, if teachers don’t have access to it, they can’t use the net-
works. They certainly can’t use them during the day.

I have been concerned, for example, that a lot of computers have
been sitting in the schools during the summer. Why aren’t they
going home with the teachers? Why don’t they go home with—even
with some of the students who might need that kind of access so
that there really is this time for learning and a much stronger edu-
cation continuum that isn’t just 9 to 3:30 but that basically can
continue.

I want to add my voice to the support for teacher professional de-
velopment and think that anything that we are currently funding
right now with regard to teacher professional development ought to
include a technology component in a natural kind of a way, not as
an add-on or a tack-on but as a part of the overall learning goals.

I would also want to support the notion of promoting and sup-
porting an infrastructure for redistribution of usable computers
and modems, telecommunications-ready equipment from business
and government to teachers, schools, libraries, community centers,
housing projects and other nonprofit groups who work with chil-
dren and youth, especially those from disadvantaged situations.

While some parents can make this kind of technology available
at home to their children, I think that we have to look at innova-
tive and creative ways to make this available within those commu-
nities that so seriously need them—through libraries, through com-
munity centers, through housing projects. Let’s put them in the
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place where these kids live and provide them some alternatives
and some programmatic alternatives to basically hanging out.

And I think that we can do this if we really just are much more
creative and much more imaginative. We have got to support better
links between the technology rich parts of our society and the tech-
nology poor parts of our society, and I think that that is really the
bottom line on all of this testimony, and I am here to add my voice
in support of that.

Thank you very much.

[The prepared statement of Shirley M. Malcom follows:]

PREPARED STATEMENT OF DR. SHIRLEY M. MALCOM, HEAD, DIRECTORATE FOK
EDpUCATION AND HUMAN RESOURCES PROGRAMS

I am pleased to have been invited to provide testimony to the Subcommittee on
Telecommunications and Finance at its hearing on education, access to tele-
communications technology and equity. I believe that these issues are critical to any
discussion of education reform. ile they are increasingly being discussed, efforts
to provide a systematic national response have not yet been developed. And yet the
new technologies are changing the options for work and education in fundamental
ways. :

Walk into any small to medium size office in a business or an association here
in the District of Columbia or in almost any other city or town in this country. It's
a very different place than it was ten years aFo. The people there do their work in
very different ways than in the past. }{Iuch of this change has been brought about
because of powerful new technologies. Telecommunication technology has led the
way. | have been personally affected in the way I do my own work. When I return
to my office I not only check for telephone messages but also for electronic messages.
These may be made up of short notes or complete documents that I have to review.
These messages come from people down the hall as well as from other parts of the
U.S. and world. Internet links me to colleagues in universities, in other associations
and agencies. Besides sending and receiving documents, I can also access databases
on-line.

I can check my mail from home or from the road, send files to another computer
or to a fax. But [ can work this way only with some of the people with whom [ inter-
act. { am not able to interact with K-12 teachers and principals, or with staff of the
many community-based and youth-serving groups with whom we work using these
same tools.

Walk into a school today. And in most cases with the exception of the calendar,
bulletin board and books, the school hasn’t changed that much in the last 10 years.
The elementary schools are likely using the same hardware that they acquired origi-
nally. There is no telecommunications capability; it’s likely that here is no e-mail
to permit teachers to interact, no access to on-line databases, no Internet. In all
likelihood there is no phone line, either, outside of that in the office of the Erincipal,
(or where they have such personnel) the counselor or nurse. In the high schools
there may be a phone in the chemistry lab but more for safety concerns than to be
used in instruction.

High School Restrurturing: A National Survev, published by Educational Research
Service and conducted by Gordon Cawelti, paints a fairly dismal picture regarding
the use of technology in our nations’ high schools. Responses to the survey on the
implementation of reform were receiveg from approximately ¥ of the more than
10.000 regionally accredited public and private Elgh schools in the United States.
These high schools were asked to re})ort on the extent to which they were imple-
menting the five major components of restructuring: curriculum/teaching; school or-
ganization; community outreach; monetary incentives; and technology.

Among the various questions posed about the availability of technology were those
about use of video instructional materials, use of computers for word-processing ap-
plications, in-school use of CD-ROM technology, presence of requirement to dem-
onstrate basic proficiency in use of computers; use of modems to access information
from sources outside of the school; presence of multimedia systems and use of dis-
tance learning technology or integrated learning system.

Looking specifically at the telecommunications component, about one fourth of the
responding schools reported general use of modems, about 357 had partial imple
mentation of this component and another 137 signalled their plans to implement
this element next year. According to the survey, suburban schools were most likely
to have modems in general use. General use of distance learning was reported by
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almost 197 of schools and another 197 had partial implementation of this compo-
nent. Distance learning was more likely to be reported by rural schools 267 than
by urban schools (151

The potential for use of telecommunications technology by schools is tremendous
though not yet realized.

We can outline the many roles that such technology could play: reducing teachers’
isolation by connecting them to colleagues both inside and outside of their institu-
tions; expanding their resources through connection with on-line databases or with
faculty in higher education institutions; permitting the sharing or pooling of data
on projects done jointly with students in other schools, or even in other countries.
such as some of the innovative work of the National Geographic KidsNetwork and
their partnership with TERC of Cambridge. Massachusetts. At AAAS because of our
focus on science, mathematics and technology education we have been particularly
drawn to the use of telecommunications techrology as a powerful tool for teacher

rofessional developinent. for providing access to resources and for linking to create
earning communities.

A number of our existing projects make use of the new technologies.

At AAAS, we have identified the school media specialist as a key player in provid-
ing science and mathematics opportunities for aFl children. Various projects have
sought to disseminate hoth AAAS-developed resources, as well as research findings
that are useful for any school but that particularly seek to enhance the science and
mathematics experiences of minorities, girls, and students with disabilities. Cur-
rently we are planning a Science Library Resource Board which will include hands-
on science anc{a mathematics activities developed by AAAS that are appropriate for
use in the library and classroom; excerpts from publications such as Science Books
& Films, the premier review journal of print and non-print science resources for all
ages. IDEAAS, a sourcebook, which lists science organizations, contacts, and
projects across the country, and Proyecto Futuro’Project Future, an activities man-
ual designed for use with bilingual children; an on-line version of the quarterly
newsletter Science Education News; and a network of scientists who can conduct
hands-on science in schools. discuss careers in science, and assist media specialists
and teachers in collection weeding and curriculum development. Existing technology
can accommodate the placement of each of these resources on the AAAS Science Li-
brary Resource Board thus making them available via the Internet. However, librar-
ians, teachers, students, and others must have the necessary equipment if they are
going to become adept at accessing Internet resources, Unfortunately, the newfound
wealth of information on the Internet is spawning a negative by-product: the widen-
ini gap between the haves and the have-nots in the information age.

Science Linkages in the Community (SLICi is a new initiative of AAAS that orga-
nizes the diverse sectors of a community around science, mathematics, and tech-
nology education reform with the goal of improving the current and future prospects
of the children of local communities. Currently operating in three pilot sites, Chi-
ca%o, IL, Rochester, NY. and Rapid City, SD, we have confirmed that access to tech-
nology is and will continue to be one of the most onerous of issues. For example.
in Rapid City, there is a dropout rate of nearly 75" for Native American students.
Our program has endeavored to establish lines of communications between the res-
ervations schools and the Rapid City School District using telecommunications tech-
nology. We have breached Sle problem of equipment acquisition and are on the
verge of overcoming that obstacle through business donations. Hosever, we still face
the problem of telephone lines and access to “air time."

We have been advocates for technology and equity for many vears. authoring pa-
pers and articles signalling our concerns about the growing disparities hetween have
and have not communities. (See attached article) about § vears ago a partnership
with the Apple Computer Company allowed us to establish a competitive grants pro-
gram to support distribution of computers and science and math based software to
organizations based in communities, especially to organizations serving female, mi-
nority and disabled youth. We provided training and assistance to these groups. A
number of these community computer learning centers still exist, providing non-tra-
ditional access to technology Several institutions used these centers to develop more
comprehensive programming to support out-of-school education for disadvantaged
young people.

From 1989 to 1993, the Bell Atlantic Foundation awarded almost £1.2 million to
the American Association for the Advancement of Science {AAAS! for an education
program for middle school acience and technology teachers in the Bell Atlantic oper
ating regon District of Columbia, Maryland. Pennsylvania, New Jersev, Delawsre,
Virginia, and West Virginiat. In partnership with George Washington University
{GWLY, AAAS developed a program that mcreased participant knowledge of robot
ics, fiber optics, remote aensing, the environment and computer appheations us well
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as providing effective teaching models that encouraged the use of hands-on, prob-
lem-solving activities, cooperative groups, and integration of science and technology
m the classroom. Fach year, from 1§89 to 1992, about 30 teachers attended a two-
week summer graduate course at GWU and then applied the new knowledge in
their classrooms. Throughout the school year, participants communicated with each
other via a telecommunications network, America Online. In addition to a year's
subscription to the network, each teacher received a $500 award for technological
cquipment and or instructional materials and shared some aspect of the sunimer
program with their schoolidistrict/county colleagues &t an in-service workshop. Over
the four vears, a total of 111 teachers articipated in the Institute.

In 1992. programs were developed gr alumni—a leadership training and satellite
institute project as well as a curriculum writing project. Members of the leadership
training program wrote a proposal for a local institute for a $20,000 grant from
AAAS and Bell Atlantic and matching support from their community. Sites were
chosen in Charleston, WV; Pittsburgh, PA; and the Hampton Roads area of Virginia.
A total of 51 teachers participated in the three satellite programs developed and
staffed by alumni teachers.

A survey of 50 Institute alumni was undertaken to evaluate the effectiveness of
the program and its impact on the participants and their schools. About 50% indi-
cate that support from administrators to initiate programs that use technology or
purchase new technologies has increased. Thirty-five said that colleagues respected
them for their new information and come to them with questions about new tech-
nulogres and that they now act as resource persons (formal or informal) for their
~chools and’or districts. Almost all of those surveyed said that they have incor-
porated elements of the Institute into their classrooms and have increased student
use of computers, telecommunication: networks, and other instructivnal media. The
fifty teachers surveyed have received almost $285,000 in grants and in-kind gifts
from 1990 to 1993. They are using these funds to update technology educntion%ab(
aratories, integrate telecommunications and computer technologies in curriculum,
aad create multimedia centers.

Project Alliance is a two-year education program ftwo summers and two academic
vears' in environmental science and technology for teams of middle grade teachers
and administrators from the District of Columbia, Maryland, Pennsylvania, Vir-
winin, and West Virginia. Supported by the National Science Foundation, this
project emphasizes the concept of teacher teams—teachers working together and
sharing their expertise to develop and teach integrated curricula and then to dis-
ceminate to colleagues the process for developing an integrated curriculum and
team approach to teaching. Administrators and sclentist/engineer partners provide
support to the teams.

1.ring the summer programs (four weeks in the first summer and two in the sec-
ond summer:, teachers learn about environmental science through hands-on inves-
tigationa of real issues, simulations, and field trips. They employ remotely-sensed
data, computer probeware, telecommunications. and other computer applications’
tools to 1investigate, analyze, and communicate data about the environment. They
develop teaching strategies and produce model activities that link science, mdthe-
mutics, and technology within the middle grade curricula. In the first school year,
they pilot a curriculum unit in their school that integrates environmental science
and technology, and in the second, they will implement a dissemination plan Amer-
iwa Onhime hinks all perticipants, scientistengineer partners, and project staff during
the two years of the program. Participants learn how to use tge network during
thewr first suminer in the program.

I'he teams are composed of teachers from (he sume school and consist of at least
une ~cience teacher and one computer science, m:xthematics, or technology education
weacher A teacher from another discipline, e.g., su-ial studies, language artz, may
be included For example, a team from John Paul Joi.»: Middle School in Philadel-
phia entered the program this summer. On this team is a mathematics teacher. a
scrence teacher, and computer science teacher. They will teach a unit focusing on
the Delaware River tliterally in their back-yard) and study it from its source in up-
state New York to their city. Data gathered in science class will be calculated in
math class, and graphed in computer class.

A partnerchip has been developed with o middle school in New Yark near the
<ource. and information about the river, the rural and inner-city communities and
~tndents will be <harved vin Amersea Onhine. The intended outcomes of the project
are to Increase teachers' knowledpe of environmental scrence, praduce curricula that
integrates environmental science, mathematics, and technology and improves stu-
dent learning, foster effective collaboration among teachers, and disseminate the
process and the results in such a way that other teachers hegin to adopt andor
adapt them successfully.




PAruitext provided by enc [f- -

80

We cannot achieve the desired incorporation of this technology as a tool for edu-
cation reform unless there is access to the equipment, to the networks and to the
training to support this movement. We must: Devise incentives to support K-12
teachers’ purchase and home use of computers and modems such as tgrough tax
credits; Promote technology training and networking components as integral to all
teacher professional development activities; Promote and support the infrastructure
for redistribution of useable computers and modems (te ecommunication-ready
equipment) from business and govemment to teachers, schools, libraries, community
centers, housing projects, and other ron-profit groups working with children and
youth, especially in disadvantaged communities; Support public access of the tech-
nology beyond schools such as in libraries, museums, malls, community centers,
town halls, etc. Support better links between schools and libraries in rural areas
with colleges and universities in their region.

There is much to argue in favor of considering free access of telecommunications
for schools and libraries as an investinent in the human resource base of this coun-
try. And if this is not possible a strong case can be made for greatly reduced rates.
As telecommunications companies are upgrading their systems they are following
the markets, putting services in wealthier suburban areas first. Even where services
are provided to nearby schools without charge as the build in eccurs, this practice

erpetuates the disadvantage of schools in urban and rural districts, putting them
urther and further behind. Special program options are needed for these service
areas so that the disparities do not multiply. Every action taken in this important
policy area has multiple implications for equity. These need tc be considered as the
?g;stt:éns are being designed rather than retrofitted after the design has been ef-

Mr. MARKEY. Thank you, Doctor, very much.

We will now turn to questions from the subcommittee members,
and we will recognize the gentleman from California, Mr. Lehman.

Mr. LEHMAN. Thank you, Mr. Chairman.

Again, I want to thank each of the panelists for some very en-
lightening conversation.

I guess I hear from the school representatives here, the people
who work with students and districts, that you need basically three
things—one, resources. Obviously, districts always need resources,
and no matter how much you have yon seem to be short.

Second, some type of structure, and I guess we have a role to
play there. Dr. Rescigno, that is what I heard you saying, we need
some structure to make sense out of this, that we can put ourselves
into or take advantage of the opportunities that are there.

And then, finally, I guess some regulatory incentive to make the
connections that you need possible and affordable.

One of the proglems I have witnessed is even sometimes we will
have the incentives to hook up and maybe even the hardware avail-
able—that is great for 6 months. But after that it still has to be
paid for, and there is no—very difficult for a district or school to
make an ongoing commitment today to do that. Is that a problem
you have experienced?

. Mr. RESCIGNO. Currently, the market seems to be driving the
pathway costs down. America On Line, if you want to get into the
Internet, now is about $8 a month from one address.

The issue that we are trying to deal with now is how do we use
one address to multiple users, which is a technology issue which
we are trying to work through. But I do think that Congress has
a role in terms of directing funds, especially to the underserved
populations, which they are doing right now with Chapter 1 across
the United States.

And if those subsidies could be opened up—for instance, like
Chapter 1 dollars today are really restricted to a certain extent and
how it is used—if they could be opened up a little bit more so we
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could use it for a lot of the technology at the local levels, that
would help. :

I do not foresee that the pathway cost—and I might be in the mi-
nority here, given the market forces, assuming that Congress en-
courages multiple solutions and assuming that Congress deals with
interoperability so that we have open in.erfaces and we are not
dealing with different kinds of technologies. Assuming those things
happen, I do not anticipate that public schools will not be able to
take care of the pathway costs. I thirk the biggest issue is the on-
premise costs that we have to deal with all the time.

Mr. LEHMAN. The problem that Miss Stout identified was the
rural schools, the Dime Box school, costs 10 times what the Dallas
school costs. Do you see that changing?

Ms. STour. I certainly hope so, and it is really critical to the suc-
cess of this. But what we are looking at is changing currently the
way the school does its business so that they institutionalize the
use of communications systems, it is not a separate entity, that
they can gain resources.

Let me give you an example. Right now, we are looking at put-
ting many—what we call administrative services over the Internet,
over our State network. And so administrative costs really support
some of that basic infrastructural cost, and then you can use it for
instructional ability within a school. But unless those two are
linked together there is no way, and I think we also have to look
at alternative delivery systems. I feel like we are using a hybrid
approach within our State because whatever works and works well
is what we will want.

Mr. LEHMAN. Also, it is easy to see where, if you are building a
new school, you can put the infrastructure in from the ground up,
but if you have got an old school, we have asbestos problems, leaky
roofs, bad wiring, et cetera, so—go ahead.

Ms. Stout. Right. The thing we did with the State networking
project last week, 1 day we met in a school. Now, I don’t know how
many times there had been national meetings where people came
from 50 States to be in a school building all day long, but what we
did see were the wires that were hanging from the ceiling are well
stapled up, secured, but that is what we have. Of course, now,
some of our buildings are not as old, I think, as those you have in
Boston, so there are other cpportunities. _

Mr. LEHMAN. Let me asE you—if anybody here wants to com-
ment on this.

One of the things the bill I introduced does is it seeks to open
up some spectrum for the schools. Because we were thinking when
we wrote the bill that some of these places with the asbestos prob-
lems and everything else, it is just going to be very expensive, pro-
hibitively so to do.

And, you know, we all own the airwaves now. We are allocating
them—probably allocating a lot more spectrum than we have
around here, at least holding out the promise that it is there. But
it seems clear to me that this ought to be a priority if indeed the
technologies can match up.

Any of you care to comment on that?

Ms. HARRISON-JONES. 1 wasn't going to comment. I was going to
simply commment on the previous discussion, which has to do with
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not so much of the age of a building or whatever. Because I think
all school districts have new buildings and old buildings and mid-
dle-aged buildings.

The point I want to make is that it is the fragmentation of re-
sources, it is the disparity of access that is a real concern, and it
.+ the gearing up or the front-loading costs that—we have talked
i« bit about cost here today, but I think the problem that people
have is that there has never been that infusion of the significant
amount of resources to get started.

And it means capacity. It means training for staff. It means ac-
cess to hardware, software, et cetera. That seldom has been in suf-
ficient quantity for any district, regardless of its size, to do.

With all due respect to Miss Roberts who mentioned as a matter
of leadership, you know, those of us as superintendents have been
darting to and fro after whatever happens to be the latest trend for
decades now, and we have got to bring a halt to that. When Sput-
nik came along, we went in the direction of science. Then when you
swing the pendulum another way you go in another way. And each
time we leave a major area and then a few years later you must
revisit that.

Hopefully, this won’t be what will happen this time. That we
won't say technology is important, as important as it is, but you
also need roofs. You also need teachers. You also need smaller class
sizes, and on and on. So we really need to keep all of this in per-
spective as we look at this issue.

Mr. LEHMAN. If the chairman will indulge me just a couple min-
utes because I have to go back to my office for a meeting, but did
you want to comment on the spectrum issue or not?

Ms. MaLcoy. No.

Mr. LEHMAN. I just want to point out I think, in my view, it is
a critical element.

The other thing I want to ask is what kind of success are we hav-
ing with getting businesses to donate computers to schools?

Ms. HARRISON-JONES. Sir, in my testimony, the business commu-
nity in Boston has been very receptive. But invariably business
tends to link up with schools, and we encourage that, partnerships,
et cetera, but you tend to get unrelated, incompatible kinds of re-
sources. And it is fine for some purposes, but it does not serve the
comprehensiveness of the response that is needed.

So we acknowledge that it is going on in our district ard I am
sure in a lot of other districts, but it is not the kind of structured,
organized, systematic institutional approach to using technology as
a vital part of your curriculum. It is not as an add-on. To some ex-
tent, that is sort of like augmenting what you are doing as opposed
to having it as an integral part.

Mr. LEHMAN. One of the things developing in the legisl tion is
a national computer bank here where businesses could donate com-
puters and maybe the schools could link up in the manner that
suits them.

Mr. ResciaNo. Congressman, one big problem with the donation
program that 1 see is the software compatibility. As we get into
higher speeds, Pentium 90 chips and beyond, the software compat-
ibility becomes very, very important. And if we are going to serve
our students with information that is up to date and critical, we
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need to make sure that that compatibility is between the existing
technology that we have and the software that is being produced.

So it is a wonderful program, but if they throw 8086 technology
at us or even 286 technology at us or even Apple IIE technology
at us, I think that is a problem.

I do believe, though, that within the next 2 years, as they phase
out the low-end technologies with the CPU’s, that anything from
486 on if any industry would like to give us any ‘-omputers that
have 486 Intel chips or 8080 chips we would be only too happy to
accept them.

Mr. LEHMAN. I am sure. Dr. Malcom.

Ms. MALCOM. On this one I would raise some concerns about a
national solution: I think you maybe have to think more regionally.

The reason I say that is that sometimes it is difficult—the reason
the business often will give is because there is a partnership and
a relationship that can be developed with a system or with a school
so that there is the opportunity not only to get their equipment but
also their people who are savvy users, and I think that that is real-
ly what we want to try to promote.

So maybe a better solution is if we go to a smaller regional ap-
proach, if we basically sort and sift, if we build the infrastructure
to sort and sift the equipment to find out that it is indeed usable
still, that it can support the kind of software that we really need
and that we can configure it so that when a gift goes into the
school it doesn’t go in with a piece from here and a piece from
there, whatever, but it goes in as a compatible set.

I mean, I think that there is some kind of front-end smarts that
we have to put on this distribution thing. That if there is some—
a disk that needs replacing that we can take whatever—the little
bit of money that will be required to get that thing up to real use
and then take whole sets ang put them into institutions so that we
can do away with some of the kind of compatibility issues.

Mr. LEHMaN. Thank you very much.

Mr. MARK2Y. The gentleman’s time has expired.

Mr. Kernan, one of the barriers of access to the kinds of services
that you described is the cost of a computer. In your testimony you
describe a way to get around this proglem by using the television
set that exists in most homes. You go on to suggest that the cable
or the phone company could provide the box free of charge to the
subscriger. Do you anticipate that this box, whether it is free of
charge or not, will provide open access to a wide range of services,
even those not owned by the network provider?

Mr. KERNAN. As these new interactive television networks are
deployed, it is likely that there will be one or two standards very
much like there are a couple of general standards in the computer
hu:-'irgies.?l today. There is the Macintosh standard and the Windows

tandard.

In interactive television there will probably be two. I don’t know
what two they will be, but a couple will come to pass.

Those standards are likely to he open standards because program
developers are only going to want to build their rogramming for
a box that is in millions of homes, and so the market itself will ac-
tually create an open standard. and it will likely be maybe two
open standards.
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Mr. MARKEY. But the standards, you think, will be open regard-
less of whether or not there is Federal or State regulation requiring
that?

Mr. KERNAN. I think that the evolution of technology may run
ahead of Federal and State regulation and the sort of commercial
realities of the fact that program builders, very much like tele-
vision programmers today, are only going to want to build to the
most popular standard. It may even come down to one.

It is very much likely to be like the way the videotape—home
videotape industry went from many standards to two'to one and
the way the computer industry has gone from many standards to
two. And, even among the two, one has more than 80 percent of
the market.

Mr. MARKEY. And what is the relationship that, as a result, is
constructed between the information service provider and the net-
work operator in terms of the control that the network operator
might have over the software provider?

Mr. KERNAN. I think network providers are going to have to
make their networks open to all software providers, particularly in
the education space where it is very important to our Nation that
the best education programming be available over the network, and
that may not necessarily be the education programming that is pro-
vided by the particular network operator.

Mr. MaARKEY. OK, well, let's talk about that, then. Let’s talk
about, you know, a maiher ar 1 a father who are interested in hav-
ing their kids get competing educational software or a competing
learning channel to that which the cable company or the telephone
company want to send into the home because they own that learn-
ing channel or that educational software.

What access will the family have to alternative educational soft-
ware if the telephone company or cable company have a proprietary
stake in their own and are rules or laws needed in order to ensure
that access for the famiiies to the competing—-

For example, if you are not able to cut a deal with the local tele-
phone company, and they cut a deal with another company, and yet
you are considered to ke the leading educational software in the
country but you just weren’t willing to sell out 51 percent of your
company to that local telephone company in order to get access,
what ability will the superintendent of schools in Boston have to
then ensure that the parenrts, the children have access to your soft-
ware as well?

Mr. KERNAN. 1 think educatcrs don’t realize, superintendents
don’t realize the market muscle that they actually possess. If in a
community there are competing network providers, the school dis-
trict is in a position to examine the various types of educational
programming that are available and either recommend or even
specify the types of programming that that school district wants to
use in the classroom and also that that school district, through
their teachers, suggests that kids use at home.

So it is the market muscle of the school district to say 1 want
this programming available in the school, and I also want it avail-

able to the kids at home. Schcol administrators are only just begin-
ning to recognize the muscle that they have.
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Mr. MARKEY. You are saying since the primary market is the
school and the children at home who go to those schools, if the
school superintendent or if the school principal or teacher for an
entire department in a school called up the telephone company or
the cable company and said, look, I need this, understand, or else
I send different instructions to all these teachers and all these fam-
ilies in the school department about how we deal with your other
products—you think that could be successful? You think that is a
real market power?

Mr. KERNAN. I don’t think it is market power that might be exer-
cised in a punitive way. It is more that the school district says, I
want this type of programming in the classroom, and I want this
type of programming in the home, and I want you to carry it.

Mr. MARKEY. That is a very euphemistic way of saying punitive
very nicely, but that is essentially what it would be: I want it or
else.

Doctor, you are kind of shaking your head over there. You don’t
think that kind of power exists?

Mr. RESCIGNO. | appreciate John’s comments. I am not sure that,
as individuals, we have that kind of power unless we are able—

Mr. MARKEY. Dr. Harrison-Jones does, though. The whole City of
Boston—if she wanted to ask NYNEX or Cablevision to provide a
certair type of programming and held a series of negotiations and
at the end of it, just frustrated, held a press conference, parents
standing behind her demanding those kind of concessions from the
bottleneck controller of all this information that would help her to
provide a better educational environment for her children, you
don’t think that that would have a tremendous impact on a public-
relations-sensitive company?
~ Mr. REsciGNO. It would, but it might not have an impact on

them making the deal with you. That is the basic issue is the kind
of deal they are going to get out of this and the kinds of rewards
they are going Lo get back from it.

I\Xr. MARKEY. I guess what I am asking you is if then she asks
the mayor to bring them in and explain to them, you know, what
their-relationship with the community 1aight be on a longer term
basis if they weren’t going to cooperate with the educational objec-
tives and then asked the governor, others to please help us on this
issue, this is central to giving skills to children to compete for jobs
in the information age, otherwise, our children are going to be left
behind, are you saying that a sophisticated superintendent, using
a!l of that leverage——

Mr. RESCIGNO. No, it can be done. I am just saying as an individ-
ual. I mean, my school district is only about 8,000 students, OK?
We have attempted to do that. I am sure Boston or New York——

Mr.hlr\)/IARKEY. With whom? With whom have you attempted to do
it with?

Mr. REscicNO. We are doing it currently with MCI. We are doing
it currently with Preview Publishing Company.

Mr. M#RKEY Some of these companies aren't receptive?

Mr. R=sCIGNO. They are very receptive.

Mr. MaRKEY. That is the point.

Mr. RESCIGNO. I recognize the point. All I am suggesting is that
is a whole new ball of wax for school superintendents and that
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there are many school districts across the United States. And if we
did combine together and did push that way, we probably could ef-
fect a change. That is all I am suggesting. But, as an individual,
it is very difficult.

One of the reasons why I am here is, obviously, because of the
successful business ventures we have launched with various com-
panies and how to do it. Certainly, I would say that Boston School
District has a heck of a lot more clout than the Hueneme School
District simply because of the size of the district.

Mr. MARKEY. Well, on the one hand, yes, but on the other hand,
no. I don't know what the demographic breakdown, the income
breakdown of your particular district may be. If you are small and
poor, perhaps you have got some problems in terms of your lever-
age. However, if you are a small but extremely wealthy community,
then you are in a very strong position because they want to sell
HBO. They want to sell long distance. You know, they don’t want
vou upset with them as the local regulatory authority, as the
mayor or the cable commission or whatever. They just don’t want
vou upset with them.

All vou are asking for, really, is this collateral concession that
deals with the future of all the children in the cominunity, and
they want to be good corporate citizens. If they understand that
they may be in a headline for a month in a row denying access to
the schoolchildren to something, that is rudimentary, you know.

As Miss Stout said, it doesn’t cost that much, you know, to make
these kind of connections. I mean, playing hard ball with these peo-
ple who have within their control the ability to expedite the process
by which these educational tools get within the hands of children.

So what I am saying to you is if you had a national summit in
January of the 20 biggest school superintendents and 20 middle-
sized and 20 small all in one conference, you all came out with an
agenda—this is what we are going to demand by the end of this
vear, and we urge every one of you across the country te do the
same thing—I can tell you that by the July 4 next year you would
have your declaration of educational independence, OK, signed in
vich and every school district, as long as you all banded together.

Mr. RESCIGNO. As long as we all agreed.

Mr. MARKEY. But you would agree. Why wouldn't you agree?

Mr. RESCIGNO. I am not sure. Have you ever been in a meeting
of ¢ducators and school superintendents?

Mr. MARKEY. As they say—I won’t get into it. But what I am S&y-
ing is that you have an educational process that you have to go
through within the educational community, but you have already
reached critical mass in terms of the number of school superintend-
¢nts, the number of principals who now understand the issue.

If you just brought those people together, the ones that didn't
come voould begin to be questioned locally as to whether or not they
Hot it, vou know. You could begin by the end of next year to have
citizens groups inside communities questioning whether or not the
siipcrintendent should keep his or her job if she is going to let
thase surrounding her or him to keep these surrounding commu-
nities so tar behind.

That ix what we really need. We need school superintendent jobs
to be threatened if they are going to hold on to the status quo. And
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we need these people who are going to wait to the end of the line
to be the ones to have people beginning to circulate petitions and
to organize in a way that says these people don’t deserve to be
school superintendents in the 1990’s and into the 21st Century.
They were great for a time. They are not willing to take on these
new fights. They are not willing to move on.

So the sooner you call the conference to identify the people who
won’t come is the sooner the other people’s jobs start to get threat-
ened. And once whatever your national bulletin is says super-
intendent in Wichita fired for resisting these, OK, the message will

) get sent very quickly. And it is within your own power, your cwn
organization to take this power tkat Mr. Kernan is talking about
and to threaten, in the same way the Congressmen get threatened
with movements that go nationally very quickly.

All of a sudden everyone is talking about the san:: issue. And
what I am saying to veu is you can telescope the time frame that
this becomes one of the top five issues in America to 1 year. That
is all it would take as long as there were people in the larger, mid-
dle-sized and smaller communities, the leaders who all banded to-
gether, held their press conferences, called their conferences, de-
manded change, you know, came here en masse. You would change
the whole structure of the political debate here in Washington and,

5 a result, across all of the States.

But, right now, you know, everyone has an expert in their own
department that knows something about it, but they still consider
themselves to be isolated within their cwn educational community.
So what you have to do, in my opinion, is to plug into what this
subcommittee wants to do and what Secretary Riley wants to do
and others want to do and take that movement, capitalize upon 1t
and then use that leverage with the telephone companies, with the
table companies, et cetera, and isolate the school administrators
who are hide bound and resistant to change and are going to deny
educational opportunities that are indispensable to getting jobs in
the 21st century to the schoolchildren.

Yes?

Ms. HARRISON-JONES. T don’t know about in this arca. 1 don't
know many students who are resistant to coming into the 21st cen-
tury or using whatever leverage they are capable of using. I think
the idea, however, of focusing and using many networks, nationai
networks, to perhaps more directly synchronize or put in sync our
‘ local initiatives in with the national movement, is a, I think, a di-

rection that is certainly worthy of pursuing.

But my colleague over here to the right is not too different I don't
think from most of the superiniendents. They are putting their,
necks on the line each day to attempt to certainly advocate for
what the students need in the school systems and working with the
local establishments and whatever establishment might prove to he
responsive or indeed resistant.

So many of us are functioning not only as superintendents of our
local districts but providing leadership with some of the major na-
tional organizations, ASA, ASCD, NAI'SI and so on. So [ have been
taking copious notes, and certainly we are going to remember that
we got encouragement from sources here as we pursue these sug-
grostions.
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Mr. MARKEY. Well, and I appreciate your blanket endorsement of
all school superintendents across the country, but that is not my
experience with them. And, as a matter of fact, I know too many
school superintendents personally that resist this agenda, in my
own little world, my own little life that I live in that great subur-
ban Boston area. And I know many school headmasters and I know
many school teachers and I know many others that look at this
computer revolution as though, you know, it is alien to, arriving in
their life.

Well, you know, of course, I don’t know anything about comput-
ers, says the school superintendent. Of course, I don't know any-
thing about software says the—you know.

So what I am saying to you is that is all fine and dandy and you
can kind of use that as a justification for assigning one person on
their staff to kind of work on all these issues. But let’s not kid our-
selves that the mayors or the school superintendents across the
country understand all these issues or care about them and make
them their top priority issue. They are in—they are basically tak-
ing emergencies as they come along on a weeKIy basis, and they
are working on those things.

What I am saying to you is that the long-term emergency never
does quite get the attention, never does quite get the headline. And
that is that these kids aren’t going to have the skills in the year
2002 to get a job. You know, they won't know how to use it. They
won’t know how to walk in and even apply for the jobs that we are
creating.

And in a post-NAFTA, post-GATT world, where we are letting
the low-end jobs go in order to compete for the high-end jobs, if you
haven’t given all of the kids high-end job skills, there won't be any
low-end jobs because part of all these treaties give them away.

So unless people focus upon this as an emergency condition today
to give the kids next year and the year after the skills they need
when they are 17, 18, 19, 20, there aren’t going to be any jobs to
use that use your hands. We are giving them away. And that is all
part of this GATT, NAFTA signings that are going to be taking
place.

And my great concern is that we haven’t fully advertised this to
the educators, that we are accelerating the demise of low-end jobs
for kids that don't have skills. And we are going to create this
Grand Canyon where kids are walking around without skills that
relate to the jobs that are being created, growing frustration, larger
numbers of them without any opportunity, declining Federal budg-
ets for the public works jobs or whatever that could give them
something to do. And unless they are qualified to get into the pri-
vate sector, we are going to have a mess on our hands. And I just
don’t think that they relate it as much to this, OK?

We do 2 weeks on midnight basketball, $50 million for the whole
country, and the whole country has a debate about midnight bas-
ketball. You know, midnight basketball, $50 million, 2 weeks of the
United States Congress, and every person in America has a view
on it.

And this subject, you know, should be a national, you know, con-
ference almost every month with people saying how can we get it
all done by the end of next year or 2 years from now and how can
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we force every CEO of every major telecommunications company
into a room so you can confront them, you can be dealing with
them: on that basis. :

Mr. KERNAN. Mr. Chairman, there is an interesting technique
that even a local school superintendent can use to exercise their
market clout. In many of these communities it is likely that there
will be competing wire line operators, the cable company and the
telephone company. They are really cut to provide video on demand
and home shopping and all kinds of cther entertainment and infor-
mation-related services to the home.

But if the local school superintendent says I am going to choose
one of you to carry my education programming, the cne who hap-
pens to be able to provide the most service, the best service to my
school district—this is in any town—the best service to my school
district, I am going to give you the education programming and
therefore I am going to give you all the children in town, it is near-
ly certain that that wire line operator will also get their subscrib-
ers to take the entertainment programming for their children, the
telepbsiiy, the home shopping.

" So the local school superintendent, by just saying you take the
education, that wire line previder wins everithing else. It is a re-
markable ability to deliver subscribers in bulk.

Mr. ResciGNO. Can I—just one remark.

Mr. MARKEY. Yes, sir.

Mr. RESCIGNO. I agree with you. I think that most of the super-
intendents across the United States are not dealing with tech-
nology. I agree with that. I know that is the case in California, OK?
But I also think that this is part of our evolution. These super-
intendents will grow old like I will and ultimately retire, and that
this evolution will continue to take place.

I also agree with what John is saying, because we are actually
doing that.

But ! want to take that one step further for public schools. I
want to make some money out of that. If we are going to offer them
our intellectual property, ] want some money coming back, outside
of what the taxpayers are doing. !

And we do have some programs that will allow us to bring money
back into the school district which will go back into research and
development for the use of technology with students and also to
give bonuses to teachers that worked on that kind of technology.
To me, that is an aggressive way to pursue this thing. But I really
feel badly that you feel that badly about .he leadership that you
have been exposed to in the public schools, because there are some
great leaders. And I grant you there are some superintendents that
I wouldn't hire.

Mr. MARKEY. There was a conference in Boston on education and
computers about 3 months ago that I addressed. About 1,500, 2,000
of these people came into Boston from across the country, teachers,
headmasters. When 1 finished speaking, I was surrounded by
teachers all telling me how they were the only one and I am still
battling my headmaster, I am battling my superintendent, thank
you so much, ysu know.

And there you had one teachzr in one school, and everyone else
is still battling her as she is trying to move the whole school, you
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know. There is another headmaster over here, and he is the only
one in his whole district, -.nd there is another one over here.

And they are all gathered in one big conference. And at least it
has reached critical mass where there is 1,500 of them. That is
1,500 out of maybe 300.000 in the whole country saying, this is my
passion. We have got to change this system.

The kids aren’t getting the skills they need for an information
age. If you are not digitally literate, if you don’t know what it is,
if you can't crack this digital code, you are not going to have a job.

In my own district, the kids are going to be working at Fidelity.
They are going to be working at Lotus. They are going to be work-
ing at hundreds of other locations where you have got to have these
fundamental skills. They are not that difficult to get if you are
training them from an early enough age. But if you don’t have
them, there is no jobs. Those are the jobs.

We are going to be deing the heavy lifting in Taiwan. We are
going to be doing the heavy lifting, you know, in Cousta Rica, you
know. We are going to be servicing that out of our area. The kids
just won't have the plants. There won't be the jobs to go and get
the work.

So all I am saying to you is that I don’t want to sound, you know,
critical, because there are clear people of leadership within this
movement across the country. They are here today. But, as you can
imagine, the only witnesses we get at our hearings are the good
people. They don’t send in bad people.

What I am saying to you is—you know, we don't have a group
of people saying I don’t understand it at all. I am not going to do
it. They don’t come in.

You ask an association please send someone in to testify, of
course they are going to send in the most concerned people.

What T am saying to you is we have to find a way of galvanizing
the vast majority, unfortunately, of people out there who are still
unaware of the real employment limitations that arc going to be
placed on all these children, unless they gain access to it bhoth in
the school and at home.

You know, I was in—in my hometown of Malden, which is kind
of a blue collar community, and if you talk to the middle school
kids, which I did about 4 months ago. vou ask them to raise their
hand, how many of you have computers at home, and like 35 per-
cent of the kids raise their hands. How many of vou would like to
have computers at home? Every kid in the class raises their hands.

Now, what an incredible advantage. They have a few—they have
a limited number of computers in the school. They have to scrap
for the time in the course of the day. All the kids want to use them.
But the kids, the 35 percent at home, what an advantage, you
know, in every single subject all day long, because they, through
their parents and not that expensively but expensive enough that
in a blue collar community it is harder for all the parents to afford
"

Well, taat is going to be the great gap that exists as the vears
$o by, Tt is just aceess o it

So when T am growing up in Malden, 1 can take my books home
and if my father works for the Hood Milk Company and the other
kod's tather is a lawyer, T just 1 had my books and stuff’ 1 can
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compete with that kid. I can be a Congressman. I can be a doctor,
a lawyer, an Indian chief. But I can put in the extra 2 or 3 hours
to catch up, you know.

What does the kid do now at home unless there is a plan to give
them the extra time, the extra, you know, capacity if they are in-
terested? And the school closes down at 3:30. Get out of here. You
know, we are locking the doors, says the janitor. Get out of this
place. I am going home myself. You know, you can’t stay here.

How do we—you know, how do we move people to a point where
every kid in the class, because every parent, because the super-
intendent recommended it, has bought this 200 buck, you know,
computer? And it is at home. It is on line. It is plugging back into
the school, and the school is plugged into the Library of Congress.
And the software is there, and the school committee has moved
over 10 percent of the budget over to software that you send the
kids home with homework which is software that plugs back in.

They are solving their geometry problems together, six of them.
on line together, very inexpensively, a penny a minute, to solve the
problems, play on it at home.

How quickly do you move to that vision of what the school sys-
tem should look like to compete for the jobs that America is trying
to target?

Because that is the other side of the story. All these big business
guys are saying, you know, vote for GATT, you know, which is basi-
cally give up all your low-end jobs, vote for NAFTA, give up all
your low-end jobs. It is great for competitiveness. And it is. But it
is not necessarily good for young people in America who don’t have
the skills now to compete for these jobs that we are going to be
competing for, we are going to be creating on the other end.

And unless there is a real clarion call that goes out that tele-
scopes the time frame. that kneecaps the obstructionist, that gets
them out of the way very soon. you are writing off 3, 4, 5, 6, 7, 8,
years of children.

You will get to it eventually, yes, OK. It could be a gradual proc-
ess. It is inexorable. It is inevitable. But you will write off 1 million
children the first year. then 2, then 3, then 4. then 5, then 6. They
will be out in the streets the rest of their lives without these skills.
You won't have the control of them once they hit 16, 17, 18, 19,
right?

So that is the dilemma that we have. And meanwhile, we are
going to pour 1 million, 2 million, 5 million more guns a year into
the very same street corners. right? And they will have access to
those technologies when they are 10 and 11 and 12 and 13. That
is the competing technology that they are going to have access to
at those very ages.

So what is the mother to do, you know? What are you giving
them? What is the competition? What does the mother have at
home to say, no, do this, plugs in, simple computer, 200 bucks, into
the school, school hax the softv are. This is very inferesting stuff,
too, nou dull, whatever, It is =tuff Mr. Kernan or others have put
togother that is really fun. It is meant to be educational and inter-
esting and will help you get a job.

Otherwise, every one of them sees this gun, this handgun, you
know, and they are cheap, you know. They are 50 bucks, 60 buck-.
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What is that? You can work at McDonald’s for 3 days and earn 60
bucks. Now you are empowered with the technology. It makes you
a somebody.

What is the other technology, you know, that the mother is using
with the teacher to compete for this kid’s brain, you know, at that
early age? Otherwise, you got this Grand Canyon and no jobs for
them, either, OK. They will be 15, 16; guess what? That plant
closed down and that plant closed down, and no one’s lifting any-
thing and, you know, no one’s carrying anythini, and it is all gone.

And there is another headline saying—you know, here are the
headlines in the newspapers. You know, this company lays off
5,000 lifting things, 200 companies hire 300 people apiece to be
doing software programming, and guess what, the unemployment
rate dropped. But there is more kids without jobs who come from
this, you know, this particular area because they don’t have the
skills to compete.

And so you can—you know, you can try to delay it by a year or
2, that the plant closes down that lifts, you know, that people lift
things, but it is less expensive to do it in Mexico or Costa Rica. It
is going to go. And it is inevitable.

And if you haven't anticipated it that community now has a dis-
aster on its hands because the community has lost all those plants.
The kids don’t have the skills. They are going to be walking the
streets for the rest of their lives. They have had access to handguns
since they were 10 or 12. The only thing they know how to do now
is the angle as to how you are going to make a living, and the com-
munity is shocked.

Because now we are going to have headlines in the 6 o’clock news
or the 11 o’clock news, that is when they start covering these kids,
when they are on 16 and they are on the 6 o’clock news.

But you need the crisis meeting today, right? Not in 3, 4, 5 or
6, years. Because it is inevitable. We are accelerating the process.
These huge headlines on GATT today are the most relevant head.
lines to the school superintendents. This is their bi threat, more
than anything else. GATT and NAFTA are your big threat.

And it is going to be devastating to the low-end kids, the bottom
one-third, who are just going to be left behind in this economy be-
cause they don’t have the skills.

Because we are going to have an increase in jobs. We are going
to export all the stuff that Mr. Kernan and others are going to be
making, but the question is are we going to have the low-end peo-
ple with the skills to be able to get the jobs at his company and
thousands of others that we are going to be creating across the
country?

And T am just afraid that, you know, that the conference that I
went to where teachers are thanking me, because they are the only
one in their school system, you know, they are the software advo.
cate, you know, in the whole town, it is a lonely crusade for them.

And we just need some way where we replace kind of a national
crises about, you know, the need to have metal detectors getling
into schools, you know what I mean, to have another competing
technology arriving simultaneously and twice, ten times as much
money being spent on it immediately, you know. Because that is
the only way you are going to have a counterbalance really quickly.
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But when the Malden school superintendent wants me to help
him get money for metal detectors, you know, then something is se-
riously awry with the system.

I go off on these things, but it is—to tell you the :ruth, it is a
great frustration to me that you could have a 2-week debate in Au-
gust of 1994 on $50 million for midnight basketball, and you can
have a telecommunications bill collapse that was going to require
every school and every classroom in America, for millions of chil-
dren to be plugged in and to have the Library of Congress and ev-
erything, and no one is even talking about it, you know.

Because that is what the kids really need. That is what millions
of kids really need. Not just $50 million for midnight basketball,
to just come and go, but for something that is long term.

Ms. HARRISON-JONES. You are reading that speech.

Mr. MARKEY. Yes. No, I believe it.

Ms. HARRISON-JONES. I am simply saying we are all here looking
like we are bobbing for apples or something, because I don’t think
any of us—I think we all are just as frustrated as you and wonder
about national priorities.

Mr. MARKEY. I am venting my real diatribe. | am going to be
venting, you know. And I just—I just can’t believe that—what a
country, you know. So it is just—-—

And don’t expect the big business guys to come in and say, oh,
it is a mandate for technologies in schools. They want barriers
taken down so they can export products to other countries.

But my concern is that the jobs be here in America, that we are
the ones exporting these products. Where are the workers to create
these products that we are going to export once we put down the
barriers and what is going to be the racial and economic composi-
tion of those? That is what is lacking in this whole discussion. And
it is kind of sad.

OK. Mr. Kernan, in your testimony I found it interesting that,
as you explained Lightspan’s efforts to increase access to edu-
cational tools, you mentioned that children stand to benefit from
enhanced telecommunications technologies because on-line tech-
nologies allow and indeed encourage access to educational mate-
rials from the home.

You also make mention of the ongoing battle parents are forced
to wage ag:inst a Nintendo or video game factor. In developing
educational software for children, do you find that a majority of
your efforts go towards tying—or trying to find creative and inter-
esting software capable of capturing kids’ attention?

Mr. KERNAN. Historically, education software has been character-
ized by a sort of 95 percent education, 5 percent entertainment, in-
terest potential. If you really want to compete with Nintendo and
with entertainment television, you have got to beat them at their
own game. And so the secret is to have—to start out with real cur-
riculum objectives, but then you have got to go get the people from
Hollywood and the people that make the video games and have
them add their potential.
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There is a great—there is a great question that I ask. Name all
the famous people in the movies. You can name—you can go on
naming characters for days, Humphrey Bogart, et cetera. All right.
Now name all the famous characters in education software. It is
real hard to get past one.

Mr. MARKEY. He is sitting at the table.

Ms. HARRISON-JONES. Big Bird.

Mr. KERrNAN. Big Bird, OK. Give me number two. Barney. They
are really entertainment characters.

So what you have to do is use the entertainment techniques, the
video game techniques, the same tfolks that built Sonic the Hedge-
hog kind of got to build Sonic the Math Hog. That is how we use
the entertainment techniques, combined with real curriculum ob-
jectives, to beat Sonic at his own game.

Mr. MagrkEeY. Well, our objective, to tell you the truth, was to
have Secretary Riley sitting niext to George Lucas here, and for a
number of reasons it just didn’t quite come together.

We will do that in January, though. We are going to do this as
a way of bringing educators and geniuses from Hollywood here to
testify simultaneously, with the hope that then the second panel of
superintendents and educational gurus will then have—the audi-
ence has been drawn to them.

My goodness. George Lucas, my goodness, Steven Spielberg, you
know. whoever takes an interest in these kind of issues and inuspire
entrepreneurs as well to say, my God, those geniuses are moving
in. Maybe I should be thinking about it more myself. Because it is
all there, and they can become billionaires doing it.

What a market if every school superintendent decided to allocate
more money, you know, across the whole country. People could get
very rich, very quickly.

But we have funding problems as well in terms of how these
major capital expenses will be made by the school districts. How
much funding, for example, do you think, Doctor, would be needed
for a school system like Boston in order for it to become capable
of providing these kind of services?

Ms. HARRISON-JONES. We are in the process right now of trying
to establish a bottom-line figure in that regard. Looking again, as
I said before you caise into the room, not at pieces of the issue as
I found it had been addressed in the past, looking at the 117 sites,
looking at possibly the capabilities in terms of facilities capabilities
there, but also looking to outreach, using other methods such as
the home, et cetera.

And I found, as I am sure many superiniendents found, that
there really was no policy guiding what the system feit or what its
vision was for technology. And, invariably, it was sort of like an ad-
ditive as opposed to an integral part of the curriculum.

As you well know, we are in the process of curriculum renewal,
building in technology as simply as basic to that as we do other
forms of instructional materiars. So when you look at building ca-
pabilities, training of staff as well as purchase of hardware, soft-
ware, et cetera, we sce it as multimillions over a period of time.
Not with—recognizing that there is no way you could bring the en-
tire system up to a point initially but that there should be some
plan that does bring you to a point of adequacy, even if it is mini-
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mal, within a 5-year period. So withou!—and also, in doing that,
looking at potential resources from not only general funds but from
external forms of support.

As you know, in the Boston area, we have established quite a
network of support from the business community, just negotiated
the third Boston compact, where there is now a commitment, we
have got the commitment from the business community as well as
a commitment from the teachers’ organization.

We just negotiated the 3-year contract where cur teachers—there
has never been any reluctance on the part of teachers with regard
to embracing it, except for persons who felt that they weren’t com-
fortable. ’ '

So that is why we are saying the training. You are no* going to
turn on a computer if you never had any experience o: exposure
to it. You can buy it. It will sit there and gather dust. So we see
the training piece, the community appreciation. And you know our
community will have to develop an appreciation because there are
people who still see technology as simply play. It is regarded as
something that children play with, and they are games that you
play as opposed to this being a valid instructional utilitarian tool,
if you will.

It is not a panacea. It will not replace teachers. I think we are
past that. I don’t think any of our teachers are worried any more
that technology will replace them. But it will certainly assist them.

So a long way of answering your question is that 1 don’t have a
definitive dollar amount now, but we do know that it will require
something other than the traditional forms of funding in order to
see it happen.

Mr. MARKEY. Dr. Malcom, do you have any ideas about how we
solve this funding question for cities?

Ms. MALCOM. As a matter of fact, this issue came up in my own
home county. It is not very far from here. And they solved it in a
quite interesting way. And that is that the parents basically re-
jected the notion of the budget mark that they were given, went
en masse to the school board meetings, then went en masse to the
county council meetings, and we got additional moneys up and
above the mark in order to capitalize over time to deal with the
technology equity issue.

See, I am one of these people who believes that we have to create
a demand for change. And I think that we have got to get our com-
munities concerned enough and mad enough that some of the prior-
ity setting that goes on, absent any attention to what is happening
to the real needs of the schools, can turn around.

That means that we have to not only talk to parents about the
technology, but we have to show them the technology -and let them
handle the technology and see what it is capable of doing for their
children. Maybe setting up some units in the mall so as the people
come through they can have a chance to play with it and work with
it. And then basically a campaign that says why aren’'t the—why
isn’t this technology in our schools?

So that people can come to understand what they are dealing
with here. They are dealing with choices that are being made about
how funds are being expended.
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We talk about the big companies and about the revenue opportu-
nities. The companies don’t have a problem laying cable. They don’t
have a problem putting in the fiber-optics. Because they see that
has an investment.

Well, 1 would like to think that if we do this for our children,
that that is an investment, too. It is an investment in the human
capital of the country, that we have to realize that we may—it may
be necessary to delay gratification or to delay the immediate reve-
nues in ordsr to socialize the next generation to the use of this
technology and to give them the tools and the interest that it will
take for them to then start really making money down the line be-
cause they have people who know how to do things. Plus they have
basically been socialized to the fact that this technology is a power-
ful tool that is available to them, and then they will start to incor-
porate it into the normal flow of their lives.

So my initial response is that we have got to get much more pub-
lic pressure on these issues so that there can be a demand for dif-
ferent priority setting, number one.

But that isn’t all of it, you know. In the meantime, there is the
reality that next year’s budget, hey, I mean that is not even up for
grabs any more.

So we have got to Jook for multiple kinds of solutions that can
play out. And that would include things such as encouraging the
donation of equipment, and then with a smart distribution system
we can fix it up and then distribute it in ways that aren’t hap-
hazard. That is thinking about the nature of what the school wants
to do with it and bringing in sets of things.

I think that, it is-——that it is going to be important if we can get
the technology into some public use places, not only for making it
available to the parents so they can see what is possible with this,
but also to look at kind of the immediate dealing with the more im-
mediate term solutions. We have got to treat this like any other
capital expense and realize that we just can’t keep forcing it out
of operating budgets.

Mr. MARKEY. What do you think, Ms. Stout? What should we do
to get the funding that is going to be necessary?

Ms. Stout. What we did—looking back at what we looked at in
Texas, we saw there was a real need. And then once that need was
created then we could move forward to find those dollars to help,
you know, with our needs.

But looking back at what Dr. Malcom said, there has to be this
demand come from the parents. And it is not just the superintend-
ents that can create this. It is the entire district.

Our superintendents nationally are only in a district for 3 years.
But we need a national campaign where people understand the full
benefits and what is going on here, that we are disenfranchising
these children,

The other thing, we have to look at the structure of the school.
You know, you realize, what is the reward system? The super-
intendents are there because those students pass certain tests. And
we really don't start teaching in our State until October, after the

TAAS tests are through. And so it is a real complex situation that
we are looking at.
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I really feel that there will be mon., that can be redirected. re-
used. We have to reallocate and rethink how we are using the tech-
nology. But it can be created.

Mr. MARkKEY. Dr. Harrison, what is the reaction of children to
these technologies?

Ms. HARRISON-JONES. Oh, just overwhelmingly responswe Try
as you may, I don’t know anythmg right now that is comparable
to the response that children give to a combination of an excellent
teacher with technology. The combination has to be there, because
they will get bored of one thing. But with it used properly, motiva-
tion really is never the problem.

It is sort of self-directing, too. That is why they can be used at
home. They will do that homework at home via that mechanism
when they won’t use it with pencil and paper and a textbook.

Mr. MARKEY. I was at a Rotary Club meeting about a month ago,
and I was speaking about this to the Rotarians and how important
it is to get into every school. And one of the businessmen stood up
and said, but what about the poorer kids and the slower kids? I
mean, we would still needs jobs for them where they will be lifting
things. They woan't be able do this, will they? And what do you say
to them?

Ms. HARRISON-JONES. The poorer children need it more than
anyone else. Before you came in, I also mentioned some examples
of how we are using it in Boston and how, unfortunately not con-
sistently, of where a visually handicapped yvoung man, how special
needs students, where teachers are facing such a wide range, in-
structional range, in a single classroom, technology can help them
meet those differing ability levels, these different learning styles,
the need for bilingual education. Through technology you could cut
down tremendously on the cost of manual labor, really, with some
additional technology.

Just to touch up here, we really do need a national-—locally, we
need the support of State and national agreement, if you will, that
this is a priority. We can do it, but it is a lot easier and you do
it faster when you—when the Nation is speaking of one accord.

And that is what I think we—I know I came to say today. Let's
not any longer say technology is good for Malden or Newton or Bos-
ton or for Austin. It is good for education. It is an integral part of
education. It is a tool just as we use other things. Make it a nor-
mal, natural thing.

And it really bothers me that we have to spend so much of our
energies demanding it, petitioning and trying to coerce people into
adequately responding to the needs of children and their education.
That is not the way superintendents and teachers and principals
should be using their time. We should be spending it trying to fig-
ure out how best to provide educational services and not trying to
convince everybody in the world that what is normal and natural
and has to be, has to be. I know we have to do it until things
change, but it is such a waste of human energy to have this hap-
pen.

Mr. MARKEY. You should just thank God you don’t have to deal
with the United States Senate, okay? No matter what you think
about any other institution you have to deal with, they have just
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indiscriminately killed every important bill that we for the last 2
years have been trying to work on.

You know, each 2-year period is central. It is critical. You lose
a generation of kids every 2 or 3 years that you haven't got a pro-
gram in place. And it is just so frustrating that, you know, mid-
night basketball can replace, as a discussion, you know.

We deal with the symptoms, you know. When are we going to
deal with all the kids that are now out there at midnight? What
about the 5-, the 8-, the 9-year-old that, if you got to them earlier,
you can avoid having to have these ridiculous situations about 11-
year-olds killing others and midnight basketball. But that seems to
capture the media’s imagination and unfortunately——

Ms. HARRISON-JONES. Congressman, I think you feel like many
superintendents feel at a school board meeting when we propose a
budget that has in it technology, computers or whatever, distance
learning, and it gets shot down for a metal detector. So we under-
stand the frustration.

Mr. MARKEY. If what I feel like i3 what a school superintendent
feels like, I don’t want to be a school superintendent. Because I am
now 6 days into it, and if this is a permanent condition, which I
am afraid it 1s, okay, in dealing with the Senate, then—it is just—
it is very frustrating. These are tremendous opportunities that we
should be enacting on a bipartisan, nonideological basis. But some-
times we wind up thinking that the Republicans are the opponents.
but the Senate is the enemy. You know what I am saying? And
how do we get around this crazy system of filibusters, of narrow,
you know, points of objection that kill broad policies that could
really help advance policy discussions?

There is only 10 minutes left to go, so I will have to leave in 5
minutes. What I would like to do is ask each one of you if you could
give me a l-minute summation of what it is that you want us to
remember as we are moving on through all of these issues.

We will begin with you, Ms. Stout, if we could. Just a 1-minute
summation. How should we be viewing these issues?

Ms. STOUT. I think, you know, if we caa take it back to the Con-
gress and the legislation to come back with this demand for our
children to move ahead and create the infrastructure nationally
that can develop this. This is not an easy situation, because you
have to look at the schools. They are not easy as well.

And we have many constituents to deal with within our districts
or within our local States. So we have got to have that demand.
We have got to work hand in hand with the private sector as we
develop these things because we want to be sure we want to see
those tools enter our classrooms.

Mr. MARKEY. Thank you. Dr. Malcom.

Ms. MALcoM. I guess the take-home message that I want to
leave is that we need to start with those kids who have the great-
est needs. All of the problems of getting technology into education,
they are there for everyone, and we do need a reasonable and na-
tional solution. But the kids who are at the bottom right now need
this a lot sooner than everyone else. And I think that we have to—
if we have got to do triage, then we have to look at that as really
the bhest place to invest first.
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Mr. MARKEY. Thank you. Dr. Rescigno. .
Mr. ReEscigNO. I think if I leave you with one message, is that
the difference that this country has when you compare it with
other countries, is the fact that we deal with confidence, and we
deal with optimism. And I think as a public official, I think that
is one of the issues that we consistently work with every day of our
lives.

And I think if Congress can do anything, I think Congress—the
most important thing that Congress can do is lead a national de-
bate on this, with 8ongressman Markey driving that issue, the
whole issue of telecommunication and educating our young chil-
dren.

But I don’t think we should ever lose sight of the fact that this
country was built upon the strength of our public schools and will
continue to be built upon that strength. And I think telecommuni-
cations will play a role and I think all of us here will play an active
role in that. And we support your efforts in terms of what you are
trying to do.

Mr. MARKEY. Thank you, Doctor. Mr. Kernan.

Mr. KERNAN. Two suggestions. First of all, bring H.R. 3636 back
again in the next term. It created a very fair situation where net-
work providers and other telecommunications providers were able
to compete, and the education enterprise turned out to be a very
desirable partner for any of those competitors.

And my second suggestion is that senior education administra-
tors should study these issues and understand the remarkable com-
petitive clout they have.

Mr. MARKEY. Thank you. And Dr. Harrison-Jones.

Ms. HARRISON-JONES. Well, mine would echo much of what has
been said, and my purpose for bemg here is certainly to articulate
from this particuf,ar superintencznt’s point of view. And I think T
expressed the opinion of many of my colleagues that we do have
a vision for educaticn that does include technology. We see, how-
ever, our capabilities as linked to your support, your ability to be
of help in terms of meeting this tremendous capital need.

I would agree with Mr. Kernan. I would like—would hope that
we could somehow resurrect this legislation and would like to know
just to what extent educators throughout the country can be help-
ful in regard to doing that. And perhaps I can talk to you one on
one in regard to how we best do that.

Because, ultimately, we cannot allow this to end at this point.
The need has never been greater than now, and we are willing to
assume a leadership and will continue to put our necks out on the
line in order to make this vital resource available to our students.

Mr. MAarkEY. OK. Thank you very much.

Ensuring learning links into every classroom and onto every desk
is abhsolutely essential for the children of America in a post-
NAFTA, post-GATT global economy world which is about to unfold.
And it is absolutely essential as a Nation that we give opportuni-
ties to every child to gain those skills which HERE they are going
to need and we give the parents the tools they are going to need,
and the teachers, to provide those skills to children.

I want to encourage each of you to continue your good works.
This Subcommittee on Telecommunications is going to continue to
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work very hard to press this message on the Congress, because
they need education as well, unfortunately, as does the American
public, with regard to how central this is to ensuring that both the
social and economic progress that our society is going to make in
the next generation is inextricably entwined to the access children
have to these technologies so they can feel empowered in this mod-
ern economy.

Or else we risk reaping the whirlwind of a disenchanted and
disenfranchised segment of our population that will pay 20-fold
greater prices in terms of the catastrophes of the cities and towns
of cur country.

We thank you all very much.

[Whereupon, at 12:26 p.m., the hearing was adjourned.]
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