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EXECUTIVE SUMMARY

The National Information Infrastructure (NII) Education Forum was held on
October 6-8, 1993, in Arlington, Virginia. The Forum was sponsored by the Office
of Scientific Computing, U.S. Department of Energy (DOE). Its purpose was to
discuss technology for K-12 education and what role DOE and its national
laboratories could play in developing, disseminating, and using technology for K-12.
The Forum brought together over 120 people from across the nation. Participants
represented six groups: national laboratories; education research institutions; K-12

teachers and administrators; industry; federal agencies; and other institutions.

The Forum consisted of a series of structured presentations from each of these
six groups; technology demonstrations; and open, small group discussions. The
presentations covered the following: important K-12 education and computing issues,
national laboratory capabilities, other federal sector initiatives, and industry
perspectives. The demonstration room had over 20 computers networked to the
Internet. Workshop participants were shown (1) how to use the Internet to access
resources anywhere in the world, (2) state-of-the-art network video teleconferencing

technology, (3) multi-media technology, and (4) various other educational software

systems.




Four discussion groups were convened simultaneously to consider the topic of
K-12 education technology and the role of the national laboratories in development of
the technology. Comments fell into five categories: DOE capabilities, the school
environrﬁent, vision, specific technology projects, and policy considerations. Overall,
Forum participants felt that DOE and its laboratories could play a significant role in
K-12 technology development, dissemination and use. The comments generated
during the group discussions raised important issues and contained creative ideas but
did not represent a comprehensive vision of a potential DOE K-12 technology

program.

Recognizing a need for consensus, the participants stressed that it was
important to continue the dialogue begun at the 1993 NII Education Forum. To this
end, an e-mail reflector has been set up: nii—forum@oml.gbv. Also, it was
recommended that a working group be convened in early 1994 to identify specific
technology for precollege applications that could help define a Departmental initiative

meeting Administration goals related to the National Information Infrastructure.
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1. INTRODUCTION

The United States Department of Energy (DOE) is a national leader in the
areas of computational science and networking. A substantial part of DOE’s expertise
resides in its national laboratories. First established during World War II to support
the Manhattan Project, the national laboratory system is now composed of three types
of laboratories: those whose major focus has been on weapons development; multi-
purpose laboratories that conduct basic and applied research mainly in the sciences;
and special purpose laboratories, such as the Stanford Linear Accelerator Center. In -
total, these laboratories house an unprecedented array of high-performance computers
and other types of computers that are linked together by state-of-the-art networking

technology.

As the nation heads towards the 21st century, a national consensus has formed
around the idea of building an "information superhighway.” Within the federal
govémment, this idea has come to be known as the National Information
Infrastructure (NII) initiative. Numerous federal agencies, including DOE, are
working together on NII technology and on ensuring that its use fosters the greater
social good. The NII is seen as improving U.S. economic competitiveness, being a

conduit for new entertainment and communications services, and even as helping to

restructure U.S. health care. However, many would argue that its most important use




will be for education, with the most challenging tasks arising on how to use the NII to

benefit precollege (i.e., K-12) education.

The Department of Energy is in the process of considering how its expertise in
computing and networks might be used to further the goals of the NII initiative with
respect to K-12 education. To bring more information to its discussions, the Office
of Scientific Computing within the Office of Energy Research in DOE decided to
sponsor a national meeting to bring together a diverse group of people to discuss
DOE’s potential role not only with respect to K-12 and NII but also with respect to

other computing and telecommunication issues (e.g., supercomputing).

The National Information Infrastructure Education Forum was held October 6-
8, 1993, in Arlington, Virginia. Over 120 people were in attendance, who evenly fell
into six groups: national laboratories; school teachers and administrators; industry;
educational researchers; federal agencies; and other relevant institutions. The Forum
featured presentations, discussions, and technology demonstrations. A demonstration
room was set up that housed over 20 computers linked to the Internet over a T1 line.
Demonstrations covered how to use the Internet, video teleconferencing over the

Internet, multi-media, and other specialized education software.

The purpose of this report is to summarize the Forum’s presentations and

discussions. The report has four main sections and two appendices. The four



sections, in order of presentation_, cover (1) significant issues with respect to K-12
education in general and technology in particular; (2) resources available within DOE
and its laboratories; (3) comments from four open, small group discussions; and

recommendations for next steps. Appendix A contains the Forum’s agenda.

Appendix B contains a list of participants.







2. SIGNIFICANT K-12 ISSUES

Three sessions were devoted to discussing K-12 education and technology
issues. Speakers discussed the need to engage students, to develop ways to foster true
understanding of subject matter, and to create learning communities. To successfully
compete in the global economy, students need to learn how to learn. Barriers to
achieving these goals include inadequate school budgets, out-dated school
bureaucracies, and numerous societal problems. Educational equity, involvement of
parents, and a focus on the quality of life for youth were also mentioned as important -

issues.

Technology was seen as having great promise. Indeed, many participants are
actively engaged in using, managing, and evaluating techndlogy in the schools.
Several participants are also conducting research on new technologies, such as the
Jasper System, a video-disk, multi-media system that is being developed at Vanderbilt
University. One teacher from Alabama described her work in teaching students and
teachers how to use high-performance computers as part of the Adventures in
Supercomputing program, and a high school student from New Mexico described his

active and rewarding use of the Internet.

However, technology has not reached its promise for numerous reasons. The

budget problem is one such reason. Even if money is not a problem, a school




administrator from Illinois explained that habit and inertia, combined with a lack of
teacher training in technology, a lack of understanding of technology by school
boards, and the fear of not knowing whether change will be effective all work to
inhibit the use of technology in classrooms for more than word processing.
Additionally, it was pointed out that it is difficult to fit new subjects into the school
day, which is often planned out by the minute and as many schc.-  ‘~day are required

to stick to strict curriculum designs.

Technology is still not as user friendly as it needs to be. Schools typically do -
not have technology specialists on staff to set up and maintain hardware and software,
for example to configure PCs or manage local and wide area networks. Also, there is
a lack of electronicly-based material to support more than small parts of any one
class. Lastly, it has been found that many of the numerous technology projects being
pursued around the country that are prototyping new and interesting educational
technology are not producing technologies that-can be cost effectively scaled-up for

national implementation.



3. NATIONAL LABORATORY RESOURCES

The national laboratories have two major resources to contribute to the
improvement of K-12 education: technology and technological expertise; and
broadbased knowledge in science, engineering, mathematics, science education and

assessment.

The national laboratory system possesses unmatched computing resources.
This resource base encompasses the largest array of production systems of any federal
agency. Included in this resource base are serial-based supercomputers, parallel
processors, numerous mainframes, workstations, graphics mini-supercomputers, and
thousands of state-of-the-art microcomputers. Part of this resource base could be
made available to K-12, as is already being done with a dedicated Cray
supercomputer at Lawrence Livermore National Laboratory. It should also be
mentioned that the resource base also includes the world’s most powerful parallel
processors, such as the Thinking Machine Corp. Connection Machine-5 at Los

Alamos National Laboratory and the Intel Paragon at Oak Ridge National Laboratory.

The national laboratory system has also been in the forefront of computer
networking. Historically, this came about because of the need to share high-

performance computing resources throughout the system. As a result, several national

laboratories are served by the world’s most advanced packet switching




telecommunications systems. This resource base could also be shared with the K-12

universe.

Even more important than its hardware resoﬁrce base, it the national
laboratories’ human resource base. Researchers and other staff who have expertise in
computers and networks could be put to the task of using their expertise to advise K-
12 professionals about technology and even to develop new technology. This is an
intriguing prospect because the national laboratories have expertise in more than high-

performance computers and networks.

An exhaustive list cannot be provided here, but the following are some other
computer-based resources available at the labs: audio-video teleconferencing over
networks; multi-media systems; data storage; very large database system design;
computer graphics; interface design; distributed computing; expert systems and
artificial intelligence; code and algorithm libraries; geographic information systems;
hundreds, if not thousands, of applications models (e.g., in the areas of global
warming and other environmental problems); and virtual reality. In addition, the labs
have the ability to fabricate chips, design and develop advanced materials of any sort,

and design and develop electronic instrumentation.

The national laboratories also have active education programs, part of which

encompass K-12 activities and part of which also encompass computers and networks.




The following list is not complete but illustrates the kinds of programs being pursued
at the laboratories. Examples of relevant educational activities are Lawrence Berkeley
Laboratory’s Hands-on-the-Universe Program; work by the Princeton Plasma Physics
Laboratory to assist the state of New Jersey in providing Internet access to K-16
schools; Stanford Linear Accelerator Center’s work with the Public Broadcasting
System’s Learning Link; Sandia National Laboratory’s New Mexico school
administrators workshop on technology; Los Alamos National Laboratory’s
Supercomputing Challenge Program; Ames Laboratory’s program to make a 128-node
parallel processor available to K-12 schools; Oak Ridge National Laboratory’s
education network; Fermilab’s nationally recognized Saturday Morning Physics
program, which is part of a larger program that reaches 9,000 teachers and 40,000
students annually; Idaho National Engineering Laboratory’s water quality project;
Pacific Northwest Laboratory’s ESNET server to local schools; and Lawrence
Livermore National Laboratory’s National Energy Research Center, which provides
Cray supercomputing resources to over 100 classes and 3500 users annually. Lastly,
three national 1aboratoriés—0ak Ridge, Ames, and Sandia—are collaborating with K-

12 schools and universities to run the Adventures in Supercomputing program.

These and other educational programs at the national laboratories constitute a
broad base from which to work with schools on technology issues. As mentioned at

the Forum, the challenge is enormous. There are approximately 50 million K-12

students, yet the current DOE programs reach maybe only a fraction of a percent of




these students. One message conveyed by the K-12 participants at the Forum is that
"the mountain needs to go to the schools.”" Combining technological knowledge and

access to expertise in education to achieve this mandate is the key to success.
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4. COMMENTS FROM DISCUSSION GROUPS

The Forum participants were assembled into four small groups to discuss K-12
technology and the role of the Department of Energy in its developmeﬁt and
dissemination. Participants were assigned to the groups in a balanced fashion, i.e.,
each group contained representatives from the six groups mentioned earlier. Each

group had a discussion leader and, in a couple of cases, a separate recorder.

The results of the small group discussions represent only the beginning of
dialogue on these issues. Comments fall into five general areas: DOE capabilities,
the school environment, vision, specific technology research and development

suggestions, and policy considerations.

The Department of Energy and its laboratories clearly have valuable
capabilities that could be focused on K-12 technology and mathematics and science
education. DOE possesses systems engineering skills, a large number of highly
trained technologists, a prodigious high-technology base, expertise in computational
science, expertise in networks, and experience in developing advanced computer
applicatichs (e.g., using very large databases, developing interfaces, etc.). Educators
also emphasized that DOE researchers possess a wealth of expertise in mathematics
and science that could be harnessed for K-12 purposes independent of DOE’s K-12

technology programs.

11




In each group, discussants raised numerous issues about schools that must be
kept in mind as people consider how best to use DOE resources to improve K-12
technology. Many of these issués have already been mentioned above (see Significant
K-12 Issues). Teacher training, cost of technology, complexity of technology, and

lack of computer-based materials were emphasized as important issues.

Comments about DOE’s capabilities and the needs of the schools combine to
focus attention on the need for DOE to develop a clear vision for its technology
efforts. Several participants suggested that a big picture is needed, one that
incorporates the entire suite of advanced computer and telecommunications
technologies (e.g., computer networks, cellular services, cable, etc.). The vision
needs to articulate the roles of the various players, including federal agencies, state
education offices, schools, companies, and partnership relationships. The vision also

needs to be compatible with the kinds of activities that DOE can effectively support.

It is necessary for the vision to be developed through extended dialogue
amongst the players. DOE people versed in technology but not in education need to
become more familiar with education issues, which can be accomplished by attending
conferences, reading journals, and spending time in schools (e.g., one participant
suggested one workday per month). Also, the vision needs to be implemented
through structured partnerships, such as Cooperative Research and Development

Agreements and Requests for Proposals.

12




Only the beginnings of a comprehensive vision arose during the discussions.
With respect to technology development, one group recommended that DOE consider
developing a school-compatible computing device that costs under $100. Others felt
that DOE could take the lead in developing software "tools" or freeware useful for K-
12. For example, tools are needed to manage large educational networks and to
provide network administrators with the capability to oversee networks to ensure that
they are used in ethical and appropriate fashions. Also falling under the rubric of
tools are user friendly interfaces to the Internet, databases, and other software;
software to manage students academic portfolios; and intelligent software to provide
students with continuous feedback on their learning progress. One participant
suggested that DOE explore ways of tapping into the large base of Nintendo

technology for use in K-12 education.

In addition to tools, DOE could consider taking on the role of technology
demonstrator. In this role, DOE labs would build prototype systems, presumably at
various levels of complexity and within the educational environment, using existing
technology and software. The systems would be evaluated, documented, and the
results transferred to the larger community if the evaluations were positive. One
proposal along these lines is for DOE to create a K-12 research and development
laboratory to allow people from K-12 and national laboratories to jointly develop

software tools to support computational science as a mode of inquiry.

13




Several policy issues were mentioned during the discussions. Intellectual
property is an extremely important issue as schools and school teachers consider
whether and how to custom design "electronic” textbooks using material that may or
may not be copyrighted. Concern was also expressed over the possibility of joint
ownership of both the telecommunications conduit of information and the information

itself.

Several policy issues relate to controlling the costs of new technology. There
is interest in the establishment of standards and protocols if they could lead to lower
costs for hardware, software, and systems development and administration. Several
participants felt that telecommunications costs (e.g., for installing phone lines) are too
expensive and that a review of Federal Communications Commission and state
regulations might be beneficial. Lastly, there was concern amongst school teachers
and administrators that the pricing of Internet services would change from its current
access fee approach to a use-based approach. Because of very tight budgets, schools
much prefer a known expense (e.g., a specific access fee) to a more uncertain and

variable expense (e.g., user fees).
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S. CONCLUDING REMARKS AND RECOMMENDATIONS

The strongest concluding observation is that the 1993 NII Education Forum
only represents the beginning of an important dialogue involving the DOE and its
laboratories, the education community, and industry on the topic of technology for
'precollege education. Without question, DOE and its national laboratories have
exceptional capabilities to bring to bear on this problem. More discussion is needed

to determine what should be done and by whom.

As a start, an e-mail reflector has been established to facilitate the exchange of
ideas among Forum participants and other interested individuals. The reflector
address is nii-forum@ornl.gov. Requests to become part of the distribution list can

be sent to Ed Oliver via electronic mail at oliverce@ornl.gbv.

As a next step, it is recommended that a working group be convened in early
1994. The purpose of this meeting will lSe to set guidelines for several (i.e., four to
five) areas of K-12 technology and associated policy research that can be pursued by
the national laboratories in partnerships with schools, other research institutions, and
industry, where appropriate.v Example areas include freeware, development of low
cost computing technologies, technology use instruction, and important policy issues.

National laboratories would form partnerships among themselves and the schools to

15




write research project proposals with respect to these guidelines. The proposals

would then be funded based on their merit.

And finally, the authors wish to acknowledge Dennis White and Jane Loftis,

both of the Energy Division, for their review and comments on this report.
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APPENDIX A: FORUM AGENDA

National Information Infrastructure (NII) Education Forum.
October 6-8, 1993

Marriott, Crystal City
Arlington, Virginia

703-413-5500
Draft Agenda (revised 9/30/93)
Wednesday, October 6, 1993:
7:00pm to 10:00pm Conference participants hospitality center, registration, and

reception. (Will have 15 Macs set up for participants to
explore the Internet; plus, we will have 5 Suns set up for

demo).

Thursday, October 7, 1993:

7:30am to 8:45am Registration and Continental Breakfast

8:45am to 9:00am Welcome: A. Trivelpiece, Director, Oak Ridge National
Laboratory

9:00am to 9:45am Keynote Address: Richard Stephens, U.S. DOE

9:45am to 10:00am Break

10:00am to 11:00am State of American Schools (readiness for technology)

Chair: Gwen Soloman, New York City Public Schools

-Jan Hawkins, Center for Children and Technology
-Robert Tinker, TERC
-Linda Roberts, Department of Education

11:00am to Noon Approaches to Learning (role of technology)
Chair: Pam Keating, University of Washington

-Joe Walters, Project Zero, Harvard University

-Louis Gomez, Northwestern University
-Nancy Vye, Vanderbilt University

17




National Information Infrastructure (NII) Education Forum.

Thursday, October 7, 1993: (Cont’d)

Noon to 1:00pm

1:00pm to 2:00pm

2:00pm to 3:00pm

3:00pm to 3:15

3:15pm to 3:45pm

3:45pm to 5:30pm

5:30pm to 6:30pm

8:00pm ....

Friday, October 8, 1993:

7:30am to 8:15am

8:15am to 9:00am

Working Lunch

Case studies of schools and technology
Chair: Sharon McCoy-Bell, New Orleans Public Schools

-Adventures in Supercomputing Experience, Sharon Carruth
-Local case study, John Kaltsas, Arlington Heights, IL school
district

-Students’ perspectives, Agbeli Ameko, Albequerque Academy

Overview of National Laboratories’ Capabilities
Chair: Ed Oliver, Oak Ridge National Laboratory

-Hardware and networking capability, Bill Lokke, LLNL
-Software and technology capability, John Rowlan, ANL
-Education programs, Rich Stephens, DOE

Break

Education Networking Technology Overview

-Pat Burns, Colorado State, Overview of INTERNET
-Stu Loken, LBL, Workstation applications

Hands-On Demonstrations

Cash Bar, Hors d’oeuvres

Informal Discussion Groups

Continental Breakfast

Overview of related federal activities
Chair: Fred Howes, DOE

-Nora Sabelli, NSF, NAS workshop report

-Gary Johnson, DOE HPCCIT Education
-Subcommittee, Report on Activities
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National Information Infrastructure (NII) Education Forum.

Friday, October 8, 1993: (Cont’d)

9:00am to 10:15am

10:15am to 10:30am

10:30am to 12:30pm

12:30pm to 1:30pm
1:30pm to 2:30pm

2:30pm to 3:00pm

Comments from Industry Participants, Sign up for Slots to discuss
company, industry, etc.

Chair: (TBD)

-Ben Martindale, Sybase

-Bruce Nelson, Novell

-Linda Glessner, USAA

-Others TBD

Break

Small Group Meetings: Recommendations for DOE four groups,
will discuss options for the development of education technology

Working Lunch
Group Reports

Summary and Closing Remarks
-Dave Nelson, DOE/ER

19







APPENDIX B: FORUM PARTICIPANTS

Dick

Allen

Sandia National Laboratory
Organization No. 1422
Albuquerque, NM 87185-5800

Agbeli
Ameko
307 Recodo Place
Bellen, NM 87002

Albert

Anderson

University of Michigan
Professor

Population Studies Center
1225 South University
Ann Arbor, MI 48104-2590

Nancy
Ballinger
Intel

3

Samual

Banks

Richmond City Schools

Coordinator of Arts and Humanities
Richmond, VA

Marge

Bardeen

SSC Laboratory MS 2071

Deputy Head, Office of Education
2550 Beckleymeade Avenue
Dallas, TX 75237

Ivan

Baugh

911 South Brook
Louisville, KY 40203

Laten

Bechtel

Springficld Estates Elementary School
Principal

6200 Charles C. Goff Drive
Springfield, VA 22150

Gene

Berg

National Security Agency

D5 OPS-2B

Fort Meade, MD 20755-6000

Dick

Bessy

Northern Telecom

921 Vestavia Woods Drive
Raleigh, NC 27615

Tom
Blank
MasPar Corporation

»

Bill
Bostwick
Los Alamos National Laboratory

Los Alamos, NM




Laura

Bresko

CIT, Inc.

11020 Solway School Road
Oak Ridge, TN

Dave

Brooks

Chrysler Corporation

800 Chrysler Drive, East
CIMS 4820119

Auburn Hills, MI 48326

Kathy
Burns
National Geographic Society

b

Patrick

Burns

Colorado State University

Mechanical Engineering Department
Fort Collins, CO 80523

Dennis

Bybee

ISTE National Office
Associate Executive Officer
P.O. Box 4437

Alexandria, VA 22303

Robert

Carlitz

University of Pittsburgh

Department of Physics and Astronomy
Pittsburgh, PA 15260

Sharon

Carruth

Alabama Supercomputer Network

141 Anna Kathryn Drive

Gurley, AL 35748 -

John

Cavallini

US DOE, Office of Scientific Computing
ER-30 GTN

Washington, DC 20545

Silvia
Charp
THE Journal
Editor

J

David -
Chavez

Loving Municipal Schools

Superintendent

P.O. Box 98

Loving, MI 88256

Coco
Conn
SIGGRAPH

3

Fred

Conrad

Bureau of Labor Statistics

2 Massachusetts Avenue, NE
Room 4930

Washington, DC 20212
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Jim

Corones

Ames Lab

329 Wilhelm
Ames, IA 50011

Donald
Davidson
Jostens Learning Corporation

H

- Bill
Dawes
Sandia National Laboratory

b

Tice
DeYoung

Advanced Research Projects Agency

>

Chuck

Dickens

SLAC SCS Group
P.O. Box 4349

MS 97

Stanford, CA 94309

Sherwood

Dowling
Smithsonian Institute
National Museum of American Art
Room 172, NMAA
Washington, DC 20560

Richard

Efthim

Smithsonian Institute

Manager

National Museum of Natural History
Washington, DC 205680

Joe

Finch

Coleman Research
9302 Lee Highway
Suite 800

Fairfax, VA 22020

John

Fitzgerald

Lawrence Livermore National Laboratory
P.O. Box 5509

7000 East Aveue

Livermore, CA 94550

Susan

Fratkin

Coalition for Networked Information
21 Dupont Circle

Washington, DC 20036

William

Frey

University of Michigan
Population Studies Center
1225 S. University Avenue
Ann Arbor, MI 48104

Warren

Gifford

Bellcore

445 South Street
Room MRE2E288
Morristown, NJ 07962




Linda

Glessner

USAA

Director, Educational Affairs
D3 East

San Antonio, TX 78288

Louis

Gomez :

Institute for the Learning Sciences
Northwestern University

1890 Maple Avenue

Evanston, IL 60208

Bud
Goode
Studio City, CA

Darlene

Grantham

Montgomery County Public Schools
Computer Related Instruction
850 Hungerford Drive

Rockyville, MD 20850

William

Graves
EDUCOM
Washington, DC

_ dJack

Hahn

SURAnect

8400 Baltimore Blvd.
College Park, MD 20740

Kerry

Hake

Oak Ridge National Laboratory
Computer Specialist

P.O. Box 2008

Bldg. 4500N, MS6207

Oak Ridge, TN 37831

Robert

Hammond

U.S. Census Bureau
Suitland Federal Center
Room 3224-4

Suitland, MD 20233

Dennis

Hauser

CIESIN

Director, Customer Service & Training
2250 Pierce Road

University Center, MI 48710

Jan

Hawkins

Center for Children and Technology
610 West 112th Street

New York, NY 10025

Barbara

Helland

Ames Lab

124C Wilthelm Hall
Ames, IA 50014

James

Herrmann

Belmont High School
1575 West Second Street
Los Angeles, CA 90026
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Rush

Holt .

Princeton Plasma Physics Laboratory
P.O. Box 451

Princeton, NJ 08543

Margaret

Honey

Center for Children and Technology
610 West 112th Street

New York, NY 10025

Vivian

Horner

Bell Atlantic, Inc.

1310 North Courthouse Road
Arlington, VA 22201

Fred

Howes

Department of Energy
DOE, OSC, ER-30, GTN
Wasington, DC 20585

Paul
Hunter
NASA

Kathy

Hurley

Eduquest

4111 Northside Parkway
Atlanta, GA 30327

Jared
Irvine
National Security Agency

»

Beth
Jinkerson
ORISE

Oak Ridge, TN

Gary

Johnson

US DOE, Office of Energy Rescarch
ER-30 GTN

Washington, DC 20545

Terry

Johnson

SSC Laboratory
Dallas, TX

Cynthia

Johnston

Hewlett Packard

3000 Hanover Street
MS 20BU

Palo Alto, CA 94304

Charles

Judice

Bell Atlantic

175 Park Avenue
1st Floor

Madison, NJ 07940




John

Kaltsas

High School District #214

Director of Planning and Development
2901 Central Road

Rolling Meadows, IL 60008

Sue

Kamp

Software Publishers Association
1730 M Street, NW

Suite 700

Washington, DC 20036

Marnie

Kaufman

National Geographic Society

Development Associate, Development Office
1145 17th Street, NW

Washington, DC 20036-4688

Pam

Keating

University of Washington
College of Education (DQ-12)
Seattle, WA 98195

Phillip

King

Edison Project

375 Park Avenue

Suite 3105

New York City, NY 10152

S

Doug

Kubach

Macmillan/McGraw-Hill Publishing Co.
10 Union Square

New York, NY 10003

Midian

Kurland

Educational Development Center
55 Chapel Street

Newton, MA 02160

Steve

Ladd

NREL

Training Administrator
1617 Cole Boulevard
Golden, CO 80401

Alex

Larzelere

U.S. Department of Energy

DP 4.1 Defense Program

1000 Independence Avenue, SW
Washington, DC 20585

Paula

Lawley

Optical Data Corporation
30 Technology Drive
Warren, NJ 07059

Cheryl

Lemke

OSPI

Old Capital Building
P.O. Box 47200
Olympia, WA 98504

Stu

Loken

Lawrence Berkeley Laboratory
Mailcode 50B-2239
Berkeley, CA 94720
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Bill
Lokke

Lawrence Livermore National Laboratory

7000 E. Avenue, L-66
Livermore, CA 94550

Don

MacGregor

Family School House Magazine
Editor, Family School House
P.O. Box 10105

221 Mill Street

Eugene, OR 97440

Gynelle
Mackson
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