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“Sylvia Stein was program director for the
Pennsylvania Space Grant Consortium
from the program’s beginning in 1989. In
her many endeavors, she earned the respect
and admiration of everyone lucky enough
to meet her. Sylvia was energetic, creative
and dynamic. It was a pleasure to work
with her and to learn from her. Sylvia was a
leader and a friend. We will miss her.”

Elaine T. Schwartz
Chief, Higher Education




Late for Class: A future univcr.s_i'_l;y environment,may differ greatly from today’s collegiate setting {while sharing
marked:similarities). A space studies institution mightlocate in an extraterrestrial secting to allow frst-hand
experience with the curriculum’s subject material. -
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Sunday, January 10

8:00 - 5:00 ......cveeverees Registration Open
Exploring Houston Area on Your Own

8:00 - 5:00 .....ovvvmnenn Meeting of Council of Space Grant Directors
Chair: Dr. Martin J. Eisenberg, Director, Florida Space Grant
Consortium

1:30 - 5:00 .....cceunes Space Grant Consortium Management

Information System Workshop
Facilitator: Dr. Richard Devon, Director, Pennsylvania Space
Grant Consortium

6:30 - 7:00 .ooririennnne Icebreaker Reception/Cash Bar, Entertainment by
Mariachi Continental

7:00 - 8:30 wovvviiviinnns Fiesta Kick-off Dinner
Speakers: Dr. E. Julius Dasch, Program Manager, National Space
Grant College and Fellowship Program, “Space Grant: Charting
Future Courses”; and Mr. R. Gilbert Moore, Outreach

Coordinator, Rocky Mountain Space Grant Consortium, “High
Altitude Research”

Monday, January 11

6:30 - 8:00 ................ High Altitude Research
Balloon Launch by Rocky Mountain Space Grant Consortium,
on grounds immediately south of conference hotel. In case of
inclement weather, launch will be at the same time Tuesday or

Wednesday.
6:30 - 5:00 ....ccvunen. Registration Open
6:30 - 8:00 ..ovvveeennnne Continental Breakfast
8:00-8:15 .o Conference Welcome

Presiding: Dr. E. Julius Dasch, Program Manager, National Space
Grant College and Fellowship Program

Remarks: Mr. Aaron Cohen, Deputy Administrator, NASA, and
Director, NASA Johnson Space Center; and Dr. Byron Tapley,
Director, Texas Space Grant Consortium



Monday, January 11 (continued)

Vi

8:15-9:50 .......... Plenary Session I
Updates from the NASA Education Division

8:15-8:30 .......... Gen. Spence M. (Sam} Armstrong, Associate
Administrator, Office of Human Resources and
Education, “NASA and Human Resources”

8:30 - 9:00 .......... Mr. Frank C. Owens, Director, Education
Division; and Ms. Elaine T. Schwartz, Chief,
Higher Education Branch, “New Directions in
Education”

9:00 - 9:15 ....ovin. M:s. Angela M. Phillips, Special Assistant to the
Vice-Chair, Committee on Education and Human
Resources (CEHR), “The Federal Coordinating

Council for Science, Engineering, and Technology
(FCCSET)”

9:15 - 9:30 .......... Ms. Sarita E. Brown of the University of Texas at
Austin, Vice-Chair, Space Grant Review Panel,
“First Meeting of the Space Grant Review Panel”

9:30 - 9:45 .......... Dr. Joseph P. Allen, President, Space Industries
International, Inc., Member, Space Grant Review
Panel, “Industry-Space Grant Relations: A
Conference Focus™

9:45 - 9:50 ..cocvirvinrne. Introduction to Workshops and Poster Sessions,
Presented by Dr. E. Julius Dasch

9:50 - 10:10.....ccvvnnenn Break

10:10 - 11:50............. Breakout Session I: Three Concurrent Workshops

A. Industry-Space Grant Relations I: Space Grant Resources
Facilitator: Dr. John C. Gregory, Director, Alabama Space Grant
Consortium

B. Research and Research Infrastructure
Facilitator: Dr. Richard Devon, Director, Pennsylvania Space
Grant Consortium

C. Land Grant, Sea Grant, Space Grant Relations: Cooperative

Extension
Facilitator: Ms. Mary L. Sandy, Director, Virginia Space Grant
Consortium

11:50 - 12:15 ....oeveeen Group Photograph



Monday, January 11 (continued)

12:15 - 1:30...cuenne.. Luncheon
Speaker, Dr. Jeffrey D. Rosendhal, Special Assistant to Associate
Administrator, Office of Space Science and Applications,
“NASA Opportunities in Science”

1:30 - 2:00 ...covvneene Group Photographs
2:00 - 3:45 ... Breakour Session II: Three Concurrent
Workshops

A. Industry-Space Grant Relations II: Industry Resources
Facilitator: Dr. Alvin M. Strauss, Director, Tennessee Space
Grant Consortium

B. Capability Enhancement and Other EPSCoR-like Programs
Facilitator: Dr. Gaylord Northrop, Director, Arkansas Space
Grant Consortium

C. K-12 and Other Public Setvice Programs
Facilitator: Dr. Wayne Solomon, Director, Illinois Space Grant
Consortium

3:45 - 5:00 ...ccvirinnee. Poster Session I
Featuring 21 Space Grant Consortia and NASA Centers: Alaska,
Arizona, California, Colorado, Connecticut, Delaware, District of
Columbia, Idaho, Maine, Maryland, Massachuserts, Nevada, New
Hampshire, New York, Oklahoma, Rhode Island, South Carolina,
Washington; Ames Research Center, Goddard Space Flight
Center, Jet Propulsion Laboratory

Representatives from each Consortium and Center will be avail-
able for discussion

5:00 - 5:15 i Board buses for Dinner
5:15  Buses depart for Dinner
6:00 - 7:30 ....covennene. Dinner, Lakewood Yacht Club
Speaker: Rear Adm. Alan B. Shepard, U.S. Navy Retired, and

President, Seven Fourteen Enterprises, “The Space Program: A
Personal Perspective”

7:30  Buses Depart Lakewood for Space Center Houston

8:00 - 11:30............... Tour of Space Center Houston
Buses return to South Shore on the half hour from 9:30 - 11:30

vii



Tuesday, January 12

7:00 - 5:00 ................ Registration Open
7:00 - 8:00 ..., Continental Breakfast
8:00 - 9:45 ...oovrninne. Plenary Session II
8:00 - 8:30 .......... Dr. Martin A. Eisenberg, Chair, Council of Space

Grant Directors, and Director, Florida Space
Grant Consortium, “Mission to America — A
Report on the Woods Hole Conference”

8:30 - %15 .......... Dr. Leonard A. Harris, NASA Chief Engineer and

Ex-officio Member, Space Grant Review Panel,
“NASA Opportunities in Engineering and
Technology”

9:15 - 9:45 ... Dr. Malcom V. Phelps, Chief, Technology and

Evaluation Branch, “Applications of Educational
Technology in Higher Education and Space

Grant”

9:45 - 10:05..cccerviennes Break

10:05 - 11:45............. Breakourt Session III: Three Concurrent
Workshops

A. Industry-Space Grant Relations: Mechanisms of Resource
Exchange
Facilitator: Mr. Robert Dalton, Maine Space Grant Consortium

B. Evaluation Mechanisms for Space Grant Consortia
Facilitator: Dr. George K. Parks, Director, Washington
Space Grant Consortium

C. Grantsmanship
Facilitator: Dr. William D. Lakin, Co-Director, Vermont Space
Grant Consortium

12:00 - 1:15 ....evrenneee Luncheon

wiil

Breakout Meetings for Regional Consortia

New England (Northeastern) Regional Space Grant Consortium
Presiding: Dr. Daniel E. Hastings, Director, Massachusetts Space
Grant Consortium



Tuesday, January 12 (continued)

Mid-Adantic Regional Space Grant Consortium
Presiding: Ms. Mary L. Sandy, Director, Virginia Space Grant
Consortium

Southeastern Reﬁional Space Grant Consortium
Presiding: Dr. John C. Gregory, Director, Alabama Space Grant

Consortium
Midwestern Regional Space Grant Consortium
Presiding: Dr. Wallace W. Sanders, Jr., Director, Iowa Space Grant

Consortium

Western Regional Space Grant Consortium
Presiding: Mr. John A. Gardner, II, Coordinator, Nevada Space
Grant Consortium

1:15 - 1:30 .cnninnnen, Board Buses for Optional Tours

1:30 - 1:45 e ... Buses Depart for Optional Tours
Option One: NASA Johnson Space Center Facilities
Option Two: Industry Facilities: McDonnell Douglas (Space

Station maintenance and testing) and Space Industries
International {commercial mission control center)

1:45 - 4:15 e Tours of Selected Options
4:15-5:00 ccoeenreeennnn Board Buses and Return to Conference Hotel
6:00 - 7:00 .ovvrvininnnees Poster Session 11

Cash Bar

Featuring 21 Space Grant Consortia and NASA Centers:
Alabama, Florida, Georgia, Hawaii, lowa, Kansas, Kentucky,
Louisiana, Nebraska, New Jersey, New Mexico, North Carolina,
North Dakota, Oregon, Pennsylvania, Vermont, West Virginia,
Wisconsin; Johnson Space Center, Kennedy Space Center,
Langley Space Center

Representatives from each Consortium and Center will be avail-
able for discussion

7:30 - 9:30 p.m.......... Keynote Banquet
Speaker: Col. Charles E Bolden, Jr., USMC, “The Course of

Human Spaceflight”
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Wednesday, January 13
7:00 - 4:00 p.m.......... Registration Open
7:00 - 8:00 a.m.......... Continental Breakfast

Breakfast meeting of Capability Enhancement Program Directors
Presiding: Dr. John Wefel, Director, Louisiana Space Grant

Consortium
8:00 - 10:15....cocneee. Plenary Session III: NASA Updares
8:00 - 8:45 .......... Mr. Barry Epstein, User Development Program
Manager, NASA Headquarters, Office of Space
Flight, Spacelab/Space Station Utilization User
Integration Division, “SPace Station Freedom:
Research Opportunities’
8:45 - 9:45 .......... Lt. Col. Sidney Gutierrez, Astronaut, NASA
Johnson Space Center, “STS-40/SLS-1”
9:45 - 10:15 ........ Mr. Pat Rawlings, Space Artist, Science
Applications International Corporation, “Art,
Technology and the Space Frontier”
10:15 - 10:30............. Break
10:30 - 11:45............. Poster Session III

Featuring 19 Space Grant Consortia and NASA Centers:
Arkansas, Illinois, Indiana, Michigan, Minnesota, Mississippi,
Missouri, Montana, Ohio, Puerto Rico, South Dakota, Tennessee,
Texas, Utah, Virginia, Wyoming; Lewis Research Center, Marshall
Space Flight Center, Stennis Space Center

Representatives from each Consortium and Center will be avail-
able for discussion

11:45 - 1:00 p.m........ Luncheon
Speaker: Dr. Diana Natalicio, President, the University of Texas at
El Paso, “Special Problems Involving the Recruitment and
Retention of Hispanic Students in Science and Engineering”

1:30 - 3:30 cuueveeeernenees Breakout Session IV, Three Concurrent
Workshops

A. Underrepresented Groups: Special Focus on Hispanic Students
Facilitators: Dr. Juan Gonzales, Director, Puerto Rico Space Grant
Consortium; Dr. Eugene H. Levy, Director, Arizona Space Grant
Consortium




wartifg Future Courses Agenda Ng?

Wednesday, January 13 (continued)

B. Undergraduate Training

Facilitator: Dr. G. Jeffrey Taylor, Associate Director, Hawaii Space
Grant Consortium

C. Community College Initiatives

Facilitator: Dr. Michael R. Dingerson, Director, Mississippi Space
Grant Consortium

3:30 - 4:00 ..o Plenary Session IV: Concluding Remarks
Discussion led by Dr. E. Julius Dasch

4:05 Conference Adjournment

Thursday, January 14

9:00 - 4:00 ................ SEace Grant Review Panel Meeting
Presiding: Dr. John V. Byrne, Chair, Space Grant Review Panel;
President, Oregon State University

X



Return to Utopia: The Viking 2 Mars lander sparkles with an early morning frost as visitors from another planet
carefully approach over the rock-strewn plain. The lander, which arrived at the Utopia Planitia site in 1976, is now
covered with a thin layer of Martian dust.




Prologue

First National
Space Grant Conference

The First National Space Grant Conference was held January 17-19, 1990, at the
Kossiakoff Center on the grounds of the Johns Hopkins University Applied Physics
Laboratory (APL) in Columbia, Maryland. It marked the beginning of the Space Grant
Program for the 21 Designated Space Grant Colleges and Consortia.

The conference was organized by the NASA Education Division, Higher Education
Branch (formerly Educational Affairs Division, University Programs Branch), in con-
junction with the Maryland Space Grant Consortium — Johns Hopkins University,
Morgan State University, and the Space Telescope Science Institute (STScl) — and the
NASA Goddard Space Flight Center (GSFC), which cohosted the meeting.

One hundred forty-eight representatives from the 21 designees met with Headquarrers
personnel and University Affairs Officers from NASA Field Centers: Ames Research
Center, Moffett Field, California; Goddard Space Flight Center, Greenbelt, Maryland;
Jet Propulsion Laboratory, Pasadena, California; Lyndon B. Johnson Space Center,
Houston, Texas; Kennedy Space Center, KSC, Florida; Langley Research Center,
Hampton, Virginia; Lewis Research Center, Cleveland, Ohio; and, Stennis Space Center,
SSC, Mississippi. Space Grant recipients and Field Center personnel were encouraged to
establish associations and share resources where feasible.

Conference goals were: 1) to provide a setting for Space Grant leaders to meet and dis-
cuss program plans; 2) to provide participants with updates on major NASA science and
engineering programs and NASA Education activities; 3) to hold workshops on themes
of critical importance to the program; and, 4) to provide tours of GSFC and STScl.

The conference agenda focused primarily on a series of 15 workshops that program
directors or their designees discussed components of the Space Grant program. These
components — outreach, pre-college educarion, publicity, and organization, to name a
few — were earlier incorporated in very specific ways within individual program plans.
The conference thus afforded those attending an opportunity to exchange informarion
and concerns regarding program elements while exploring ways to structure, enhance
and perhaps broaden their program plans. Space Grant representatives discussed with
Headquarters officials how the Space Grant program itself should be evaluated.

Evening activities during the conference included a reception at the Maryland Science
Center at Baltimore’s Inner Harbor districe, and a banquet hosted by Morgan State
University, where conference attendees enjoyed a presentation by Dr. Franklin D.
Martin, Assistant Administrator, NASA Office of Exploration. Participants also were
treated to tours of the APL facilities, STScI on the Johns Hopkins Homewood Campus,
and GSFC.

The “First National Space Grant Conference Report” (EP-275) is available by
contacting;

NASA Headquarters
Code FEH
Washington, DC 20546

xiii
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Second National
Space Grant Conference

During the First National Space Grant Conference (January 17-19, 1990) invitations
were received to host succeeding Space Grant conferences in Huntsville, Alabama —
cohosted by the Alabama Space Grant Consortium and the NASA Marshall Space Flight
Center — and in Houston, Texas — cohosted by the Texas Space Grant Consortium and
the NASA Johnson Space Center. The invitation received first was accepred for the
Second Space Grant Conference to be held in Huntsville.

The Second National Conference was delayed by about two months to allow selection
of Phase II State Consortia and their subsequent participation in the conference. Owing
to the much broader range of participating institutions and programs, the conference
agenda was modified from thart of the first conference. Additionally, several suggestions
resulting from the first conference (to hold all workshops as meetings-of-the-whole, so
that alt could attend, and to allow time for presentations by all Phase I programs} were
incorporated. Conference goals, however, remained much the same as before: 1) to pro-
vide a setting for Space Grant leaders to meet, learn about other participant groups, and
discuss program plans; 2) to provide participants with updates on major NASA science
and engineering programs and education activities; 3) to hold discussions on themes of
critical importance to the program; and, 4) to provide tours of NASA Marshall Space
Flight Center, the University of Alabama in Huntsville, and Alabama A&M University.

The “Second National Space Grant Conference Report” (EP-278) is available by
contacting;

NASA Headquarters
Code FEH
Washington, DC 20546



Prologue

Third National
Space Grant Conference

The Third National Space Grant Conference was held January 10-13, 1993, in Houston,
Texas. The conference — cohosted by the Texas Space Grant Consortium and the NASA
Johnson Space Center — brought together for the first time Space Grant personnel from
50 staces, the District of Columbia, and the Commonwealth of Puerto Rico.

The conference theme, “Charting Future Courses,” prevailed throughout the four-day
event, as conference participants attended workshops on topics such as evaluation, indus-
try interaction, underrepresented groups and extension. Three poster sessions featured
program presentations by the 52 Space Grant Consortia and the nine NASA Field
Centers. Among the many highlighes of this year’s program were appearances by Rear
Admiral (Retired) Alan B. Shepard, astronaut on the Mercury 3 and Apollo 14 missions;
Lt. Col. Sidney M. Gutierrez, USAF, pilot on STS-40/SLS-1, the first shuttle mission
devoted to the study of the human body in space; Col. Chatles E Bolden, Jr., USMC,
training to fly in November 1993 as commander of STS-60 aboard the Space Shuttle
Discovery; and Dr. Diana Naralicio, president of the University of Texas at El Paso. In
addition, participants witnessed the exciting launch of a high altitude research balloon.

Conference goals promoted the overall mission of the National Space Grant program.
The meeting provided opportunities: 1) for Space Grant leaders to meet, exchange ideas,
and discuss plans; 2) for NASA personnel to furnish updates on major science and engi-
neering programs, and education activities; 3) o address themes of primary importance
to the program; and, 4) to supply a first-hand look art selected NASA facilities and indus-
tries affiliated with the Texas Space Grant Consortium.

Evening activities included the kick-off fiesta dinner, a banquet at the Lakewood Yache
Club and a tour of Space Center Houston.



The Return: Pushed by three 25,000-pound thrust nuclear thermal rocket cngines, 2 First Lunar Outpost piloted
fander atop a 10-meter-diameter stage leaves Earth orbit for the Moon. This nuclear stage is the advanced
technology base for eventual reusable lunar transfer vehicles and subsequent human voyages to Mars.




Meeting of the Space Grant
Directors’ Council

The Council of Directors, comprised of
Space Grant program directors from near-
ly every consortium, convened an all-day
meeting priot to the conference. Earlier, a
breakfast meeting of the Executive
Committee of the Directors’ Council took
place.

Dr. Martin A. Eisenberg, Chair of the
council, convened the meeting. He wel-
comed the group of about 50 and made
some introductions. Members approved
the minutes of the previous meeting
(August 28, 1992) and reviewed last year's
significant events. A revised charter was
approved and an election for offices of
Secretary-Treasurer, Executive Commitcee
(three members), and Nominating
Commirtee (six members), was held.
Eisenberg noted chat he had been asked to
serve as an ex-officio member of the Space
Grant Review Panel, which was to hold its

second meeting on Thursday, January 14,

directly after the conference.

Dr. E. Julius Dasch, NASA Program
Manager for Space Grant, made a few
remarks cthat were followed by a brief dis-
cussion period.

Dr. David Criswell reported on the
Woods Hole Workshop, a meeting con-
vened by the Council August 24-28,

1992. A copy of the report from the work-
shop, “Mission to America,” was included
with each conference registrant’s materials.
Much of the remainder of the meeting was
devoted to a discussion of recommenda-
tions which resulted from the Woods Hole
Workshop.

The meeting closed with presentations
by Dr. Stanley Goldstein, University
Affairs Officer, Johnson Space Center, and
Dr. Gerald Soffen, University Affairs
Officer, Goddard Space Flight Center.

Consortium Management Information
System Workshop

Facilitators:
Dr. Richard Devon, Director,
Pennsylvania Space Grant
Consortium

Ms. Katherine Pruzan, Assistant
Program Manager, National Space
Grant College and Fellowship
Program

The Consortium Management Infor-
mation System (CMIS) workshop consist-
ed of a demonstration of the new software

preceded by a presentation of its history,
purpose, philosophy and logistics.

History, Philosophy, Evaluation

Devon described the history and philoso-
phy of data collection procedures operated
by NASA Headquarters for the Space
Grant program. He described the process
of going from hand-written reports sub-
mitted to NASA Headquarters (describing
the first full year’s activities) to the first



annual report software used in 1992, and
finally to the development of CMIS.

Analyzing and evaluating handwritten
reports was found to be time-consuming
and tedious, made more so by both the
inability to quickly access information,
and the obvious limitations of obtaining
non-standardized informarion.
Compilation of national statistics and
comparable trends are virtually impossible
in this setting.

The annual report software first distrib-
uted to consortia overcame many of these
problems. The drawback, however, was
the inability of the system to provide any
practical or meaningful information for
use by the consortia. It was primarily a
one-way system to obtain data for NASA
Headquarters.

Introducing the Consortium
Management Information System

From feedback obrained on the annual
report software, it was generally perceived
thar a system to serve the information
needs of both the consortia and
Headquarters was needed. As such, it was
decided that the software should be both
an annual report mechanism for
Headquarters and a reporting and data
retrieval system for directors.

The various Space Grant information
needs can be summarized as follows:

1) to establish a computerized contacts
and communications system. This
would include names, addresses,
phone and fax numbers, and e-mail

addresses for all contacts in Space
Grant;

2) Headquarters' need for data and
annual reports from the consortia to
comply with Space Grant legislation;

3) national descriptions and statistics
on Space Grant programs;

4) a standard mechanism for evaluation
of consortium acrivities and
management at all levels;

5) tracking and maintenance of
individual program information,
fellows, budgets and contacts lists.

In response to the above concerns, last
year it was decided that a complete con-
tacts and communications database would
be provided in the new software.
Reporting capabilities, individual tracking
of fellows, a sophisticated budget submis-
sion system, and year-to-year tracking of
programs, also would be included. In
addition, it was decided to fully field test
the software before implementation, in
order to allow a smooth transition and to
obtain full feedback from consortia on the
software.

Devon stressed that the primary expec-
tation of the software is to provide pro-
gram descriptions rather than a format for
strict evaluarions of consortia. The prima-
ry usefulness of the data collecrion will
serve as a description for interested parties,
both within and outside NASA. Evalu-
ations from data collections will be viewed
in respect to general trends, balance and
the stated objectives of the Space Grant
program. NASA Headquarters does not
intend to evaluate individual programs
using only CMIS.




CMIS Structure and Capabilities

The software will contain sections for pro-
grams — fellowships, higher education,
research infrastructure, kindergarten
through twelfth grade (K-12), general
public service and external relations —
budgets, expenses, communications and
management information.

Included will be the ability to provide
to Headquarters annual data dumps and
the ability to obtain printouts of data. A
national database will be maintained at
NASA Headquarters.

Because the system is being developed
in FoxPro (a popular database sofrware
package) it will be available for different
operating systems and will be exportable
to other popular personal computer plac-
forms. The system will eventually be avail-
able for UNIX and Macintosh platforms.

General Concerns

There was some concern about computer-
ized descriptions of programs for evalua-
tion, although the benefits of standardized
descriptions far outweigh any negatives.
Suggestions on improving the system
included: differentiating K-12 programs
for teachers from K-12 programs for chil-
dren; providing a place to describe indus-
try activities and contributions; and, hav-
ing the reporting period match the grant
period. (Headquarters personnel agreed
that the reporting period and the grant
period should coincide. This will go into
effect for 1993 data collection.) Finally,
on-line help will be incorporated into the
software along with definitions of terms.

Timelines—Software and Data
Collection

The new software will be phased in slowly
with ample opportunity for feedback from
the consortia. Group data on fellowships,
as done previously, will be required for
1992 data (which will be submitted on
hard copy). The use of CMIS for annual
reports will be required in early 1994 for
1993 data collection.

The nearly 60 workshop attendees were
asked to provide comments on data collec-
tion forms. It is anticipated that revisions
will be incorporated into the forms, with
consortia having provided dara to
Headquarters by mid-March 1993. It is
further anticipated that a personal com-
puter version of CMIS will be available by
June 1993, and a Macintosh version by
late 1993. Full implementation of the sys-
tem is expected in early 1994.

Budget

A demonstration of the budget submission
was presented, followed by discussion.
Some concerns were raised over the philos-
ophy of the budget system. One partici-
pant was apprehensive that the budget sys-
tem would be an auditable accounting sys-
tem. NASA personnel explained that the
budget system was for the NASA Space
Grant Office and the NASA Grants and
Contracts Office use only, and was not
intended as a strict accounting systerm.
NASA also agreed to revise certain trou-
bling terminology. There also was a
concern about how to include levels of

obligated moneys — committed, encum-



bered, expended — and how to accurately
report such moneys in budget and expense
reports without double counting.

Fellowships

Currently, the fellowships section stores
applicant, award and completion dara for
fellowship recipients. Full tracking will be
implemented for fellows receiving $800 or
more, while awardees receiving less than
$800 will not be tracked. CMIS provides
report capability; thus, a director’s report
will provide a printout on awardees, which
will include demographics, disciplines and
money sources.

Many participants considered collecting
information on applicants to be burden-
some, a view of the larger consortia more
so than smaller consortia. A majority,
however, supported tracking awardees.

Like budgets, there were some ques-
tions abour rerminology changes or addi-
tions. It was suggested that Headquarters
add “Unreported” options in lieu of
“Unknown,” and include “Not
Applicable” oprions.

Equipment

Each consortium will be required to have a
computer system with the basic features
required to operate CMIS. Requirements
for an IBM personal computer will
include a 386 processor, a mouse and four
megabytes of memory. In addition, a color
monitor and a printer are highly recom-
mended for optimal use of the system.
This standard personal computer system
can be purchased for less than $1,000 (not
including a printer). Requirements for the
Macintosh are currently being compiled.



Kick-off Fiesta Dinner

The Third National Space Grant
Conference officially began with a fiesta
dinner, followed by remarks by NASA
Program Manager Dr. E. Julius Dasch.

A Tex-Mex motif predominated during
the banquet, which featured a mariachi
band, a buffet with beef and chicken faji-
tas, and the breaking of a pifiata filled
with chili peppers, small bottles of tabas-
co, bluebonnet seeds and coconut-candy
Mexican flags.

Dasch introduced NASA representa-
tives and key officials. During his address,
which introduced the conference theme,
“Space Grant: Charting Future Courses,”
Dasch noted that this conference was the
first national meeting attended by repre-
sentatives from all 52 consortia. Included
in those consortia are more than 400 affili-
ated institutions.

Dasch focused on the scope of responsi-
bility of the Space Grant program. He
suggested that the national program
encompasses diverse activities that encour-
age social and economic reform while
enhancing the goals of higher education.

Dasch noted that the conference pro-
gram included workshops on industry-
Space Grant relations; Land Grant and Sea

Grant programs, on which Space Grant is

modeled; building relations with commu-
nity colleges; and, the recruitment and
retention of underrepresented groups,
particularly Hispanics.

Dasch introduced Mr. R. Gilbert
Moore of the Rocky Mountain Space
Grant Consortium, outreach coordinator
and scientist responsible for the high-alti-
tude balloon launch scheduled to take
place during the conference. Moore
described the experiment and urged con-
ference attendees to participate as specta-
tors. (See pages 35-36 for a full report on
the launch.)

Finally, Dasch informed attendees that
Mr. Pac Rawlings, noted space artist who
designed the Space Grant conference
poster, would be available one evening to
sign the posters. Each conference attendee
received a copy of the poster along with
other registration materials. (See page 59
for more information on Rawlings and
page ii for a depiction of the poster.)

At the conclusion of the banquet,

Dr. Norman Ness, Director, Delaware
Space Grant Consortium, was chosen to
break open the large, donkey-shaped
pifiata suspended from the ceiling.



Shift Change: The ascent stage of a two-stage lander soars through the renuous Martian atmosphere on the first
leg of a long trek home. This Mars outpost crew has just completed a year-long tour of duty and will spend about
one more year on a transfer vehicle returning to Earth. This equatorial base, located near a tributary of Valles
Marineris, is in the viciniry of the Viking I landing site. : '




New Horizons: The Promise and
Potential of America’s Space
Exploration Program

Following breakfast, Mr. Aaron Cohen,
Deputy Administrator, NASA, and
Director, NASA Johnson Space Center
(JSC)* welcomed conference participants.
JSC and the Texas Space Grant
Consortium cohosted the conference.

Cohen said that the Narional Space
Grant College and Fellowship Program is
one of the most effective ways of stimulat-
ing young minds and preparing the
United States for what he termed “the fas-
cinating future that awaits us in the 21st
Century.”

“The Space Grant program is becoming
an increasingly important vehicle for help-
ing us meet our national goals in educa-
tion,” Cohen said, remarking thar the pro-
gram helps provide a basis for improving
national awareness and competence in sci-
ence, mathematics and technology.

Despite what he called the many ups
and downs, those involved in the space
program are excited about their work.
“Space exploration is simply the latest
example of the fundamental human need
to learn and discover,” Cohen said, “and
space exploration satisfies that drive just as
similar exploits have done throughout his-
tory,”

He pointed to the similarities between
modern-day space travel and the great
voyages of the 15th and 16th centuries.
“For all the achievement and progress we

have made in nearly 35 years of space
flight,” he observed, “we know that in
many ways space exploration is still in its
infancy. There is much to come that will
change the future in a way we can only
begin to comprehend.”

Cohen touched on U.S. achievements
in placing communicarions and weather
satellites in orbir, and noted other promis-
ing areas of research, commenting thar “a
whole host of new insights about the
human body are unfolding as we continue
our research in weightless conditions. We
are still learning, and the greatesc payoff
from this new knowledge is still in the
future.” Cohen pointed to the potential of
using weightlessness and vacuum to
process new materials that cannot be
duplicated on Earth.

“Each space flight adds to our store of
knowledge and increases our ability to take
advantage of this new frontier,” Cohen
said. Efforts at JSC, he explained, are
geared to increasing the amount of time
humans can spend in space. “In the
process,” he said, “we will come to learn
more about our planet, more about the
universe around us, and, perhaps most
importantly, more about ourselves.”

*Cohen retired from NASA in August 1993,
to assume an endowed chair ar Texas A&M
University, College Station, Texas.



Space Grant is providing important opportunities for young
scientists and scholars, through universities and affiliated
industries, to participate in a meaningful way in the national
space program. Their work will benefit all Americans in our
quest to understand and explore space and all it has to offer.




Welcome from Texas Space Grant
Consortium

Dr. Byron Tapley, Director, Texas Space
Grant Consortium, welcomed the partici-
pants on behalf of the consortium, saying
he was pleased to have the opportunity to
collaborate with the NASA Johnson Space
Center in hosting this event.
Tapley stated that Texas Governor Ann
Richards has a strong interest in space
activities, not only in Texas but across the
! nation. Richards would have liked to
address the meering directly, he said, bur
the convening of the Texas state legislature
prevented her from doing so. Tapley
noted, however, that in recognition of the
. importance Governor Richards attached to
il this meeting, she issued a proclamation
designating the week of January 10-16,
- 1993, “National Space Grant Program
. Week.”
Tapley furcher noted that the week
would focus predominately on industrial

and minority participation in the Space
Grant program, saying that these areas are
of considerable interest and concern to the
Texas Space Grant Consortium. During
the past year, he noted, the Texas Space
Grant Consortium has been attempting to
develop a strategic plan. “These two top-
ics,” he said, “have permeated a major
amount of the dialogue that we have had
in attempting to focus the plan.”

Tapley added thart the conference is
convening at a time he termed “of signifi-
cant importance to the space program as a
whole, with important forces at work on
the national and international scene that
will influence both the academic and
industrial programs in the aerospace area.”
He urged participants to focus on “a
reassessment of the national prioridies and
its impacr as we conduct our activities this
week.”

NASA and Human Resources

General Spence M. (Sam) Armstrong,
Associate Administrator, Office of Human
Resources and Educarion, welcomed con-
ference goers, then went on to assure
attendees thar the Clinton Administration
and congressional leaders are supportive of
NASA. He said NASA is looking forward
to working with the new executive and
legislative bodies.

Armstrong described the Space Grant
program as crucial in upholding NASA’s
strong commitment to excellence in edu-
cation. He characterized whar he rermed
the program’s great strength as the breadth

A N

and depth of its activities. His remarks
were received enthusiastically by confer-
ence participants as he challenged them to
begin “charting fucure courses.” He urged
Space Grant to move toward increased
partnerships with industry.

Armstrong thanked conference plan-
ners and organizers, noting that the quali-
ty of preparation and planning plays a
critical role in the outcome of a large con-
ference. He predicted a successful confer-
ence and challenged the Space Grant
directors to continue to move forward
with their programs.



New Directions in Education

Mr. Frank C. Owens, Director, Education
Division, spoke to conference attendees on
a strategy for change. He described the
NASA Strategic Plan for Education, and
spoke of the NASA “vision” to promote
excellence in America’s education through
enhancing and expanding scientific and
technological competence. He outlined
the necessary goals: to review and main-
tain the base in science, mathematics and
technology; to implement new strategies
and initiatives encompassing education
reform through the Federal Coordinating
Council on Science, Engineering, and
Technology Committee on Education and
Human Resources (FCCSET-CEHR);
and, to expand impact through partner-
ship.

To enable the systems supporting each
goal, Owens said, program evaluarions
must be performed. He further main-
tained that adequate educational technolo-
gy must be available, and urged a NASA
presence throughout every state, through
Space Grant, NASA Select (which broad-
casts mission coverage and education pro-
grams) and Teacher Resource Centers.

Ms. Elaine Schwarrtz, Chief, Higher
Education Branch, began her remarks by
referring briefly to the retreat attended by
the Education Division management team
in August 1992 at Harpers Ferry, West
Virginia. The purpose of this meeting was
to draft the Education Division strategic
plan. The Higher Education part of the
strategic plan will concenerate on specific
items that relate to FCCSET priorities,
she said.

Schwartz noted that, while Space Grant
is relatively new, most of NASA’s educa-
tion programs — the Faculty Fellowship
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Owens described management priori-
ties that will be used to guide the change
process. They include the strategic plan as
a programmatic and managemenct tool; the
implementation of an agencywide formal
program planning and, budgetary process;
a significant increase in ethnic and gender
diversity; and, comprehensive staff devel-
opment.

Mr, Erank C. Owens, Director, NASA Education
Division

Program, the National Research Council
Post-Doctoral Program, and the Graduate
Student Researchers Program — have
been around nearly as long as NASA.

She noted that technology and dissemi-
nation were two important and, as yet,
undeveloped components of the Space
Grant program. She explained further that
a major thrust of the Higher Education
Branch was to broaden the base of univer-
sities where NASA does research, and
observed that the NASA EPSCoR
(Experimental Program to Stimulate
Competitive Research) and communirty




college initiative were two ways in which
this goal could be accomplished. “There is
just so much that you can help us with,
for which you have the talent,” she told

participants. In closing she said, “that
when I share with you...the Higher
Education strategic plan...you will see
yourselves prominently featured.”

The Federal Coordinating Council for
Science, Engineering and Technology
(FCCSET)

Ms. Angela M. Phillips, Special Assistant
to the Vice-Chair, Committee on
Education and Human Resources
(CEHR), addressed the first conference
plenary session on the recently published
report from the Federal Coordinaring
Council for Science, Engineering and
Technology (FCCSET). Phillips explained
that FCCSET-CEHR is charged with
developing a Federal strategy for science,
mathematics, engineering and technology
education that will ensure the United
States world leadership in science and
technology, build a highly trained work
force, and increase public understanding
of science.

Phillips went on to describe how
CEHR, through 16 member agencies, has
identified priorities for Federal initiatives
designcd to improve science, mathematics,
engineering, and technology education
from kindergarten through adulthood. In
so doing, CEHR has fostered interagency
cooperation and collaboration while devel-
oping a strategy to reach the National

Education Goals set in 1990 by former
President George Bush and the Nation’s
governors. That strategy is contained with-
in a report entitled “Pathways to
Excellence,” and contains a five-year plan-
ning framework and associated milestones
that focus Federal agency resources toward
achieving the goals.

The report has been circulated to
Congress, state and local government lead-
ers, teachers and parents, industrial, edu-
cational, and community leaders, the
media, and others interested in the Federal
government’s role in achieving the
National Education Goals, Phillips said.
She described the report as a living docu-
ment and welcomed comments and sug-
gestions from atrendees.

Copies of “Pathways to Excellence” may
be obtained by writing to:

NASA Headquarters
Code FEH
Washington, DC 20546

11
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Space Grant Review Panel

Ms. Sarita Brown of the Universiry of
Texas at Austin is Vice-Chair of the Space
Grant Review Panel. The formarion of the
Panel is required by the same legislation
that established the Space Grant program.
The Panel is to advise the Associate
Administrator of Human Resources and
Education or a designee on the progress of
the program. Brown briefed conference
attendees on the initial meeting of the
Panel, which took place on May 20, 1992,
in Washington, D.C.

The Panel consists of 10 voting mem-
bers, four from other Federal agencies and
six from nonfederal sources, including
Space Grant institutions. In addition, the
Panel sat four ex officie members drawn
from NASA personnel. (The Panel now
seats a fifth ex officio member,

Dr. Martin J. Eisenberg, Director, Florida
Space Grant Consortium, and Chair,
Council of Space Grant Directors.)

Brown discussed program objectives,
and noted some issues that confront the
Panel, including those of program balance
and evaluation; determining mechanisms
that better facilitate interaction between
universities; and strategies to increase par-
ticipation by underrepresented groups. She
also touched on site visits as a means of
evaluation, with Panel members playing an
important role in the process. Brown
noted that Panel members had been invit-
ed to participate in the conference, as the
second meeting was to take place in
Houston shortly after its conclusion, on
Thursday, January 14.

Industry-Space Grant Relations:
A Conference Focus

12

Dr. Joseph P. Allen, former astronaut and
President of Space Industries
International, Inc., welcomed conference
attendees to League City and encouraged
them to attend industry tours scheduled
by conference staff later in the week.

Meanwhile, Allen, a member of the
Space Grant Review Panel, suggested
attendees consider how cooperation and
mucual support between the academic
community and industry can be garnered
and strengthened.

Allen suggested that industry personnel
will take a more active role in academia
and university research if they have some
influence in a number of areas, including
recruitment and in idenrifying new tech-
nologies, and if, in the process, they can

identify new contract and business oppor-
tunities.

Further, Allen pointed out the issue of
timeliness, describing the process of the
1958 NASA Mercury project, and the one-
year turnaround time from proposal to
delivery of the rocket equipment. Similar
cycles exist today in space industries, he
said. This cycle produces a “thythm” in
industry, to which NASA officials and the
academic community should be sensitive.

Allen also touched on NASA's current
role, stressing the need for reviralizing rela-
tions between government, space indus-
tries, and universities. He said economic
viability is, and will continue to be, an
important factor in determining interest in
space-related projects.




industry-Space Grant Relations .
Space Grant Resources

Facilitator:
Dr. John C. Gregory, Director,
Alabama Space Grant Consortium

The first of the industry-Space Grant rela-
tions workshops to be held drew about 65

participants, eager to discuss how universi-
ties and industry could promote mutually

constructive, resourceful and efficient rela-
tionships.

Panelists:
Dr. John Yost, Provost, University of
Alabama in Huntsville

Dr. Harvey Willenberg, Chief
Scientist, Boeing Defense and Space
Division, Huntsville, Alabama

Dr. George Lebo, Space Grant
Faculty Fellow, NASA Marshall
Space Flight Center

Workshop Report

A special topic of the Houston conference
was to explore the extent of interaction of
industry with Space Grant programs and
activities. To this end, three workshops
were planned. The first workshop was to
examine the expectations and interests of
industry in its involvement with Space
Grant universities. The second and third
workshops were to explore universities’
perceptions of industry’s role and finally to
suggest ways of satisfying both sets of
requirements by synthesizing new ways of
interaction or by expanding the working
exemplars. While the moderator explained
the limited objective of the first workshop,
the participants did not feel constrained to
limir their remarks, and the discourse
ranged across the fields.

Dr. Jobn C. Gregory, Director, Alabama Space Grant
Consortium

To begin, short presentations of five to
eight minutes were given by Yost, Lebo
and Jim Lang of McDonnell Douglas.
Yost’s ideas emphasized a much greater
effort for universities and industry to
understand each other’s culture, and a
need for many more new avenues for two-
way exchange of people and ideas.

Lebo pointed our the basic facts: uni-
versities produce students, teach special
courses, and have special research capabili-
ties and access to new technologies.
Industry is very interested in all of these,
but sometimes is frustrated either by not
getting the students or courses it wants, or
not being able to access or influence how
research is conducred at universities. Lebo
suggested three ideas for improvement of
understanding; 1) extension of the co-op
program; 2) organization of special indus-
try meetings within the consortia; and 3)
development of paid-membership “clubs”
for university and industry.

Lang listed several programs that his
company supports in academia. These

13
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include foundation and scholarship funds,
capital funds for equipment, co-op and
intern programs, advisory panel member-
ship and visiting professorships.

Rick Custer of Rocketdyne agreed that
industry had these programs and failed to
see the value being added to this effort by
Space Grant.

The group discussed preparation of stu-
dents by universities for jobs in industry.
The arguments fell along traditional lines.
Brian Barnes of Oklahoma argued that
students were ill-prepared for the actual
jobs they were hired to do; special training
had ro be organized by the employer. On
the other hand, Al Strauss, program direc-
tor for the Tennessee Space Grant
Consortium, held that the university’s job
was to develop creative, competent
members of society, able to function at a
human level and to adapt to changing
conditions.

The discourse turned frequently to
involvemnent in science and technology
research in which many of the participants
clearly had a major interest. It was neces-
sary to remind the audience that Space
Grant was a training grant and did not
contain funds to support research in any
major way. (There is a clear disparity here
between the expectations of participants
and the reality of the Space Grant pro-
gram. As Space Grant evolves, this should
receive more attention.)

Willenberg pointed out that it is not
useful to regard industry solely as a source
of funds (Boeing gives small grants). He
explained that sometimes it is difficult for
industry to get a special course taught with
the desired flavor (another example of
poor understanding of the different cul-
tures.) In several ways, his points echoed
those of Lang and Custer: his company
generally had excellent relations with acad-

emia, therefore, what can Space Grant
add?

In the research and technology area,
Willenberg made a new point: large indus-
try generally avoids joint critical research
activity with universities. Reasons cited
included lack of industry control, sensitiv-
ity of data, schedules, etc. and a wish to
have its own experts properly supported.
Industry does get involved when it needs a
new area of expertise which it does not
have in-house and the expertise is available
locally. He pointed out thar these “win-
dows of opportunity” are narrow and
selective, Also, if the need for the special
expertise was sustained over several years,
the company would probably reduce or
discontinue the university portion as it
built up its own capability. Willenberg
pointed out that this did not apply to
small business which could not afford
large in-house R&D overhead, and that
there were many opportunities for such
research interaction between small high-
tech companies and universities.

In summary, while there are many suc-
cessful interactions between individuals
and activities in industry and academia,
there seems to be a general precept or
belief that there would be benefit in hav-
ing many more. If there is a single reason
that this does not oceur it would be a fail-
ure of communication and a lack of
understanding of the other’s motivation,
philosophy or culture. Clearly, in many
cases, these barriers to understanding and
symbiosis have been broken down. It is
equally true that many individuals on both
sides of the house would like to forge
working relations, but do not have the
time, the connections, or the overall per-
spective to make them happen. Both
enterprises must increase their understand-
ing of the other’s culture, and modify their




own cultures to meet the changing socieral
needs. Perhaps there is a role for Space
Grant in this regard.

Some specific ideas included:

+ An up-to-date directory of research
capabilities and needs for both
university and industry

» More industry representation on the
Space Grant Review Panel

» Encouragement of joint industry-
university proposals

* Recognition by the home university
of faculty efforts with industry which
do not result in publication (remove
disincentives}

* More master’s level research students
working on industry problems

» Allocation of a portion of Space
Grant funds toward promoting the
two-way exchange of industry and
university technocrats with a focus
on multidisciplinary problem-solving
aerospace research.

Research and Research Infrastructure
Workshop

Facilitator:
Dr. Richard E Devon, Director,
Pennsylvania Space Grant
Consortium

This workshop was one of three concur-
rent sessions kicking off conference activi-
ties. Artended by about 60 people, it
opened with a review of darta on research
infrastrucrure activities gathered from the
1991 Space Grant program annual
reports, followed by presentations on the
research program of the Florida Space
Grant consortium, which includes collab-
oration among researchers at institutions
more accustomed to competition, and the
undergraduate research program of the
Colorado Space Grant Consortium.

Panelists:
Dr. Martin A. Eisenberg, Direcror,
Florida Space Grant Consortium

Ms. Elaine Hansen, Director,
Colorado Space Grant Consortium

Workshop Report

Seventy-four activities were reported
under the research infrastructure category
by the 47 consortia for 1991. Of these 74
activities, 44 were described as new pro-
grams, while the remaining 30 supple-
mented existing projects and programs. A
total of $1,268,401 was spent on these
activities, of which 46 percent was NASA
funds, 31 percent university, and 17 per-
cent industry. Research infrastructure,
therefore, represents only about five per-
cent of the total Space Grant consortia
expenditures. Phase I consortia, while rep-
resenting 62 percent of the total national
Space Grant consortia expenditures, repre-
sented less than half — 41 percent — of
the total expenditures for research infra-
structure.

Capability Enhancement consortia rep-
resented 36 percent of research expendi-
tures, although these consortia represent
only abour 18 percent of total expendi-
tures. This is encouraging given the con-
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sortia’s special mission [to build research
capabilities]. Program Grant consortia rep-
resent 21 percent of total expenditures and
23 percent of research expenditures.

Research infrastructure acrivities in
1991 reached 6,866 facuity, 1,061 admin-
istrators, 632 graduate students, 69 post-
docs and almost 300 other people. These
large numbers were partly due to 16 con-
ferences and workshops held. Twenrty-nine
faculty were given seed money for
research, and 173 were funded for such
activities as giving papers, attending con-
ferences, bringing in visiting scholars and
traveling to establish research collabora-
tions.

Alchough it is a little early to measure
research output, 29 paper submissions to,
and six publications in, refereed journals,
were reported. The local research climate
is more amenable to early assessment than
research publications, and half the consor-
tia — 24 states — reported that, as a
result of Space Grant activities, intra-
mural support for research increased.
Thirteen consortia reported more in-house
funding, eight consortia reported more
release time, and eight reported being
given more equipment.

The 47 consortia reported submirting
90 proposals, with 42 being funded by the
time of the annual report. However, 32 of
the submissions, and 27 of the funded
projects, were in-house.

A very encouraging finding for the
future was the 119 research collaborations
established. In fact, collaborations report-
ed by activity, rather than for each consor-
tium as a whole, resulted in 250 cases of
collaboration. (The difference between the
two figures is one of specificity: the larger
number refers to all research infrastructure
activities and the smaller number just to
those involving research per se.) The most
commonly reported collaborations were
with other institutions of higher educa-

tion, other departments in the same insti-
tutions, NASA Centers, colleagues in the
same department and industry. Most col-
laborations were reported by Phase I con-
sortia and Capability Enhancement con-
sortia. Few were reported by Phase II
Program Grant consortia.

Eisenberg described Florida Space
Grant Consortium faculty/industry/gradu-
ate student-oriented programs currencly
taking place. They include the
Interinsticutional Space Research Program,
co-sponsored by the Technological
Research and Development Authority of
Florida. The program benefits faculty
researchers while stimularting cooperative
activities among universities and berween
universities and industry. The consortium
and the Technological Research and
Development Authority fund small seed
money grants for the development of
space-related research. Funding is intend-
ed to initiate new programs, to foster the
growth of exploratory programs, to bring
into existing programs investigarors from
other institutions, and to provide resources
necessary to develop proposals for signifi-
cant long-range support extramural to the
consortium. Projects that enhance univer-
sity interaction with Spaceport Florida
Authority are particularly encouraged, but
such interaction is not a condition for
application. Typically, the Interinstitu-
tional Space Research Program annually
awards seven competitive grants of
$20,000 each.

Under the Space Grant fellowship pro-
gram, the consortium undertakes activities
that enhance cooperation berween univer-
sities and industry and between universi-
ties and government laboratories.
Fellowships are coupled with summer
internships at aerospace-related industries,
the Kennedy Space Center and other
NASA Centers, and other Florida Space

Grant Consortium programs. Fellows




receive a stipend of $12,000 for full-time
doctoral study and a supplemental sum-
mer traineeship stipend from a participat-
ing non-university consortium affiliare.

The Space Research Assistantship
Program provides supplemental funding
for graduate assistants participating in
aerospace-related programs, thereby
improving retention rate in key academic
programs and providing crucial support
for research programs of particular
promise. Students compete for one of five
$8,000 grants.

Hansen described the Student Research
Program of the Colorado Space Grant
Consortium, which provides Colorado
students hands-on experience in real space
experiments. Experience spans experiment
design, development, integration, fligh,
operations, data analysis, and experiment
update. A profusion of student research
opportunities exists with rocket experi-
ments, ground telescopes and instrumen-
tation, shurtle payloads, spaceflight opera-
tions, and spacecraft experiments. The
program in Colorado takes advantage of
the strong, established space research pro-
gram at the University of Colorado and
the growing program at Colorado State
University.

Student research projects include the
Colorado Student Ozone Atmospheric
Rocket (CSOAR), developed to demon-
strate the use of sounding rocket flights as
a valuable educational tool for undergrad-
uate and graduate students. The Colorado
and Virginia Space Grant Consortia, along
with the NASA Wallops Flight Facility,
collaborated on CSOAR, launched
successfully in Seprember 1992.
Meanwhile, students are working on the
Cooperative Student High Alditude
Research Project (CSHARP), a collabora-

tive project involving the Colorado,
Virginia, and Alaska Space Grant
Consortia, in which a refurbished,
enhanced student rocket will be launched
in 1993. In addition, a student Get Away
Special Payload, ESCAPE (Extreme
Ulcraviolet Solar Complex Autonomous
Payload Experiment) is manifested as a
secondary payload on Atlas I, scheduled
for launch in March 1993.*

These and other Colorado programs
provide high quality student research on a
shoestring, Project emphasis is on low-
cost, short-term, real flight experiment
opportunities. Projects afford students
hands-on experience in many phases of 2
real NASA investigation, while providing
exposure [0 science, engineering, technolo-
gy, and programmatics, thus helping to
produce scientists and engineers ready for
interdisciplinary careers in space.

A strong infrastructure — a research
support system consisting of people,
equipment, facilities, informarion net-
works, and a good academic environment
— is needed to enable these student
research opportunities. Experts are needed
to give direction, inspiration and review,
and come from academia, industry and
government. Equipment can take the form
of hardware, software, interfaces and a
variety of tools. Facilities include labs and
meeting rooms. Information networks dis-
seminate informarion on opportunities,
available resources and potential partners.
Finally, che university environment should
be supportive of students, by giving credit
for research participation, and faculty, by
providing release time for proposal writ-

ing.

*Atlas 11 met with some delays, but was
launched in April 1993.
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Land Grant-Sea Grani-Space Grant
Relations: Cooperative Extension

18

Facilitator:
Ms. Mary Sandy, Director, Virginia
Space Grant Consortium

Sixty interested parricipants attended
this workshop on cooperative extension.
Panelists presented overviews concerning
the efficacy of developing an extension
component for the Space Grant
program.

Panelists:
Dr. E. Julius Dasch, Program
Manager, National Space Grant
College and Fellowship Program,
NASA Headquarters

Dr. Lynne Thibodeaux, Assistant
Director for 4-H and Youth, Texas
Agricultural Extension Service

Dr. Tony Cook, 4-H Program
Specialist, Alabama Cooperative
Extension Program

Dr. David Duane, Director, National
Sea Grant Program, Narional

Oceanic and Atmospheric
Administration (NOAA)

Dr. Dixon Butler, Director,
Modeling, Data and Information
Systems, Earth Science and
Applications Division, NASA
Headquarters

Workshop Report

Survey of Cooperative Programs

Sandy presented the results of a survey she
conducted in November 1992 to gather
dara on the cooperative programs current-
ly taking place among Space Grant, Sea
Grant, and Land Grant Cooperative
Extension Service programs.

Personnel from 14 Space Grant pro-
grams responded to the survey. Four indi-
cated they were considering collaborative
projects. Nine reported undertaking col-
Jaborative activities in five general areas:

1) Cooperative educational programs.
Several Space Grant programs
reported using global change asa
theme, with space as a platform for
monitoring Earth resources.
Activities included teacher
workshops focusing on global
change, such as those offered by the
Washington Space Grant program.
In conjuncrion with both the
Virginia Sea Grant and Cooperative
Extension programs, the Virginia
Space Grant program is planning a
model cooperative project to
develop Earth science cutriculum
resources for educators.

2) Cooperation with 4-H leaders and
programs. The New York Space
Grant program has coordinated a
number of aerospace-related
programs for teens and elementary
students and has sponsored
4-H specialists for relevant training
opportunities.

3) Data gathering and dissemination.
The South Carolina Space Grant
program is conducting a Coast
Watch program in cenjunction with
South Carolina Sea Grant. Similarly,
several Space Grant programs are
using students to gather rain data
for the Pacific Islands.

4) Sea Grant and Cooperative
Extension as resources for Space
Grant workshops and programs.
Both the Virginia and Pennsylvania
Space Grant programs indicated
that they have successfully used



these groups as speaker and
program resources.

5) Joint Fellowships. The Alaska Space
Grant program is offering a trial
fellowship jointly funded by the
Alaska Space Grant and Sea Grant
programs.

Cooperative Extension Service
Thibodeaux presented an overview of
Cooperative Extension:

Land Grant legislation in 1862 gave
Land Grant institutions three different
components: teaching, research and exten-
sion. Seventy Land Grant institutions now
exist. The purpose of Cooperative
Extension is to provide practical informa-
tion for Americans to apply to critical
issues that have an impact on their daily
lives.

Cooperative Extension is charged with
serving agricultural and public needs by
extending the knowledge of research agen-
cies to people in need of this information.
In turn, users identify gaps in the knowl-
edge base they need to address problems of
today. Cooperative Extension offers pro-
fessional faculty support in conjunction
with a highly-trained volunteer work
force.

The role of Cooperative Extension has
significantly expanded from its original
agricultural focus in response to public
desire for information related to social,
economic and environmental problems. A
unique three-way cooperative relationship
with the Department of Agriculture, and
state and local government, exists in
Cooperative Extension, with most states
receiving about one-third of their funding
from the Department of Agriculture.
Thibodeaux noted that 80 to 90 percent
of funding goes to providing people and
agents as resources.

The 4-H is designed for youth develop-
ment. The organization no longer focuses
on “future farmers,” bur instead focuses on

“youth at risk” issues. Thibodeaux noted
that about one-third of 4-H youth may fit
this category. Most collaborative efforts
between Cooperative Extension and Space
Grant have been in 4-H programming.
With about one-third of youth dropping
out of school, Thibodeaux sees developing
the future United States work force as a
shared area of interest berween Space
Granrt and Cooperative Extension, along
with the desire to interest youth in science
and technology as part of everyday life.

“We see Space Grant and our coopera-
tion with them as a real asset in interesting
young people in science and technology
and helping them to understand and mas-
ter something that cthey can be involved in
for a lifetime,” Thibodeaux said.

4-H and Aerospace Education

Cook believes that these are exciting times
for Space Grant, 4-H and education. For
Cook, who provides 4-H educational pro-
grams in science and technology, aerospace
offers a theme that is motivating, exciting,
fun and relevant. The goal is to inspire
young people to try harder and “to ger
some vision of where they may be head-
ed.” The program is voluntary, so children
participate because they are interested and
the activities are fun.

The 4-H system is comprised of 4,300
staff and is linked to 3,150 counties
nationwide. The 4-H mission is to devel-
op youth by providing supportive environ-
ments that allow culturally diverse youth
and adults to reach their full potential.
Youth learn by doing, and science and
technology fit the 4-H mission well. 4-H
uses the excitement of space to stimulate
learning more about mathematics, science
and technology in an ever-changing world.
Aerospace education in 4-H is not new,
with programs on topics such as rocketry,
occurring for the past 30 years.

Volunteers implement programs at the
grass roots level, often using science or
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aerospace clubs as access. Space Grant can
be involved in 4-H programs involving
science, technology and environmental
education. Cook said, “through the excite-
ment of the space program, young people
and adults can become more interested in
the world around them.”

Cook showed video clips of “Blue Skies
Below My Feet,” a video series jointly
developed by 4-H and NASA in the
mid-1980s. He also presented the 4-H
“Missions in Space” program which pro-
vides youth and adults the opportunity to
participate in Space Camp, a program at
the United States Space and Rocker
Center in Huntsville, Alabama. Space
Camp activities offer 4-H attendees the
opportunity to train like astronauts, take
part in shuttle and space station simula-
tions, sleep in a simulated space station,
and conduct experiments in the Discovery
Lab.

Cook expressed a wish to work with
Space Grant to provide support materials
and encourage students to succeed in
march and science courses.

The National Sea Grant Program
Duane provided an overview of the
National Sea Granrt Program:

While Space Grant is organized within
the educarion component of NASA, the
National Oceanic and Atmospheric
Administration (NOAA) Sea Grant Office
is located in a line component, Ocean and
Armospheric Research. The program’s
principal responsibility is research.

Sea Grant was created in 1966 by an act
of Congress and was patterned after the
Land Grant model. The Sea Grant College
program is a unique partnership berween
the public and private sectors that com-
bines research, education and technology
transfer for public service. It represents a
unique mix of government and university
people working to develop marine
resources.

The National Sea Grant program is the
principal national source of research and
technology transfer for marine aqua cul-
ture and marine biotechnology. It is a
major source of research and expertise in
the areas of fisheries recruitment, seafood
product improvement and safety, estuarine
processes, critical habitats, coastal process-
es, ocean technology, and marine policy
issues. The program’s educational and
training component ensures a cadre of
professionals trained to solve ocean, Great
Lakes and coastal water problems.

The technology transfer component
seeks to speed the transfer of knowledge to
the user community. Twenty-nine core Sea
Grant programs work closely with the user
community to identify problems or oppor-
tunities that warrant research. The pro-
grams leverage between 200 and 300 dif-
ferent universities and support projects
beyond coastal states.

The Sea Grant Advisory Program has
regional networks and often shares
resources and expertise to be cost effective.
The program frequently buys specialist
time from faculty.

Since 1981, Sea Grant has had an
annual budget of about $40 million, and
has experienced erosion in all elements of
the program, due to lack of budget
growth. The program requires one match-
ing dollar for every two Federal dollars.
Sea Grant was organized to develop and
conserve marine resources leading to new
knowledge, business, markets and prod-
ucts, with economic benefits in one recent
year to be more than $800 million.
Education, training and technology trans-
fer {or extension) are components.
Resources are allocated through competi-
tive proposals, and research ranges from
basic to turn key and is both mulridiscipli-
nary and multifaceted.

Sea Grant supports activirties in science,
engineering, law, social sciences and poli- f
tics. About $25 million is devoted annual-




ly to direct research science or manage-
ment infrastructure, with the remaining
$15 million spent on education and tech-
nology transfer.

The education component seeks to
improve capabilities in science and mathe-
matics, general marine literacy and contin-
uing education. The program supports
graduate students directly and is involved
with cutriculum development ac the K-12
levels. Sea Grant has assisted with the
development of marine programs in 4-H.
Special efforts occur in programs that link
Sea Grant and Space Grant with climarte
and global change, offering strong
intraprogram links. Sea Grant works close-
ly with clientele groups in educarion,
research and outreach. Duane sees oppor-
tunities for Cooperative Extension, Space
Grant, and Sea Grant to work together,
and sees the space perspective on Earth
resources as an “area where the three pro-
grams meet.” He noted that the oceans
are explored with many of the same tech-
nologies that are used in space, such as
unoccupied and occupied probes, remote
sensing and acoustics technologies.

Gathering Earth Data from Space

Butler stated that NASA has embarked on
a Mission to Planet Earth, in which the
agency will be collecting a long-term data
set and making it widely available. “Given
the expenditures and the value of the
information already being collected, it
behooves us to put that information in the
hands of our country in every way possi-
ble,” Butler said. “In the concept of an
extension service to Space Grant as in
USDA and Sea Grant, there is a real
opportunity to reach out through every
county in the country.” This process
reflects a process of trying to “think glob-
ally and act locally,” that is, to apply the
global space view and use it more immedi-

ately in meeting the “here and now needs”
of the local community.

Butler presented an overview of selected
Earth resources data sets, as well as back-
ground on the Earth Observing System
Dara and Information System (EOSDIS)
sponsored Data Centers. The range of
dara is extensive and includes climate,
meteorology, ocean biology, geophysics,
land processes, oceanography, sea surface,
hydrologic cycle, biogeochemical dynam-
ics and socio-economic data.

Butler also presented selected on-line
information resources that provide Earch
dara. A handout provided detailed infor-
mation on the data centers and the data
sets available. Butler used a series of “eye
grabbing” images to show the kinds of
information available from spacecraft
which can be used for monitoring Earth
resources. Images included chose obtained
by synthetic aperture radar, which can see
through clouds to ger high resolution
images used digitally to see water-relared
changes.

Substantial synthetic aperture radar
data on Alaska, related to sea ice, has
strong ties to Sea Grant. Airborne systems
and space devices provide global perspec-
tives. It is the only way, for example, to
track ozone and ozone holes. Additional
environmental variables with more imme-
diate payoffs may exist through extension.
The vegetation index, currently available
down to 1 km resolution, will soon
improve to 1/2 km resolution, which will
aid in species identification on land and in
the ocean, tracking of fires, and offer a
variety of atmospheric and meteorological
dara. He noted that “climate change is
always coming, We need to anticipate the
changes so that we can adapt.”
Understanding the change assists in antici-
pating and dealing with the economic
impact.
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Dr. E. Julius Dasch, Program Manager, National
Space Grant College and Fellowship Program

The data can be used in a local context.
EOS is planning to have the largest data
systen NASA has undertaken. Researchers
can access data through the National
Research Education Network (NREN)
and high school students should ultimate-
ly have access to the data through NREN
as well. “Access to the data is one thing;
being able to deal with and track it are
matters for many different levels of prob-
lems,” Butler said.

A Space Grant extension service can
offer help with walking the end user
through the system and “holding the user’s
hand until he or she gets smart.” Butler
expressed his excitement for a Space Grant
extension component, noting that he has
spent more than a decade planning
Mission to Planet Earth and EQS, wich a
desire for user-friendly applications. An
extension component would capitalize on
the Federal investment in research. The
extension idea is timely in the political
sense; Vice President Al Gore, who has
also sponsored NREN, has stated that
Mission to Planet Earth should be the
highest priority program of the space pro-
gram in the United States.

NASA acquires information and dis-
seminates information, and the dissemina-
tion system should reach every American
who needs it. Taking lessons from existing
Land Grant, Sea Grant and Space Grant
models, extension can be made to happen
on a large scale in a reasonable time frame
and with relatively marginal investments.
Butler sees “no excuse” for not gerting the
information out, as NASA will spend
more than $2 billion before the end of the
decade on developing a data system. In
this information age, “our economic well-
being as a narion should be considerably
supported by people who have the best
global and local access to information on
the environment,” he concluded.

A View To Space Grant Extension

Space Grant Program Manager E. Julius
Dasch said he is excited about an exten-
sion component for Space Grant. The
Space Grant legislation provides for the
program to underrake extension activities
and Dasch believes that Space Grant
extension “could represent the most
important populist movement; that Space
Grant could become well known as a
provider of information for space-age peo-
ple with everyday problems.”

The ties to Sea Grant and Land Grane
networks would be strong. Furthermore,
the Space Grant program will always have
a strong educational focus. He noted that
discussions on an extension component
for Space Grant are very preliminary; how-
ever, he sees two major areas where NASA
could provide a focus:

1) Education, through the lure and
excitement of space as an
educarional vehicle, and

2) Mission to Planet Earth and EQS
darta. This would involve using data
currently available on Earth




resources and planning for the
wealth of informarion that will be
available from Mission to Planet
Earth and EOS data in the near
furure.

Sandy stated that Space Grant’s net-
work of more than 400 institutions could
exponentially increase NASA's information
delivery system. (NASA’s charter calls for
the widest practical dissemination of infor-
mation to its public.) An extension com-
ponent for Space Grant could allow for
the most practical application of NASA
Earth resources data and technology to
solving problems at the local level. She
cited 2 November 23, 1992, Time maga-
zine article that presented the Clinton
Administration’s strong interest in the suc-
cess of the Cooperative Extension model
as one that could solve local problems
“with a speed that would make a Japanese
car manufacturer envious.”

Wallace Sanders, Director, lowa Space
Grant Consortium, briefly introduced a
“Model! for Space Extension” at lowa State
University. The model seeks to link NASA
facilities and knowledge to Towa capabili-
ties and needs through the Iowa Stace
University Extension Service. The model
is built on four client-based modules that
can stand alone or be developed together,
plus a core unit based within the extension
system at lowa State. Separate modules
would deal with K-12 educarion, higher
education, Jowa businesses and industries,
and the general public.

Sandy reported on an advisory group in
Virginia which met in October 1992 for
preliminary discussions with Dasch on
extension. The group, composed of Sea
Grant, Cooperative Extension, and Space
Grant agents and managers, agreed that
the three programs offer good opportuni-
ties for collaboration. The group saw joint
programs as offering a remarkable dissemi-

nation nerwork thar could offer direct
applications of NASA data to local prob-
lems.

Sea Grant and Cooperartive Extension
representatives emphasized the need for
timeliness of information to solve prob-
lems at the local level. One example was
the Suffolk, Virginia, peanut farmers who
need very timely moisture dara to deter-
mine when crops should be harvested. The
consensus was that assigning at least one
extension agent to each Space Grant pro-
gram would be an effective approach to
implementing an extension component for
Space Grant.

The group advised starting small and
building for success. They also noted that
there would be other statewide organiza-
rions with a strong interest in the kind of
information and assistance a Space Grant
extension component could offer.

Panel Discussion on

Space Grant Extension

Sandy asked the panelists to react to
Butler’s presentation by indicating what
type of information and format would be
of greatest intetest to their individual pro-
grams.

Thibodeaux responded that Global
Information Service data are most helpful
in vegetative/soils/weather cycle informa-
tion, estuarine changes and crop success.
Farmers are the ultimate environmenralists
because of their very direct connection to
and investment in the land. Environ-
mental cognizance could be greatly
expanded by the Space Grant connection
and would be of immense value.
Cooperative Extension would also be
interested in training people who serve as
local leaders to promote science and tech-
nology. She would like to see greater Space
Grant involvement in 4-H hands-on edu-
cation programs.
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Cook added that the extension system
works well in dissemination of informa-
tion and its application at the local level:
many players can take advantage of satel-
lite communications and computer net-
working technologies, such as Internet,
which permit global communication.

Duane suggested that, because of the
Sea Grant management structure, the
principal source for dara in space exten-
sion will probably come from local pro-
gram management. Information that is
generated could have two purposes. One is
in real-time or near real-time darta that
complements the Sea Grant mission of
resource development, for example, sea
surface temperature data for commercial
and sport fishermen, or estuarine water
quality dara in fisheries/oceanography
investigation. It would even be possible to
have interactive centers for real-time use of
data. The second area that would make
best use of Space Grant would be in edu-
cation opportunities.

Butler noted real value in making
real-time or near real-time data accessible
to the classroom, the public, and to those
who are “actors in the economy.” Use of
Landsat dara will become more economi-
cal when the government takes back the
program at the start of Landsatr 7. Mission
to Planet Earth will use images to track
change. He suggested that value can
quickly be derived from the data.

A workshop attendee asked how
Cooperative Extension and Sea Grant
evaluate the educational component of
their programs. Duane noted that Sea
Grant tracks numbers of students and fol-
lows graduates for a number of years after
their fellowships are complete. Theses and
research publications are also measure-

ments of educational productivity. He
stated that trying to pur a “value added”
on a student who graduates from a pro-
gram and goes on to industry is not easy
to quantify. Sea Grant is looking at its
evaluation process and he will have more
information to offer in about eight
months.

Thibodeaux reported that Cooperative
Extension is working with social scientists
in evaluation and thar a rigorous evalua-
tion process is difficult and expensive to
do. USDA currently focuses on “change
data,” using figures provided by school
principals on increases in standardized test
scores, changes in frequency and type of
behavioral problems, and changes in atten-
dance. She noted that change dara is not
easy 1o acquire.

Mitchell Colgan, Direcror, South
Carolina Space Grant Consortium, noted
that we live in an information age, but
information is power and money. He said
he frequently runs into proprietary issues
with respect to dara that has economic
worth, and asked how NASA is addressing
this issue in its planning. Butler responded
that NASA is trying to work with
Congress to come up with a reasonable
approach; however, this is an issue that is
“a real policy conundrum.” The public
has the right to harvest the results from a
public investment. He sees that money is
to be made in interpretation: adding value
to the data, not owning it. There will be a
lot more inventiveness if a reasonable
stream of data is provided that people can
afford and on which they can depend. He
noted that environmentalists need access
to data that is both proprietary and com-
mercial.



Charting Future Courses In Space
science and Applications

Dr. Jeffrey D. Rosendhal, Special Assistant
to the Associate Administrator, Office of
Space Science and Applications (OSSA),
gave the luncheon address to some 300
conference attendees. He noted the impor-
tance to NASA and the nation of Space
Grant’s diverse educational activities, say-
ing, “Nothing is more important to the
long-term health of the country than irs
investment in education,” particularly sci-
entific and technical educarion.

Rosendhal recalled that he had recently
returned to NASA after a spending a year
on Capitol Hill, and five years previously
inside and outside NASA. He remarked
that much had changed during his
absence, and noted that anticipating
changes and understanding their implica-
tions are critical in considering the theme
of the conference. One noteworthy
change, he declared, is the resumption ofa
vigorous program of flight activities, the
“Second Golden Age of Space Science.”

Rosendhal described OSSA from its
past to the present.* He noted that OSSAs
program contains a diverse set of activities
across a wide range of scientific disciplines,
and therefore affords many types of oppor-
tunities for the university community. He
cited accomplishments such as the Cosmic
Background Explorer (COBE), the
Hubble Space Telescope (HST}), the
Compton Gamma Ray Observatory
(GRQ), the Extreme Ultraviolet Explorer
(EUVE) satellite, as well as the Magellan,
Galileo, and Space Shuttle and Skylab
missions, among others. He described
OSSA activities planned for 1993 and
beyond as a “vigorous program which sus-
tains an exciting level of activity up to
nearly the end of the century.”

He reminded the audience, however,
that such programs are determined by

budget prospects. He recalled that in the
1980s, NASA enjoyed healthy growth, the
budget having doubled berween 1982 and
1992 from $7 billion to $14 billion, with
the OSSA budget nearly doubled as well.
Planning for that period, he explained,
was based on the assumption of continued
real growth. However, concerns abour the
budget deficit forced the leveling of
NASA’s budget at the fiscal year 1991
level. He noted that the impact of this new
budget environment on the program has
been substantial, and predicted no imme-
diate softening by lawmakers. As a result,
OSSA restructured a number of programs,
such as Cassini, the Advanced Xray
Astrophysics Facility (AXAF), and Earth
Observing System (EOS), or cancelled
programs, such as the Comet Rendezvous
Asteroid Flyby (CRAF) mission.

“For the near term,” Rosendhal said,
“there is likely to be far more emphasis
placed on more focused, smaller-scale mis-
sions than there has been in the past.” The
profound results obtained from COBE
clearly show that superb science can be
done with smaller scale missions.
Rosendhal challenged the audience to find
new and innovative ways of carrying out
essential science on smaller missions.

Rosendhal asserted that changes in
NASA's larger political environment must
be considered when addressing the subject
of “Charting Future Courses.” He recalled
that NASA was a creation of the Cold War
following the launch of the Russian satel-
lite Sputnik. He noted that the competi-
tion berween the United States and the
former Soviet Union was one of political
as well as military superiority, placing
NASA and the space program at the center
of the country’s political agenda, unlike
now.



In closing, Rosendhal posed this ques-
tion: “What does NASA have to do in
order to become part of the polirical main-
stream once again?” He cited the economy,
the role of technology in the economy,
industrial competitiveness, and the envi-
ronment, as central concerns of the
Clinton Administration, and asserted,

“The answer to this central question will
be the key to understanding what NASAs
future course will be.”

*(OSSA is now three offices: the Office of
Space Science; the Office of Life and
Microgravity Science and Applications;
and, the Office of Mission to Planet Earth.

Industry-Space Grant Relations II:
Industry Resources

Facilitator:
Dr. Alvin M. Strauss, Director,
Tennessee Space Grant Consorrium

This workshop was attended by 60 confer-
ence participants, including 12 industry
representatives. Strauss established the
direction and objectives for the workshop
— developing relationships with industry
— after which attendees participated in a
lively brainstorming session, exploring
issues raised during an earlier workshop on
industry and Space Grant relations, which
focused on Space Grant resources.

Panelists:
Dr. Harvey Willenberg, Chief
Scientist, Boeing Defense Space
Division
Mr. Homer Reihm, President and
General Manager, ILC-Dover

Mr. Joseph Genovese, Research
Coordinator, Space and Sea Systems,
United Technologies

Dr. Charles Stapper, Senior
Engineer, IBM Technical Products

Mr. Grant Schaffner, Acrospace

Engineer, Weaver Aerospace
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Dr. Jim Lang, Director of F-15 and
F-4 Programs, McDonnell-Douglas
Aerospace

M. Charles Ciali, Consultant,
Digiral Equipment Corporation

Dr. Gerald R. Karr, Professor and
Chair, Department of Mechanical
and Acrospace Engineering,
University of Alabama in Hunesville

Workshop Report

The overall thrust of the workshop was
that there can be more positive interaction
berween industry and Space Grant institu-
tions. However, the interaction must be
focused and mutually beneficial.
Willenberg reminded participants that
there are both small stare-up companies
and large aerospace companies with differ-
ing needs. The small companies tend to
use universities as breeding grounds for
new ideas since they have no research and
development or engincering staff, while
large aerospace industries survive from
large project to large project with a small
window of opportunity for secking new |
technology. He further stated that in the

existing economic environment, compa- |
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nies have limited discretionary funds and
may have to choose between promoting
research in a university and preserving an
existing job within the company.

Reihm suggested a number of ideas that
could be used for mutual benefit of indus-
tries and universities. They included:

* Joint use of special facilities for
projects

¢ Curriculum selection, course
tailoring

¢ Industry speakers for on-campus
seminars

e Induscry’s need for directed research

* Research and development

¢ Joint ventures

* Personnel training.

Reihm was one of several speakers to
stress the need to develop relationships
with key decision makers within industry.
The relationships should be nurtured over
time.

Genovese agreed thart there were oppor-
tunities for cooperation on joint proposals
and university access to specialized equip-
ment and faciliries. He also commented
that industry can help guide universiies to
the NASA Centers that are most receptive
to certain projects. In addition, he men-
tioned that there were probably opportu-
nities for graduate students to do short-
term work on particular projects.

Stapper enumerated IBM’s current pro-
grams with universities, including the fac-
ulty loan program at Historically Black
Colleges and Universities, co-op programs,
programs to send IBM employees for
degrees at universities, teacher internships,
where teachers work at IBM in the sum-
mer and receive college credit, and career
development for high school students. He
did not expect greater emphasis on these
programs, due to IBM’s business difficul-
ties in the area of large computers.

Schaffner offered the services of his
business to universities who would like to
run experiments in an environment of
microgravity at affordable prices.

Lang thought thar universities and
industries should help invent new ways of
interacting, emphasizing that alternate
networks should be created. He cited a
consortium of five companies, which his-
torically were competitors, working
together with NASA and the Department
of Defense on an aerospace plane project.
He also noted the excellent industry-uni-
versity relations enjoyed by the Society of
Automotive Engineers with their Ralph
Teeter awards.

Ciali pointed out that decisions are
being made at every level as businesses
become more structurally horizontal. In
addirion, he commented that companies
are doing much more outsourcing as
downsizing continues. With the preva-
lence of these conditions, there may well
be some opportunities for industry-univer-
sity cooperation.

Karr outlined a number of possible
industry-university interchanges:

¢ Direct contributions, e.g., an
endowed chair

* Co-op programs

* Graduate students working in
industry and taking classes
simultaneously

* Employee recruitment

* Industry representatives on
university advisory committees

e Faculty-industry interchanges

* Joint research proposals

* Use of industry employees as
adjunct faculty.

One attendee asked whether it would
be useful for government to provide incen-
tives in requests for proposals (RFPs) for
industry-university cooperation. The
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point was made that many Space Grant
institutions are in areas that have lictle or
no aerospace industry, making it very diffi-
cult to establish industry relationships.

There was general agreement, however,
that more communication and nerworking
are absolutely essential to developing
murually beneficial relationships.

Capability Enhancement and Other
EPSCoR-like Programs

Facilitator:
Dr. Gaylord M. Northrop, Director,
Arkansas Space Grant Consortium

Nearly 50 participants — most represent-
ing Capability Enhancement State
Consortia — attended this workshop to
learn more about new EPSCoR initiatives
and continue networking activities.

Workshop Report

The session opened with an update from
Elaine T. Schwartz, Chief, Higher
Education, on the congressional authoriza-
tion of a NASA EPSCoR (Experimental
Program to Stimulate Competitive
Research) infrastructure-building pro-
gram, which will begin implementarion in
fiscal year 1993, This $5 million program
will be supported by $4 million from
NASA’s Office of Space Science, with the
remainder from the Office of Human
Resources and Education. Schwartz
requested that ideas for the “look and feel”
of the new program come from Space
Grant Capability Enhancement states,
which are predominately National Science
Foundation (NSF} EPSCoR states. Most
importantly, she asked them to define bar-
riers to implementation and describe the
environment and criteria for a successful
program.

Northrop next presented a brief
overview of the history of EPSCoR, begin-

ning with the specification by Congress in
1980 of the first five EPSCoR states:
Arkansas, Maine, Montana, South
Carolina and West Virginia. These were
the states receiving the least amount of
NSF grants at that time. Congress contin-
ued to designate EPSCoR states until, by
1991, the program had grown to 18 states
and the Commonwealth of Puerto Rico.

Wich the 1991 implementation of
Phase II of NASA’s National Space Grant
College and Fellowship Program, 15 NSF
EPSCoR states and Puerto Rico were des-
ignated as Capability Enhancement states,
along with Connecticut (not an NSF
EPSCoR state). The NASA EPSCoR pro-
gram will be directed to these states, plus
the remaining three NSF EPSCoR states:
Alabama, a Phase I Designated Space
Grant state, and Kansas and Mississippi,
both of which successfully competed for
Phase II Program Grants.

This brief introductory background was
followed by a 45-minute presentation and
question-and-answer period conducted by
James Hoehn, NSF program director for
EPSCoR. Hochn detailed the objecrives,
history, and some future plans for the NSF
program. Between 1979 and 1994, NSF
will have committed $93 million to its
EPSCoR program, matched by $254 mil-
lion in non-Federal funds. In addition,
Congtess has passed legislation creating
EPSCoR-like programs in other major
Federal agencies, including the
Departments of Energy, Defense and




Agriculture, and the Environmental
Protection Agency. Recently, Congress
designated $5 million of NSF funds to be
used for coordination of the numerous
EPSCoR programs. This will become a
major NSF effort during fiscal year 1993.
Following Hoehn'’s presentation, Space
Grant directors from EPSCoR states, who
serve on their state’s EPSCoR commirtees,
were asked to give informal presentations
of their experiences and impressions, and
comment on what might be preferable for
the NASA EPSCoR program. One of the
major concerns of many workshop partici-
pants was the anticipated difficulty of
competing for NASA EPSCoR funds
against states that have for decades
received considerable NASA funding
(although they may have received little in
the way of NSF grants, thereby qualifying
them as EPSCoR states). For example, in
fiscal year 1990, Alabama received more
than $24 million in NASA support;
Oklahoma, nearly $3 million; and, eight

other states

Idaho, Mississippi, West
Virginia, Kansas, Louisiana, Connecticut,
Kentucky and South Carolina — more
than $1 million. (The remaining states are
ranked in descending order based on
NASA funding: Nebraska, with just under
$700,000, Montana, South Dakota,
Nevada, Puerto Rico, Wyoming, Maine,
Arkansas, Vermont and finally, North
Dakora, at $62,000.)

Frank Six of the NASA Marshall Space
Flight Center, and key administrator of
NASA’s JOVE (JOint VEnture) program,
a pilot infrastructure-building program,
commented on the nonrestrictive nature
of the JOVE matching fund requirements.
Under the JOVE program, funds from
other NASA sources can fulfill the pro-
gram’s matching fund requirement. The
recommendation, that a NASA EPSCoR-
type program copy the JOVE example of
fewer restrictions on the origin of match-
ing funds, was clear.

K-12 and Other Public Service Programs

Facilitator:
Dr. Wayne C. Solomon, Director,
Aerospace Illinois Space Grant
Consortium

This workshop included several presenta-
tions by personnel from Space Grant
institutions and others, who provided
overviews of some of their most innova-
tive programs. Nearly 100 persons attend-
ed, an indication of the interest that exists
in capitalizing on precollege students’
curiosity about space and related topics.

Panelists:
Ms. Sandy Barnes, University of
Texas at Austin

Dr. Paul Boehm, NASA Crew
Integration Office

Ms. Karen Wynn, Pennsylvania
Space Grant Consortium

Ms. Diane Jeffers, Acrospace Illinois
Space Grant Consortium

Ms. Elaine Hansen, Colorado Space
Grant Consortium

Dr. Bill Smich, Wisconsin Space
Grant Consortium

Dr. Malcom Phelps, Chief,
Education Technology and
Evaluation
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Workshop Report

Kindergarten through grade 12 (K-12)
programs are important in realizing the
National Space Grant program objectives.
There is considerable variation in the pro-
grams and approaches of the various con-
sortia. Many programs are innovative in
bringing the aerospace message and its
educational applications to K-12 educa-
tion. Often the K-12 programs are using
the NASA funding as seed money and
have a leverage effect in expanding the
programs.

Barnes spoke about “Stardate,” a daily
radio program from McDonald
Observatory concerning astronomy.
Currently, this program is broadcast on
about 180 (mostly public broadcasting)
radio stations, and is often underwritten
by businesses. “Stardate” reaches a signifi-
cant number of people (at this time about
65 percent of the country), and could
reach even more with increased support.
Barnes suggested that the Space Grant
consortia work with radio stations to sup-
port “Stardate.” The cost per year would
be about $1,400 on commercial stations
and $1,000 on public stations.

Boehm presented excerpts from che
“Lift-Off to Learning” series. Six videos
have been released, with three more
expected this year. The videos are a combi-
nation of in-flight footage and historical
footage, graphics and animation. Videos
are available through the NASA Teacher
Resource Centers, and can be seen on
NASA Select. A research guide comes with
each video.

Wynn noted that Pennsylvania State
University conducts several K-12 pro-
grams. One of their most popular is
“Thinking Like a Scientist,” a program for
3rd-5th grade students which tries to con-
vey facts and dispel myths abour scientists.
Rural area schools are the primary focus.

Graduate students serve as presenters and
are seen as role models. In one year,
“Thinking Like a Scientist” reached 8,000
students in 75 schools. The program is
expanding to inner-city schools with
minority presenters. An evaluation of the
success and impact of the program is diffi-
cule. One evaluation technique used was
to ask the students to draw and describe
their view of a scientist, both before and
after they attended the program.
Comparisons of pre- and post- responses
indicate some new understanding about
scientists and the scientific process.

Jeffers recounted how the Harvard Park
Project, implemented by Southern Illinois
University, was based on utilizing chil-
dren’s excitement for acrospace marerial o
promote academic excellence in regular
school areas. The program’s strategy is to
enhance existing curricular subjects, not to
add materials. Following a course in avia-
tion and space education, nine Harvard
Park Elementary teachers developed an
eight-week curriculum with an aeronautics
and space theme for K-4 students. Since
spring 1990, the curriculum has been used
throughout Harvard Park School. The
program also has been incorporated into
several other Springficld schools. An off-
shoot of this program has been the devel-
opment of a graduate-credit bearing
course for teachers to provide them with
the background and training to enable
them to effectively use the curriculum.

Hansen noted that the Colorado Space
Grant Consortium has an integrated pro-
gram of research, classroom activities and
outreach. Each of the 14 members of the
consortium has its own outreach program
designed for its local school situation.
Hansen described several programs,
including a mobile space science lab creat-
ed out of an old school bus, space seeds,
mentoring, tours and presentations. The
state of Colorado has been supportive in




designating a Colorado Space Education
Day (expanded to a week in 1993) and
repeating a space exhibir at the state fair.
To support these outreach activities,
Colorado Space Grant Consortium has a
service requirement of all students who
receive Space Grant support.

Smith related how the Wisconsin Space
Grant Consortium is developing a Satellite
Technology Education Program. The
strategy of this program is to use satellite
data to capture the interest of K-12 stu-
dents in Earth sciences. A link-up between
Watertown Science and Math Center, the
University of Wisconsin at Madison, and a
commercial satellite, will be purt in place.
By 1997, nine additional high schools will
be part of the Satellite Technology
Education Program. In 1998, an evalua-
tion will take place prior to development
of a statewide plan. It was said that Utah
has five such systems in use, at a cost of
about $3,000 per school to implement.

Finally, Phelps noted the need to dis-
tribute information about consortia pro-
grams throughout the country. Resources
also are needed. NASA's Regional Teacher
Resource Center network can serve this
purpose. Meanwhile, a number of other
resources exist:

* Spacelink — an electronic
information system for educators
and students;

o NASA Select — a C-band satellite
communication, with school
reception via antenna or
participating cable system; and

¢ Teacher Resource Centers — NASA
Field Centers and regional centers.

Phelps said he wanted to sce these three
systems integrated into Space Grant.

Four questions were posed for discus-
sion following the presentarions:

1) What are the most effective
incentives for gerting people
involved in K-12 programs?

2) How do we separate fact and fiction
about how K-12 programs are
initiated and are working?

3) How are successful programs
translated and transported from one
area to another?

43 What are the mechanisms for
communication of results and
experiences among Space Grant
Consortia?

In the short amount of time remaining,
three topics were discussed: 1) evaluation,
2} dissemination, and, 3) communication.
Several attendees commented that evalua-
tion is becoming an increasingly impor-
rant part of their programs; in fact, some
funding sources are requiring it. In con-
junction with this, it was remarked that
education proposals must show the same
careful background research and the same
competence as any science proposal.
Phelps noted that the Federal
Coordinating Council on Science,
Engineering and Technology (FCCSET) is
looking at setting evaluation criteria.

A national electronic bulletin board was
suggested as a method for information dis-
semination and exchange. Phelps
remarked that many are linked up through
Internet, and that someone is needed to
explore the further use of this. Moreover,
jumping one hurdle is to ensure that peo-
ple use a system once it is in place.
Comments were made that we may be
spending too much energy developing new
programs and not enough time looking at
good existing programs and disseminating
information about them, thereby utilizing
the existing programs as resources.

K)|



Poster Sessions

Consortia were asked to present informa-
tion on programs and accomplishments
through the use of poster sessions. Three
poster sessions were scheduled at various
times throughout the conference, and
involved representatives from all 52 con-
sortia, In addition to these displays, NASA
Center representatives provided displays
highlighting Center activities. Exhibits
included a miniature mockup of the Space
Shuttle and Space Station Freedom, a spe-
cial display by the Texas Space Grant
Consortium, which cohosted the confer-
ence, and a demonstration booth for rep-

resentatives of Information Network
Systems, a NASA contractor, 1o demon-
strate the Consortium Management
Information System (CMIS) software. On
Tuesday evening, Mr. Pat Rawlings, artist
for the Space Grant Conference poster,
autographed posters.

The poster sessions were welcomed by
consortia and industry representatives
alike. This free time provided opportuni-
ties for attendees to mingle, exchange ideas
and information, and become better
acquainted with one another’s programs.

The Space Program: A Personal
Perspective

32

Rear Admiral Alan B. Shepard addressed
the Monday evening banquet, held ar the
Lakewood Yacht Club, in Seabrook, Texas.
Shepard was one of the original seven
Mercury astronauts and was aboard the
first U.S. human space flight in May
1961. He commanded Apollo 14, the third
lunar landing mission in 1971, during
which he spent nine hours on the moon.
He now serves as president of 714
Business Enterprises, a Houston invest-
ment company, and as president of the
Mercury Foundation. Shepard shared sev-
eral humorous and lighthearted stories of
his experiences in the space program.
Reflecting on the “good old days,”
Shepard described his relationship with
astronaut John Glenn (now Democratic
senator from Ohio). He recalled that his
flight — a 15-minute suborbiral flight
aboard a Redstone booster — took place
chronologically between that of a chim-
panzee and Glenn, which prompted
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Speaker, Rear Admiral Alan B. Shepard

Glenn in later years to refer to Shepard as
the link between monkey and humans.
Shepard further explained thar it was not
for his skills that he was chosen to pilot
Freedom 7 that day, but because the scien-
tists and engineers could not get the mon-
key to cooperate. By being the only one in




the astronaut room, he said, he was a “vic-
tim” of being in the right place at the right
time.

Shepard expressed his sincere belief in,
and personal commitment to, acrospace
and technology, and to the opportunities
provided through Space Grant Consortia

for traditionally under-served students. In
closing, he encouraged and challenged
Space Grant personnel to continue provid-
ing opportunities for student research and
advancement through NASA and its
industrial and academic counterparts.

Space Center Houston Visit

After dinner, conference attendees were
given exclusive access to Space Center
Houston, the new visitors center located
at the NASA Johnson Space Flight
Center. Participants explored the Space
Center and enjoyed such acrivities as
viewing the films, “On Space
Exploration,” which depicted the history
of America’s space program; and, “To Be
An Astronaut,” which described what is
involved in becoming an astronaut.
Visitors were free to explore and enjoy
numerous exhibits, including Space
Shuttle landing simulators; a sateflice
deployment simulator, which allowed a
guest to attempt to retrieve a satellite
through computer simulation; displays of
astronaut suits and helmets; a demonstra-
tion by Space Center personnel of an
astronaut’s daily routine on the Space
Shuttle; and, a2 mock up of the Space
Shuttle nose.

Dr. Harry Ashkenas was presented with a California
seate flag, flown in October 1992 aboard mission
5T8-52, Space Shuttle Columbia, in recognition of
outstanding and sustained dedicated performance in
the develspment and continuing support of the NASA
Educational and University Affairs Programs.
Ashkenas retived from the Jet Propulsion Laboratory,
California Institute of Technology, on

March 31, 1993, after 42 years of service.
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Leaving Home: About nine billion miles from Earth, Voyager 2 leaves the influence of Sol and enters incerstellar

space. Voyager could encounter the turbulent boundary berween the solar wind and the flow of the interstellar
medium, known as the terminarion shock, as early as 1996.




Tuesday

Research Balloon Launch

A High-Altitude Research Balloon Launch
was sponsored by the Rocky Mountain
Space Grant Consortium, and conducted
by Mr. R. Gilbert Moore, adjunct profes-
sor of physics and consultant to the Utah
State University Space Dynamics
Laboratory, and personnel from Winzen,
International, Inc. The launch was intend-
ed to measure ozone distribution and hor-
izontal wind velocities in the stratosphere,
and demonstrate to participants the use-
fulness of unoccupied scientific ballooning
as both a research and an outreach tool.

The balloon was scheduled for launch
on Monday, January 11, at 6:00 a.m.,
from an area just outside the conference
hotel. Due to inclement weather, the
launch took place Tuesday morning at
approximately 7:58 a.m. Despite low
cloud cover, the climate was deemed righc
for launch.

Once launched, the 230,000 cubic
foot, helium-filled nylon, super-pressure
balloon was visible for about two minutes
before it disappeared into the overcast sky.
Onlookers cheered as the balloon began
its ascent toward the upper atmosphere.

The balloon and its attached 50 pound
payload ascended to an unexpectedly low
float aiticude of 83,700 feet (predicted
preflight to be 110,000 feet) and proceed-
ed in a northeasterly direction along the
Texas and Louisiana Gulf Coasts, while
transmitting reports on its latitude, longi-
tude, and altitude, rogether with solar
ultraviolet intensity data and subsystem
health status, to a Utah State University
chase van. In addition, volunteer amateur
radio operarors located near the launch
site and along the coast recorded and
relayed similar data to the van by VHF
radio.

At sunset, the balloon began to
descend, and by 12:00 a.m., some 16

hours after launch, the balloon had
entered FAA-controlled airspace at an alti-
tude of 59,000 feet. At this point, the
chase team made the decision to terminate
the flight. A radio command was sent to
sever the payload from the balloon, and a
12-foot parachute lowered the instrument
gondola to the ground in an arm of the
Archafalaya Swamp at a point about

25 miles northwest of Baton Rouge,
Louisiana, touching down ar 12:35 a.m.
on January 13.

The payload’s global positioning system
(GDPS) receiver, telemetry transmitter and
radio locator beacon continued to operate
after touchdown, so the chase team mem-
bers were able to determine the payload’s
location within 100 yards. They initiated
physical recovery operations after dayligh,
assisted by local amateur radio operators
who had recorded transmissions from the
payload during the previous night. Dense
undergrowth and numerous sloughs pre-
vented the combined team from physically
recovering the payload on Wednesday.
However, a deer hunter discovered the
payload and parachute lying in a briar
patch in fully operational condition that
evening. He brought them out of the
swamp later that night and left them with
the local landowner, who returned them to
the recovery party on Thursday morning,
January 14.

The flight yielded detailed measure-
ments of circulation of stratospheric winds
at northern mid-latitudes in the alticude
interval berween 60,000 and 80,000 fee.
It also made measurements that will pro-
vide mid-winter daylight ozone total col-
umn density above 80,000 feet along the
Gulf of Mexico from Galveston Bay,
Texas, to Lake Charles, Louisiana. In addi-
tion, it proved that a two-person chase
team, assisted by volunteer amateur radio
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operators who can be alerted in real time
by the chase team as the flight progresses
into unexpected territory, can retrieve data
from the balloon’s instrument package
throughout the flight, from liftoff to
touchdown. Finally, che flight served o
stimulate the imaginations of numerous
Space Grant university researchers and
outreach coordinators regarding furure
applications for high-altitude, unoccupied
balloons.

Launch costs associated with this flight
were paid for by a supplemental grant
from NASA’s Space Grant program office
to the Rocky Mountain Space Grant
Consortium. Helium for the balloon was

This zero-pressure balloon, with similar payload and
rigging, was lnunched from Utah State University in
Logan around 1:00 p.m., on September 23, 1992.

furnished by the NASA Johnson Space
Center. The balloon was donated by
Winzen International, Inc. The payload
was designed and builc by a coalition of
personnel from Utah State University’s
Space Dynamics Laboratory and the
Bridgeriand Amateur Radio Club, using
equipment and materials donated by indi-
viduals and by the Space Dynamics
Laboratory. Data retrieval and recovery
assistance were supplied by amateur radio
operators along the flight pach. In addi-
tion, substantial recovery preparations
were organized by amateurs in northern
and central Florida in anticipation thac the
balloon would arrive in their area on
Wednesday morning. As a result of the
altitude under-performance of the balloon,
however, it operated in an altogether dif-
ferent wind field than was forecast.
Possible reasons for the balloon’s altitude
under-performance, the most likely being
envelope damage ac liftoff, are under inves-
tigation.

Data from the gondola were continu-
ously recorded by the chase van and by
radio amateurs in the region. Disks con-
taining these data have been mailed to
Utah State University and analysis is under
way. For more information on data per-
taining to this launch, or on implementing
a similar program, contact:

R. Gilbert Moore
801-750-3561
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Mission to America—A Report on the
Woods Hole Conference

For nearly a week in August 1992,
Space Grant program directors and NASA
personnel met in Woods Hole,
Massachusetts, to develop a shared vision
for the Space Grant program. The work-
shop resulted in a report entitled,
“Mission to America—Report of the
Narional Council of Space Grant
Directors.”

Dr. Martin A. Eisenberg, Chair,
National Council of Space Grant
Directors; Director, Florida Space Grant
Consortium; and ex officio member, Space
Grant Review Panel, addressed attendees
on the activities and outcomes of the
Woods Hole conference. He began by
describing the role of the Directors
Council and recalled the Council’s forma-
tion during the first Space Grant
Conference. He described the Council as a
voluntary association of program directors
created to 1) aid in the development of
the Space Grant program, 2) increase
communication among the directors,3)
provide a forum for mutual support, 4)
identify areas of common interests in
which cooperation and collaboration
among programs may prove beneficial,
and, 5) develop mechanisms to accom-
plish such cooperation. He noted that the
Council considers itself a support agency
for the development of the Space Grant
program.

Eisenberg noted thac ar the Woods
Hole meeting, task forces consisting of
direcrors, their staffs, and NASA
Headquarters personnel were assigned ro:

1) develop a vision for the Council for the
year 2000 and beyond, 2) assess where the
Council is now and what could be done to
get it started in the right direction, 3)
assess the nature of the gap thar exists
between where the Council is and where it
wants to be, and determine how o bridge
the gap, and 4) determine how the
Council may achieve its goals.

He noted the shared vision of the Space
Grant program, developed at Woods Hole
by the Council and NASA as follows:

By the year 2000, NASA will have a
prominent and permanent presence
throughout the nation’ academic
institutions. The Space Grant program
will be NASA’ agent for change,
coordination, and cooperation in
technical education, enhancement of
research infrastructure, and promotion
and inspiration of lifelong learning of
math, science, engineering and

technology.

Eisenberg suggested that the report will
provide a better understanding of “who we
are and where we are going.”

Copies of “Mission to America —
Report of the National Council of Space
Grant Directors,” may be obtained by
writing:

Mail Code FEH
NASA Headquarters
Washington, DC 20546

¥



NASA Opportunities in Engineering and
Technology

Dr. Leonard A. Harris, NASA Chief
Engineer, and ex gfficio member of the
Space Grant Review Panel, gave partici-
pants a brief overview of NASA’s engineer-
ing research activities, the budger for fiscal
year 1993, and the vision and strategic
thrusts for NASA's aeronautics program.
Harris described areas of special focus,
which include the study of aging aircraft
and research into their behavior, high per-
formance aircraft research, and materials
and structures research and technology.
Harris gave an overview of the mission
for his division and outlined some of its

major thrusts as follows: space flight
research and technology systems analysis
activities, research into detectors and cool-
ers for space vehicles, and emphasis on
propulsion research and technology, Earth
to orbit propulsion, and upper stage of
propulsion devices.

Harris then gave parrticipants an
overview of NASA installations. He cited
the Research and Technology Objectives
and Plans Summary (RTOPS), which is
published annually, as an ideal source of
information on the research and technolo-

gy program.

Applications of Educational Technology
in Higher Education and Space Grant

Dr. Malcom V. Phelps, Chief, Technology
and Evaluation, provided background
information and statistics on the progres-
sion and uses of educarional technology,
and shared opportunities for Space Grant
involvement in other NASA programs.
The goal of the presentation was to forge
links between Space Grant and educational
technology, especially with respect to dis-
semination mechanisms for materials and
products developed by Space Grant
Consortia.

Phelps stressed the scope and availability
of educational technology, acknowledging
that the critical task is to establish effective
communication with students and teach-
ers. The innovation occurs when technolo-
gy setves as the enabling capability or
means to share quality products such as
ideas, courses, etc., he said.

Consistent with the Federal Coordi-
nating Council on Science, Engineering

and Technology Committee on Education
and Human Resources (FCCSET/CEHR)
objectives, students should be provided the
opportunity to “do science” in the proper
environment, using appropriate equip-
ment, Phelps said. In addition, NASA’s
Strategic Plan for Education provides a
framework where systems are developed
for teacher enhancement, and products are
developed that meet national standards
and address national goals, and can be
integrated into the curriculum.

Phelps cited the following as opporcuni-
ties for Space Grant involvement:

» NASA Classroom of the Future
(Challenger Learning Center,
Teacher Resource Center, Satellite
and Distance Learning Center,
Software and Mulrimedia
Development Center, and 21st
Century Classroom)




 Spacelink
— Access via Interner, direct line,
and coll free
— Electronic dissemination of
materials and products
o NASA Select
- Agency satellite communications
system
~ Interactive video conferences for
teachers
— Programming and creation
of educational video
materials

Phelps commended the Virginia Space
Grant Consortium for working with
NASA to disseminate interactive educa-
tional programs and urged other Space
Granr Consortia to develop models that
meet the unique needs of their states.
Finally, he challenged Space Grant to
develop a distance education center for
excellence (based on the National
Technological University sateilite nerwork)
where Space Grant faculty and industry
representatives would provide expert lec-
tures to students via satellite transmission.

Space Grant Program Directors




Industry-Space Grant Relations i
Mechanisms of Resource Exchange

Facilitaror:
Mr. Robert Dalton, Execurive
Director, Center for Technology
Transfer (member, Maine Space
Grant Consortium)

About 40 atrendees separated into small
groups, where they discussed a number of
issues that focused on obstacles to the
mutually-beneficial exchange of resources
berween Space Grant universities and
industry, and explored mechanisms by
which they may be overcome. Represen-
tatives from each group then presented the
group’s observations and recommendations
to the workshop as a whole.

Workshop Report

Participants agreed that greater exchange
of resources would benefit both the uni-
versity and industry communities.
Implementing mechanisms that foster
such exchange, however, involves breaking
so-called cultural barriers. Industry and
university officials agreed that industry
representatives often view university pet-
sonnel as always “having their hands out

for money,” while unwilling to embark on
collaborative ventures. In addition, small
industry views the university as competing
for diminishing research dollars. On the
other hand, university personnel some-
times view collaborating with industry as
“beneath” chem.

Another apparent obstacle was the lack
of time on the part of university and
industry personnel to explore thoroughly
the possibilities for resource exchange.
University and industry organizacions fre-
quently are large, bureaucratic institucions,
which, participants noted, can make it dif-
ficult for interested parties to sustain
efforts to find the right personnel with
whom to begin a dialogue.

One mechanism valuable in overcom-
ing these obstacles included the establish-
ment of additional exchange programs for
students, such as internships and co-op
programs, research experiences for under-
graduate and graduate Space Grant fel-
lows, and the providing of enrichment
opportunities for faculty.

The conference itself was noted as hav-
ing provided a forum where industry and
university personnel could begin the
exchange of ideas.
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Tuesday

Evaluation Mechanisms for Space Grant

Consortia

Facilitaror:
Dr. George K. Parks, Direcror,
Washington Space Grant
Consortium

Over 50 participants representing some 40
consortia atrended this workshop on eval-
uation. The issue of evaluation prompted
intense discussion among the participants.

Parks provided a list of questions to initi-
ate discussion on two issues: 1) the evalua-
tion of individual Space Granrt consortia;
and, 2) evaluation of the national pro-
gram.

Questions

How do we evaluate if a program is
successful?

What standards do we use?

Should we evaluate how well we
have met the original NASA goals?

Should the individual programs
define their own objectives and be
held to those standards?

Should the standards be the same or
different for Phase I and II pro-
grams?

Should we evaluate each other?
Should evaluation include site visits?

What other criteria do we use?

Evaluation of the national program
requires information on:

* How successful the national program
has been in accomplishing the
objectives and goals of the program;

* How we deal with the “evolution,
expansion and flexibility” issues; and,

s Strengths and weaknesses of the
national program as a whole.

Workshop Report

Generally, participants agreed on a num-
ber of issues:

Some form of evaluation would be nec-
essary. No consensus, however, was
reached concerning what form evaluation
should take.

Different criteria should be used for
evaluating Phase I and II programs.

Evaluartion criteria should be based on
each consortium’s individual characteris-
tics rather than on uniform nationwide
standards. Consorria should establish their
own goals and measurable standards and
document them for NASA management.

Many of the programs are evolving.
Hence, rather than adopring a fixed evalu-
ation format, NASA should adopt the
concepr of an evolving evaluarion process.

Short- and long-term evaluation stan-
dards should be considered.

Statistical database information should
not be over-emphasized.

Site visits to individual programs would
not be necessary but NASA program man-
agers are urged to visit the individual pro-
grams as a way to be in touch with indi-
vidual consortium acuivities.

Parks noted that many of the opinions
expressed are covered in the Evaluation
Recommendarions of the Woods Hole
Report (see next page).

4
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Woods Hole Report: Consortia
Evaluation and Review

Purpose

The primary function of an evaluarion
process is to validate and continuously
improve what is done and how it is done.
In industrial terms, this maps to both the
process and the product.

Core and Cafeteria Evaluation Categories
We recognize thar meaningful evaluation
is a daunting process when surveying the
52 diverse consortia. Yet, enough common
themes permeate to allow identification of
six areas that may be included in evalua-
tion. In this section, we list and expand
upon each of these areas. It is important to
note that this list is NOT intended to be a
template for consortia activities. These
areas were identified as a likely basis for a
meaningful statistical database of consortia
achievements. Readers of this document
should exercise care that the items listed
herein do not stifle innovation. We suspect
that only items I and II will be common
to all consortia. Other items would be
selected cafeteria style as appropriate for a
given state’s consortium activities.

The following areas were identified as
areas upon which to build a consortium
evaluation tool:

Core Items
Scholarships and Fellowships

* Dollar amount of support

* Number of students supported

* Number of nontraditional students
and students from underrepresented
demographic groups

* Tracking of student participants

* Leveraging effect for moneys
expended

* Number of applicants

* Distribution of moneys within and
beyond consortium

* Mentoring activities or other value
added activities

Management

* Evidence of participation and
democratic representation by all
consortium members

* Analysis of money spent on
administration and overhead

¢ Evidence of accountability to
constituents {teachers, students,
industry and faculty)

= Expansion of consortium
membetship

* Evidence of networking: number of
cooperative relationships incernal
and external to the consortium

Cafeteria Items
Educational Programs

Courses

* Number of courses developed and/or
modified

* Number of students served

¢ Number of faculty involved

¢ Number of schools involved,
including community colleges and
non-consertium institutions

* Presence of built-in review process or
other feedback mechanisms

e Leverage

Faculty development
* Number of faculty

» Number of institutions involved,
including community colleges and
nonconsortium institutions

* Leverage

* Narture of development activity




Tuesday

Research and Infrastructure

Development

« Grant dollars

¢ Number of grants

* Number of faculey

* Number of fellows

» Number of papers and talks

¢ Number of collaborative
developments with NASA Centers,
consortium members and other
institutions

* New equipment and facilities

Public Service and Qutreach Activities

Teacher training

» Number of teachers involved in the
program

¢ Multiplier (how many teachers are
raught by these teachers)

* Follow-up (programs should be
followed by surveys for one to two
years afterwards)

* Supporting workshops, resources,
etc.

* Leverage with money and in-kind

* Materials distributed

* Money spent

Direct training of students

+ Number of students involved

* Money spent

* Leverage

* Length and type of program

* Demographic and geographic
distribution of program

e Number of faculty and staff involved
in program

Adult education

* Number of students involved
* Money spent

* Leverage

* Length and type of program

* Demographic and geographic
distribution of program

» Number of faculty and staff involved
in program

Industry

* Description of industrial internships
* Description of cooperative ventures
* Technology cransfer.

Evolving Strategic Plan

Continuous improvement of the program
of each Space Grant Consortium, both in
terms of “products” and methodology, can
be facilitared through the combination of
an annual peer review (a constructive advi-
sory process) and self-review of the Space
Grant Consortium’s objectives and
progress toward those objectives. The self-
review should include evaluation input
from the constituents served by the Space
Grant Consortium during the year, such as
students, teachers, researchers, schools,
colleges, industries and businesses. The
envisioned process provides an opportuni-
ty to evaluate the effectiveness and appro-
priateness of consortium activities in the
particular situation of each Space Grant
Consortium, effecting a continuous evolu-
tion of its objectives to meet its existing
and changing needs. Some activiries that
initially seemed promising might need to
be de-emphasized or eliminated in subse-
quent years, while new ideas might find a
place in accomplishing the Space Grant
Consortium’s mission as circumstances
change or as participants become aware of
them. As a part of the introspective
process, the exchange of ideas, experiences,
and recommendations among peers in
Space Grant Consortia with similar mis-
sions can infuse ideas that maintain and
revitalize the program.



Operationally, it would be helpful for
the Space Grant Consortia to prepare pre-
liminary repotts for use in exchanging
information on the past year’s activities at
a meeting held eatly in the calendar year.
Following this exchange of information
and ideas, including opportunities for dis-
cussions and recommendations, each con-
sortium could incorporate ideas and sug-
gestions from the interchange to drafta
strategic plan for the following year. In
some cases, it may be desirable to use site
visitation(s) among Space Grant
Consortium personnel (possibly in either
direction) to facilitate the exchange of
ideas. Following the review and inter-
change of ideas and suggestions, each
Space Grant Consortium would prepare in
the spring an annual report that would

include both the details of its accomplish-
ments for the previous year and its updat-
ed strategic plan. In addition to reporting
accomplishments and plans to NASA, the
report would provide guidance for the
activities of the Space Grant Consortium
in the subsequent year and a basis for
communication and description of its
purposes and functions to other interested
parties, such as associated industries, state
EPSCoR (Experimental Program to
Stimulate Competitive Research) commit-
tees, and sources of matching funds.
Overall, the effect of periodic reassess-
ment of objectives and evaluation of out-
comes should lead to continuous
improvement of what the Space Grant
Consortia do and how they do it to
accomplish the goals of the program.

Grantsmanship

Facilitator:
Dr. William D. Lakin, Co-Director,
Vermont Space Grant Consortium

This workshop focused on strategies for
success in submitting research grant pro-
posals to national funding agencies. The
workshop stressed thac inexperienced prin-
cipal investigators do not know that writ-
ing a proposal for research funding is one
of the last steps in the grantsmanship
process, and not the way in which the
process is iniciated.

Panelists:
Dr, Dianne Robinson, Direcror,
Interdisciplinary Science Center,
Hampton University, and member,
Virginia Space Grant Consortium

Ms. Tracy Perez, Program Manager,
Maine Science and Technology
Commission, and member, Maine
Space Grant Consortium

Dr. Jim Hoehn, Director, EPSCoR
Program, National Science
Foundation

Workshop Report

Because the strategy for obraining funding
may vary widely by potendial funding
agency, the format adopted for this work-
shop involved four presentations that
explored the process from different per-
spectives. Lakin’s presentation considered
individual research grants with the prima-
ry target agencies being NASA and the
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Nartional Science Foundation (NSF).
Robinson discussed multi-investigator,
interdisciplinary proposals dealing with
educational research. Perez then continued
the discussion of strategies for large pro-
posals involving mulriple projects. Finally,
Hoehn gave workshop attendees a view of
the process as seen by a program director
at a funding agency.

Although the presentations were
designed to highlight and deal with diver-
sity in the grantsmanship environment,
presenters identified a number of common
elements thar crossed presentation bound-
aries. Key among these were attention to
derail, finding the right program for a pro-
posal, and actively making contact with
others to seek comments and input prior
to writing the proposal.

Presentations were followed by a lively
question and answer session. In the latcer
portion of the workshop, the group then
considered how Space Grant Consortia
mighe assist faculty in their states in suc-
cessfully securing external funding for
research.

In the lead-off presentation, Lakin
made use of both the questions for

Dr. Jim Hoehn, Director, EPSCoR Program, National
Science Foundation

thoughe sent to participants by NASA
Space Grant Program Manager E. Julius
Dasch in his December 21, 1992, letter to
attendees, and a brief outline on grants-
manship strategies prepared by Dr. Sylvia
Stein of the Pennsylvania Space Grant
Consortium, the original facilitacor for
this workshop. To emphasize the need ro
do more than simply have a good idea,
write a proposal, and then send it off to a
number of funding agencies, Lakin first
gave a realistic appraisal of the potential
for getting a proposal funded anywhere.
Because of budget constraints and increas-
ing requests for funding, even well-estab-
lished investigators are now having to cope
with dramartically reduced success rates.
This reinforces the imporrance of paying
attention to detail, doing everything possi-
ble to maximize funding potential before a
proposal is written and sent off, and main-
taining a positive outlook if proposals are
declined.

This short report will not allow inclu-
sion of all points made during the presen-
tations. However, Lakin stressed the need
to closely match a research topic and new
idea with a program interested in funding
that type of research. If a proposal is sent
to a place where it is not of interest, the
sender should not assume that the propos-
al will be forwarded to a more appropriate
program. It might simply be assigned a
low priority and then declined. Examples
were given of reference marerials, such as
NASA’s Research and Technology
Objectives and Plans Summary (RTOPS)
and NSF’s Program Descriptions and
Summary of Awards booklets, which can
aid a prospective proposal writer in deter-
mining the best match between an idea
and a potential funding source.

The importance of making conract
with program directors to brief them on
the contemplaced research and solicit
input that might strengthen the proposal,
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or make it more appropriate for their pro-
grams, also was discussed. In the case of
“unsolicited proposals” to NASA, Lakin
noted the necessity of discussing contem-
plated work with NASA researchers before
beginning to write, much less submir, a
proposal.

Several practical matters unrelated to
the research content of a proposal also
were considered during Lakin’s segment.
For example, is the project really worth
doing? Is the potentially available funding
sufficient? Does the researcher have suffi-
cient time to devote to the project? If the
project is large and requires administra-
tion, is there someone both willing and
able to run it? Have all of the require-
ments of the funding agency been mer?
Care must be taken thar all criteria speci-
fied by the program for a proposal are fol-
lowed exactly. Incorrect margins or a type-
face which is too small may cause a pro-
posal to be rejected without review.
Keywords here are derail, detail and detail.

Strategies that can strengthen proposals,
such as leveraging program funds by
obtaining matching funding locally, and
drawing in others who have an interest in
the work, also were discussed. Other
points covered included the need to “think
like a reviewer,” create an abscract that will
make a reviewer want to read the rest of
the proposal, and the use of different fonts
and underlining to be certain that key
ideas are not missed.

In her presentation to the workshop,
Robinson considered the development of
interdisciplinary propoesals concerning
K-12 issues. She noted that before putting
such a project together and submitting it
for possible funding, it is essential to make
contact with those groups in the commu-
nity who will be affected by the project.
Such contacts may lead to a modification
of project goals and a more accurate assess-
ment of community needs.

Establishing rapport with community
groups, listening to their concerns, and
developing sensitivity to their cultural per-
spectives, also can help foster communiry
participation in the project and dispel any
perception that the university-run project
has no relevance to the real issues in the
community. The need in such projects to
have a working relationship with the uni-
versity’s education department and teach-
ers was also noted. Robinson also stressed
that having information on what has
worked in the past is essential before
attemptring to develop a future project.

Perez approached the grantsmanship
process from the viewpoint of a program
manager. She urged the audience not to be
intimidated by the prospect of parricipat-
ing in a large grant. At the same time, she
remarked that all grants have a number of
complications, and even the development
of proposals for a small grant should not
be left until the last minute. Perez noted
that for larger grants, the planners had to
develop ways to bring people together and
allow them to participate. However, get-
ting collaborators to produce their individ-
ual portions of a proposal in a timely man-
ner is often difficult, and it is necessary to
generate and maintain a sense of excite-
ment among participants.

Other practical matters brought up by
Perez included the advantages of being as
brief and concise as possible when describ-
ing a project in a proposal. Paying suffi-
cient attention to details, e.g., adequately
proofreading the proposal’s text, also was
emphasized. Proposal writers should be
specific about the amount and nature of
any marching funds. They also should be
honest about program components involv-
ing human resource development. For
example, if a state does not have a large
enough minority population to support a
targeted development component, this
should be stated in the proposal. Finally,
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Perez noted that grant funds come with
strings. Participants in a project are going
to be asked to go to meetings, provide
reports and information on the status of
their projects, and complete appropriate
documentation. Red tape is common with
large grants and should be expected.

Hoehn alerted the workshop to some
of the points a program director looks at
when a proposal is received for possible
funding. He noted that proposals to NSF
are now sent back automatically if they do
not conform to page limitations and other
guidelines. Hoehn also related that
reviewers will take a hard look at the pro-
posed budget to see if estimates of costs
are reasonable, Everyone is aware thar a
proposal will suffer if the requested budget
is excessive. However, Hoehn told the
workshop that a budger also can hurta
proposal if the costs are thought to be
underestimated, as reviewets may get the
impression that the proposer does not
have a good understanding of whar it will
take to actually complete the projec.
Finally, he noted the diminished success
rate for proposals at NSF, and urged the
audience not to become discouraged if
funding doesn’t come quickly.

After a brief question and answer ses-
sion, the remainder of the workshop con-
sidered how Space Grant might help less
experienced researchers increase their
rescarch competitiveness and become
more successful in acquiring research
funding. A number of specific ideas were
put forward.

It was noted that researchers at smaller
schools did not have ready access to infor-
mation on funding opportunities and the
topics of interest to programs at the fund-
ing agencies. One suggestion was that, as
such data is usually available at the larger
research universities, state consortia devel-
op ways to share this information with
interested faculty at smaller affiliates.

Space Grant Consortia also might
sponsor local grantsmanship workshops
featuring experienced grant writers from
the major institutions. By providing a cen-
tral place where information on research
interests across affiliates is known, consor-
tia might be able to facilitate collabora-
tions of inexperienced and experienced
researchers, both within a state and across
state boundaries. By acting as a conduit
for information berween Space Grant affil-
iates, consortia can make Space Grant a
resource.

Dasch remarked that when an inexperi-
enced researcher has written a proposal,
Space Grant might be able to provide
reviewers who will look at the proposal
and help the proposer prior to the propos-
al’s submission. Consortia also may aid
inexperienced researchers through research
infrastructure development programs that
provide small amounts of “seed money”
needed to develop preliminary data and
results prior to seeking funding from more
conventional sources.
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Space Grant Regional Consortia

48

The majority of states involved in the
Space Grant program are also active in
regional consortia. State and NASA
Center representatives meet periodically to
exchange information, share ideas, and
occasionally embark on collaborative
efforts. The Tuesday afternoon lunch
break was set aside for meetings of the five
regional consortia established so far: New
England (Northeastern), Mid-Atlantic,
Southeastern, Midwestern and Western.

New England Regional Space
Grant Consortium

Eighteen conference participants repre-
sented Connecticut, Maine, Massa-
chuserts, New Hampshire, Rhode Island,
and Vermont Space Grant Consortia. Also
in attendance were Dr. Gerald A. Soffen,
Directot, University Programs, Goddard
Space Flight Center, and his assistant, Ms.
Mabeline S. Burrell.

The meeting was chaired by Dr. Daniel
Hastings, Director, Massachusetts Space
Grant Consortium.

Discussion indicated thart the group
prefers to be called the Northeast racher
than the New England Regional Space
Grant Consortium, in order to include
New York.

Participants gave brief summaries of
their programs and initiatives, and
reviewed the previous meeting in which
the six New England states and New York
participated.

Among the issues discussed were a
Space Grant regional resource library, and
the designation of someone to steer its
establishment. Another issue concerned
the implementation of a faculty exchange
program where larger institutions, such as

Harvard and Yale, would provide growth

opportunities for faculty from smaller
Space Grant institutions. It was agreed
that NASA should be more supportive of
this type of an initiative.

The group then discussed projects and
activities that could be undertaken at lictle
expense. They included faculty exchange
programs, the sharing of research informa-
tion, use of industry laborarories, and vis-
its by NASA Center personnel (at no cost,
when done in conjunction with existing
travel plans.)

Participants agreed to the following: 1)
all members should be placed on Internet
for quick dissemination of information; 2)
a posterboard publicizing the consortium
should be placed at Goddard Space Flight
Center (to be discussed further at the next
meeting, with specific objectives to be
determined); 3) each consortium would
write summaries of space-related research
and academic activities, and forward them
to Soffen to be compiled into a publica-
tion; and, 4) a list of current e-mail
addresses of consortium members would
be circulated by Headquarters through its
Consortium Management Information
System.

Rhode Island was chosen to host the
next meeting at a time and date to be
determined.

Mid-Atlantic Regional Space
Grant Consortium Meeting

Representatives from member states of the
Mid-Atlantic Regional Space Grant
Consortium focused on the coordination
of a group project to be implemented
among members. About 20 participants
attended this third meeting held by the
Mid-Atlantic consortium, with representa-
tives from Delaware, the Districe of
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Columbia, Maryland, New Jersey,
Pennsylvania and Virginia on hand to dis-
cuss possible themes.

Dr. Richard Henry, Director, Maryland
Space Grant Consortium, suggested that
the project center on the Chesapeake Bay.
Ms. Mary Sandy, Director, Virginia Space
Grant Consortium, agreed, and suggested
a one-day symposium at a prominent edu-
cational institution.

Other suggestions included having a
political official present; conducting a
workshop for teachers; collaborating with
science supervisors and assistant associates
of education (remote sensing and satellite
expertise could be included); requesting
Goddard Space Flight Center to host the
function; and focusing on students isolat-
ed from technology. Finally, discussion of
where to obtain the money for a one-day
workshop led o the conclusion that a reg-
istration fee of an undecided amount
would be collected.

Southeastern Regional Space
Grant Consortium

The meeting of the Southcastern Regional
Space Grant Consortium, with Dr. John
C. Gregory, Director, Alabama Space
Grant Consortium, presiding, focused on
reports from each of four working groups:

* Land and Sea Interface/Gulf
Resources/Earth System Sciences
working group, Dr. Mitchell
Colgan, Director, South Carolina
Space Grant Consortium, reporting;

e Precollege Education/System
Change/K-12 Programs working
group, Dr. Majid Jaraiedi, Director,
West Virginia Space Grant
Consortium, reporting;

* Student Experiments in Space
working group, Dr. John Gregory,

Director, Alabama Space Grant
Consortium, reporring;

* University Education Programs
working group, Dr. Erian Armanios,
Director, Georgia Space Grant
Consortium, reporting.

Each group was asked to prepare a one
to two page plan for subsequent considera-
tion by the Southeastern group.

Forty Space Grant representatives from
Alabama, Arkansas, Florida, Georgia,
Kentucky, Louisiana, Mississippi, North
Carolina, South Carolina, Tennessee,
Virginia, West Virginia and Puerto Rico
were present. In addition, NASA Center
representatives included Dr. Frank Six and
Dr. George Lebo, Marshall Space Flight
Center; Mr. Bill Martin, Kennedy Space
Center; and, Dr. Armond Joyce, Stennis
Space Center.

The next meeting for the Southeastern
Regional Consortium was tentatively
planned for March or April 1993 at the
Stennis Space Center, Mississippi.

Midwestern Regional Space
Grant Consortium

This was the first meeting of the
Midwestern Regional Consortium.
Preliminary discussions led by Dr. Wallace
Sanders, Director, Iowa Space Grant
Consortium, were held concerning
whether the consortium should be created,
what its purpose should be, and who
should be included in the consortium.
Those present included representatives
from Illinois, Indiana, lowa, Kansas,
Michigan, Minnesota, Missouri,
Nebraska, Ohio, Oklahoma and
Wisconsin.

Discussion centered on the issue of
whether to form a regional consortium or
concentrate on topical interests instead.

49



s

50

Several possible benefits resulting from the
establishment of a regional consortium
were suggested: 1) a regional consortium
would provide a mechanism to pool
resources; 2) it would provide a forum for
student interchange; and, 3) it would pro-
mote affiliate involvement, since affiliates
are more likely to attend regional meetings
than national ones.

The group also discussed the pracricali-
ty of forming smaller regional groups.
Those present, however, favored meeting
as the larger group. In addition, partici-
pants favored allowing peripheral states
(such as North and South Dakota and
Oklahoma) the freedom to join the con-
sortium or refrain from involvement.

Dr. E. Julius Dasch, NASA Space Grant
Program Manager, commented that
NASA does not insist on regional consor-
tia, but pointed out that some of these
affiliations were working extremely well —
e.g., the Western Regional Space Grant
Consortium and the Southeast Regional
Space Grant Consortium. Dasch speculat-
ed that NASA in the future may support
regional meetings, where consortia pro-
grams are discussed, as well as national
meetings, where policy is more of a focus.
In addition, he pointed out that obraining
funding for regional consoreia might be
possible in the future, if such consortia
meet program needs.

Sanders volunteered to act as initial
coordinator for the group. He asked each
participant to write a short assessment of
whar the group should be doing and how
it should go about doing it, and to provide
a list of several conracts from each state

consortium. From these, he will provide a
summary of objectives and logistical infor-
mation, and then distribute them for dis-
cussion.

Participants proposed a second meeting
for October 1993.

Western Regional Space Grant
Consortium

The meeting of the Western Regional
Space Grant Consortium, led by Mr. John
A. Gardner, Nevada Space Grant
Coordinator, provided members an oppor-
tunity to prepare for a regional meeting
scheduled to take place

September 16-17, 1993, in Las Vegas,
Nevada. Participants were asked to con-
template the thrust of the two-day gather-
ing. They were then briefed on action
items from the previous meeting —
September 12-13, 1992, in Jackson Hole,
Wyoming — which included the status of
ongoing efforts to facilitate electronic net-
working among group members. Space
Grant White Pages and Help Guide cur-
rently are available to the members, with
other items, such as a bulletin board, to be
made available in the future. Members
representing Arizona, California,
Colorado, Nevada, New Mexico, Texas
and Urah, discussed several new ideas,
including one that would involve the shar-
ing of summer interns, and a unique idea
for the development of a Master of Science
curriculum in Space Grant Program
Design.
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NASA Johnson Space Flight Center

Facilities
Conference attendees on Tuesday after-
noon were given a tour of the NASA
Johnson Space Center. The first stop: the
Center’s Medical Sciences Division. This
division provides for the health and safety
of the Space Shuttle flight crews. The
Medical Sciences Division employs 34
civil servants and 385 contractors, and
encompasses three branches: Medical
Operations, which provides health care for
astronauts and their families; Biomedical
Operations and Research, concerned with
how the human body reacts to a space
environment; and Space Medical Institute,
used for the study of cardiovascular physi-
ology. Participants visited the Image
Analysis Lab, where personnel study the
effects of radiation on astronauts using
computer software to dissect chromo-
somes; the Toxicology Lab, where scien-
tists monitor Shurle air quality using lon
Mobility Spectrometry; the Exercise
Physiology Lab, used for the study of

light-headedness and muscle function loss
after space flight; and the Cardiovascular
Lab, which monitors post-flight changes
in astronauts” cardiovascular systems.

The tour continued on to Johnson
Space Center’s Building 29, the
Anthropometry and Biomechanics Lab,
the only facility of its kind, used by the
Space Shuttle crew and space biomedical
personnel to study ways to overcome the
deleterious effects of space flight. This
facility also is responsible for the KC135
research aircraft, used to test human per-
formance ratings in zero gravity.

The Weightless Environment Training
Facility was the final stop. Also in Building
29, it provides controlied neutral buoyan-
cy in water to simulate zero gravity. It aids
in the design, testing and development of
spacecraft and crew equipment, and pro-
vides the astronauts with preflight
training.

| Industry Tour

Thirty participants of the Third National
Space Grant Conference visited
McDonnell Douglas at the Clear Lake
Development Center in Houston, and
Space Industries Internacional, Inc., in
League Ciry, Texas.

McDonnell Douglas

The McDonnell Douglas Clear Lake
Development facilities include the
Avionics Development facility, where soft-

ware development and testing is conduct-
ed; the Mobil Remote Manipulator facili-
ty, where astronauts will be trained, and
which currently is in the Phase II stage of
development; the Space Station Freedom
Mission Build facilicy; the Hardware Flow
facility, with responsibility for develop-
ment, manufacture and testing of compo-
nents; and the Flight Manufacturing facili-
ty, where development work was in
progress.
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Space Industries International, Inc., 10
yeats in operation, is a commercial space
systems design, development and manu-
facturing company that produces low-cost
products by utilizing simple, off-the-shelf
materials where possible. At the same
time, Space Industries International pro-
motes a great deal of university interac-
tion. The company conducts experiments
in conjunction with the University of
Alabama, University of Colorado,
Pennsylvania State Universiry, University
of Michigan, Texas A&M University and
Florida Atlanrtic University.

Commercial Experiment Transporier
Facility

Conference attendees visited the
Commercial Experiment Transporter facil-
ity, where experiment containers were
being buile. Containers for biological cell
studies (plants and animals), protein crys-
tal growth, and microgravity experiments
were being constructed using off-the-shelf
hardware. A commercial experiment trans-
porter for plants and mice also was under
CONSLruction.

Intelligence Systems Area
Software technology used to access, inter-
pret and manipulate information is devel-

oped in this area, and has as its primary
focus cost reduction and enhancement of
space flight performance.

Currently, Space Industries Inter-
national is looking at transportation
options for the future, and life survival
technology — extending the capability of
the firefighting air pack, for example —
and is currently developing an air pack
with up to two hours of body cooling
capability. This product has implications
for chemical warfare, astironauts and fire-

fighters.

Wake Shield Facility

The free-flying Wake Shield Facility is a
12-foot diameter stainless steel disk. It will
be the United States’ first free-flying
orbital experimentcal platform. Molecular
beam epitaxy processing equipment is
mounted on the ultra clean wake side,
which opposes the orbital velocity vector
during operation. It is designed to with-
stand at least six missions of up to three
months duration and has been approved
through NASA’s Office of Commercial
Programs* for flights in 1995 and 1996.
Its inaugural flight is scheduled for
autumn 1993. A Russian astronaut will be
aboard.

*Now Office of Advanced Concepts and
Technology
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Keynote Banquet: “The Course of
Human Spaceflight”

Colonel Charles E Bolden, Jr., United
States Marine Corps, is an astronaut at
NASA Johnson Space Center (JSC) where
he is training to fly in November 1993 as
commander of STS-60 aboard the Space
Shutdle Discovery.

Dr. Stanley Goldstein, Director,
University Programs, JSC, introduced
Bolden, after recognizing a host of Center
personnel who were banquer guests.
Bolden’s ralk, “The Course of Human
Spaceflight,” was illustrated with slides

Colonel Charles F. Bolden, Jr., United States Marine Corps

and video footage from his STS-45
Atlantis flight. The main scientific experi-
ments deployed were part of the
Acmospheric Emissions and Photographic
Imaging satellite system, an early initiative
in NASA’s Mission to Planet Earth. Video
and still photographs of Earth, featuring
such landmarks as the Aral Sea, the
Florida Keys and Mt. Pinatubo, were
screened and discussed. Bolden concluded

his presentation with an extended question

and answer session.
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Aeronautics and Aviation Topical Group
Organizational Meeting

Also on Tuesday, a group of state consor-
tium representatives with an interest in
aviation and aeronautics met. The intent
of this meeting was to determine if interest
in aviation and aeronautics was sufficient
to warrant the formation of a topical
group in these areas. In attendance were:

Dr. Anne Pierce, Connecticut Space
Grant Consortium, University of
Hartford

Dr. Ken Sivier, Aerospace lilinois
Space Grant Consortium, University
of Illinois

Dr. Wallace Sanders, Iowa Space
Grant Consorcium, Iowa State
University

Ms. Leverne Seversike, Iowa Space
Grant Consortium, Iowa State
University

Dr. David Downing, Kansas Space
Grant Consortium, University of

Dr. Bill Hiscock, Montana Space
Grant Consortium, Montana State
University

Dr. Elaine McCoy, Nebraska Space
Grant Consortium, University of
Nebraska, Omaha

Dr. Alan Kelly, Oklahoma Space
Grant Consorrium, Oklahoma State
University

Ms. Thelma Wallace, Oklahoma
Space Grant Consortium, Langston
University

Dr. LaDell Swiden, South Dakota
Space Grant Consortium, South
Dakota State University

Ms. Mary Sandy, Virginia Space
Grant Consortium Office

Dr. Bob Ash, Virginia Space Grant
Consortium, Old Dominion
University

Kansas After discussion, participants concluded
thar sufficient interest exists to form an
Aviation and Aeronautics Topical Group.
It was further decided the Aviation and
Aeronautics Topical Group had two
immediate purposes:

Dr. James Lookadoo, Kansas Space
Grant Consortium, Pittsburgh State
University

Ms. Helen Unruh, Kansas Space
Grant Consortium, Kansas

Cosmosphere and Space Center 1) To alert Space Grant program
Dr. John Wefel, Louisiana Space managers that there are significant
Grant Consortium, Louisiana State interests and activities related to
University aviation and aeronautics within

_ o several state consortia. (It is hoped
Dr. Joe Eisley, Michigan Space Grant thar furure NASA Space Grant
Consortium, University of Michigan publications and presentations
Mr. Rich Heuermann, Missouri explicitly mention the interest in
Space Grant Consortium, aviation and aeronautics. In
Washington University summary, this topical group wants
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to ensure that the first “A” in
National Aeronautics and Space
Administration be recognized as an
integral part of the NASA Space
Grant College and Fellowship
Program); and,

2) To establish an organization that
will aid in the coordination of
activities and the exchange of
information among state consortia
having an interest in aviation and
aeronautics.

It was proposed that an Aviation and
Aeronautics Topical Group be formed.
David R. Downing and Jim Lookadoo,
from the Kansas Space Grant Consortium,
agreed to serve as president and secretary,
respectively. The Kansas Space Grant
Consortium was charged with the follow-
ing action items:

1) Prepare and distribute to the
attendees a set of minutes of the
January 12 meeting;

2) Notify NASA Headquarters
program managers and the
Directors’ Council about the
formation and plans of the Aviation
and Aeronautics Topical Group;

3) Develop and distribuce to all
consortium directors a
questionnaire to identify the
aviation and aeronautics interests,
activities and strengths of their
consortium;

4) Compile and distribute che results
of the above questionnaire no later
than the next directors’ meeting;

5) Establish an e-mail network for the
Aviation and Aeronautics Topical
Group;

6) Contact existing topical groups to
determine the methods and
procedures used; and,

7) Hold a meering at the Directors’
Council meerting to discuss
organizational issues and plans for
future activicies.



The Journey: The Journey focuses the knowledge and fervor of the world toward a single, posirive goal: the
exploration and settlement of the solar system. Starting in Earth orbit from a space station, an international base
camp in the foothills of space, the mission continues on to the Moon, where we learn to live on 2nother celestial
body. Finally, the Journey reaches Mars, where life might once have been or may still exist.
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Capability Enhancement Breakfast

Twenty patticipants representing institu-
tions in 13 states, NASA Marshall Space
Flight Center and Headquarters took part
in the breakfast meeting of representatives
from NASA Capability Enhancement
States.

Facilitator:
Dr. John Wefel, Director, Louisiana
Space Grant Consortium

Report

At the first Capability Enhancement
workshop at NASA Marshall Space Flight
Center (MSFC), October 19-20, 1992, it
was agreed that a “Capabilicy
Enhancement Group” should be estab-
lished, since the states had considerable
common interests and concerns. The
meeting in Houston provided an opportu-
nity to discuss common items and estab-
lish an initial agenda. There was discus-
sion of: 1) the forthcoming NASA
Experimental Program ro Stimulate
Competitive Research (EPSCoR) with a
request from Ms. Elaine T. Schwartz,
Chief, Higher Education, for the
Capability Enhancement states ro talk to
her about their ideas or to send her writ-
ten comments and suggestions; 2} com-
monality in programs; and, 3) the possi-
bility for developing interstate collabora-
tions in research areas. South Dakora pre-
sented a plan for a remote sensing thrust
that would involve the EROS Data Center
in Sioux Falls. Other states expressed
interest in the remote sensing area. The
results of the previous day’s meeting to
form an Aeronautics Group were men-
tioned since many of the Capability
Enhancement states also have interests in
this area. Aeronautics research and devel-

opment may well be the “growth” area
within NASA for 1993-94.

There was a realization that the
Capability Enhancement stares will be in
competition with each other for whatever
NASA EPSCoR-like research and develop-
ment program is announced. Nevertheless,
the participants felt that the states could
still help each other. One strategy dis-
cussed was to identify “strong” and “devel-
oping” aerospace research and develop-
ment programs in each state. Then, by
forming some type of collaboration
berween a “strong” and one or more
“developing” programs, the “developing”
programs may be helped, while the
“strong” program obtains new ideas and
access to additional effort. {In a sense, this
is like the Nartional Science Foundation
“clusters” approach to developing capabili-
ties and personnel.) For this to work: 1)
each state must take an “inventory” of its
current capabilities and the interests of its
researchers; 2) the information must be
collated and formed into a darabase and all
of the states must have access; and, 3) the
states (or their researchers individually)
will have to contact potential collaborators
to see if there is common ground, or the
group of Capability Enhancement direc-
tors could suggest “mergers” or “collabora-
tions.”

Some states have already completed che
first task (Arkansas, for example, had such
a report available at the meeting) while
others are in the process. Louisiana Space
Grant Consortium volunteered for the sec-
ond part, to collate the information and
look into establishing a database. The
third aspect remains somewhat unfocused,
but, in any event, must await the comple-
tion of the first two.

A Department of Energy EPSCoR
request for proposals has been released and
many of the states will respond. The
NASA EPSCoR plan should emerge in the
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near furure. Coordination of the EPSCoR
opportunities at the state level will be
required in most states, and the Space
Grant groups will need to become a part
of, or work with, their state EPSCoR com-
mittee. However, the first two activities
proposed are ones that need to be accom-
plished prior to a NASA EPSCoR propos-
al, so the effort will not be wasted.

It also was agreed that meetings like the
one at MSFC are very valuable and should
be continued at other NASA Centers.
(The next Directors’ Council meeting is
scheduled at NASA Lewis Research Center
for September 10-11, 1993.)

Space Station Freedom: Research
Opportunities

Mr. Barry Epstein, Program Manager for
User Development, in NASA’s Space
Flight, Spacelab/Space Station Utilization
User Integration Division, presented an
illustrated talk on the Space Station pro-
gram and how Space Grant universities
mighe participate. He defined those who
will be affected by Space Station activiries
as users, educators and the general public.
Space Station personnel currently work
and interact with personnel from the
National Science Teachers Association,
professional societies and educators in
general.

Epsteins presentation was entitled
“How to Get on Board Space Station
Freedom.” He gave specific examples of

many possible activities, especially those in

the life sciences, advanced science and
technical experiments, communications,
and the acquisition of data for commercial
use. He pointed ourt that many of NASA’s
17 Centers for the Commercial
Development of Space were engaged in

preparation for Space Station activities
and experiments.

Epstein’s presentation concluded with
an extended question and answer period.

Fwvl D

Mpy. Barry Epstein, Program Manager for User
Development, in NASA's Space Flight, Spacelabl
Space Station Utilization User Integration Division
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STS-40/SLS-1

Colonel Sidney Gutierrez, United States
Air Force, told attendees that during 30
years of space flight, no studies of how the
human body adapts to the space environ-
ment and to re-entry had been conducted
by any country. STS-40, launched on June
5, 1991, and on which he was a pilot, was
the first mission devoted solely to the
study of the human body in space.

SLS-1 (Spacelab Life Sciences) was the
culmination of 10 years preparation.
During the mission, studies were per-
formed on, among other things, the crew’s
cardiovascular, pulmonary, endocrine and
neurovestibular systems. Researchers
found thar changes in the human heart
occur in space, and that astronauts suffer

- muscle deterioration, and extreme loss of
calcium. Calcium loss, Gutierrez noted,

can cause space adaptation syndrome,
manifested by malaise and a decrease in
mental function.

Participants enjoyed a film of the mis-
sion, which was devoted to the human
side of flying in space. As a result of
SLS-1, many beliefs on how the human
body adapts to space flight were found to
be wrong, Gutierrez said. He called the
crew, composed of medical doctors, scien-
tists and pilots, one of the most educared
NASA has ever flown in space.

After concluding his presentarion,
Gurierrez responded to a number of ques-
tions from the audience on topics such as
how the crew trained to function as a
tearn, difficulties that might be encoun-
tered on repair missions, and the dangers
of radiation during space travel.

Art, Technology and the Space Frontier

M. Pat Rawlings of Science Applications
International Corp. (SAIC), is one of the
leading space artists in the United States.
His paintings have been reproduced in
hundreds of magazines and books, and
been shown on television in both the
United States and abroad. Rawlings
addressed conference attendees with a
spectacular slide show of select artwork he
had created for NASA. Rawlings showed
numerous slides of his depictions of a
moon station, the Space Station, and
exploration of Mars, among others.
Scientific and technical accuracy play
an important role in his compositions. By

contacting astronauts and experts in space-
craft design, mission design, mission oper-
ations, planetary geology, meteorology,
and other related fields, Rawlings gives the
viewer the sense of “being there.” Rawlings
likened himself to artists of the American
frontier, saying images help people get
beyond mere rationalization, motivating
them toward exploration.

Rawlings designed the poster for the
Third National Conference {page ii),
which was given out to participants and
which he signed. Depictions of his work
can be found threughour this report.



60

Special Problems Involving the
Recruitment and Retention of Hispanic
Students in Science and Engineering

Dr. Diana Natalicio, President, University
of Texas at El Paso, gave a personal and
moving presentation during the final con-
ference luncheon on the difficulties faced
by Hispanic students in science and engi-
neering. Throughour her talk, Natalicio
stressed the theme that everyone has
things they wish to do, but for which they
are given no opportunity. She described
her childhood desire to become a profes-
sional baseball player, and her countless
encounters with the sentiment “buc girls
don’t play baseball.”

“At some point in the progression of
life,” she said, “there are road blocks to
persons who are ralented and motivated.
These barriers are both direct and indirect,
intentional and unintentional.” Most are
the result of cultural indoctrination.

Moreover, there is a very strong societal
misconception, Naralico said, thar the stu-
dents who fail are the problem. She
stressed that everyone loses when society
“squanders” valuable resources, such as
women and minority scudents. Such

resources are lost, she asserted, through
poor academic counseling, lower expecra-
tion levels on the part of administrarors,
misjudgments concerning academic limi-
tations, dependence by school administra-
tors on standardized score distributions,
poor precollegiate counseling and the poor
availability of resources. “The solution is
to create conditions for success,” she
stressed.

Furthermore, she noted, “We should be
celebrating academic accomplishments,
not the speed with which they are
artained.” Nor should society be con-
cerned with how people “measure up” to
the standardized predictors of success.

Natalicio concluded her talk by empha-
sizing the economic benefits of investing
in education. “In essence,” she said, “this
country spends more annual dollars on
building prisons for an increasing number
of inmares than for education. We should
be investing in education, not paying for
failure.”
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underrepresented Groups: Special
Focus on Hispanic Students

Eacilitators:
Dr. Eugene H. Levy, Director,
Arizona Space Grant Consortium;
and, Dr. Juan Gonzalez, Director,
Puerto Rico Space Grant
Consortium

This discussion group was convened to
focus on the challenge of recruiting,
retaining and fostering the educational
and career progression of students from
underrepresented groups, with the empha-
sis on students from Hispanic
backgrounds.

Panelist:
Ms. Sarita Brown, Assistant Dean
and Director, Office of Graduate
Studies, University of Texas at
Austin

Participants were provided the following
handour to facilitate discussion:

Proposition:

Hispanic students are among the most
underrepresented of minority groups in
undergraduate and graduate science and
technology programs in the United States.
It is clear that increasing the numbers of
Hispanic students who see promise and
opportunity for themselves in science and
engineering — and who are academically
prepared to pursue studies and careers in
these directions — will require systemartic
and comprehensive strengthening of the
educational enterprise that these students
experience at all levels. It also may require
efforts in other ways to expand the hori-
zons of possibility and aspiration where

Hispanic students contemplate and plan
their futures.

This is a large challenge — one the
Space Grant program, per se, given its cur-
rently severe limitations of resources and
personnel, can only hope to influence in
limited ways and for relatively small num-
bers of students on a national scale.

What specific ways can the Space Grant
program — either individual consorrtia,
regional associations, or the program over-
all — make positive contributions to the
recruitment and academic success, as well
as to the ultimate progression toward sci-
entific and engineering careers, of
Hispanic students? Are there specific con-
trasts among Hispanic cultural subgroups
— for example, those from Puerto Rican,
Cuban or Southwestern heritages — that
might define significant differences in the
most effective approaches to combat this
problem?

Workshop Report

The proceedings began with introductory
statements by Gonzalez and Brown.
Gonzalez focused on the experience at
the University of Puerto Rico, which, hav-
ing a student body where scudents from
Hispanic backgrounds constitute a major-
ity (98 percent), confronts its primary
challenges in the areas of rerention and
career development. Gonzalez drew analo-
gies between the relatively nascent Space
Grant program and the much longer exist-
ing Sea Grant program at Puerto Rico. In
Gonzalez’s experience, the intensive focus
on the ocean, which the Sea Grant pro-
gram fostered, has had a large and salutary
effect on the education and careers of
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Dr. Diana Naralicio, President of the University of
Texas at El Paso

University of Puerto Rico students —
although it encountered early opposition
from the Puerto Rico Department of
Education.

Gonzalez described these efforts at the
University of Puerto Rico as snowballing.
Professionals, spurred by the marine sci-
ences emphasis in the educarional pro-
gram, have emerged with Ph.D.s to
become educators themselves. Many leave
the island to work for NASA and other
companies and institutions in the United
Stares.

Puerto Rico also has put efforts into
revitalizing the curriculum and to acceler-
aring the progress toward obtaining
Ph.D.s. Gonzalez showed charts illustrat-
ing the flow of talented precollege students
(taught by teachers who had been trained
in presenting the new curriculum) who
moved into undergraduate work, partici-
pated in research, etc., (again taught under
the new system curriculum), moving into
graduate studies and then into professional
roles. Gonzalez emphasized the important
contribution that programs such as
EPSCoR (Experimental Program to
Stimulate Competitive Research), PRAMP

(Faculty Enhancement at Undergraduace
Insticutions} and others, have made to
vastly improve the education received by
Puerto Rican students.

Gonzalez suggested that space, and the
Space Grant program, can play a similar
salutary role in the educartion of students
from Hispanic backgrounds.

Brown related her experiences at the
University of Texas where many Hispanic
students are the first generation of college
students in their families and come from
financially and economically underprivi-
leged circumstances. She pointed out thar
the term “Hispanic” codes for many dif-
ferent groups of people, and suggested that
one must look at each university’s regional
demographics to determine just whar the
“Hispanic constituency” is. Many commu-
nity colleges and small universities, for
example, tend to have higher Hispanic
enrollment and involvement. Brown urged
Space Grant program personnel to seek
out these insticutions and provide support.
She also pointed to campus offices of
minority affairs, etc., as sources of help
and expertise in shaping minority-directed
programs. Brown emphasized the possible
role of the Alliance for Minority
Participation as a resource organization in
helping with the development of recruit-
ment strategies and to help build interin-
stitutional relationships in this area.

Brown also related a specific positive
experience in the Texas mathemarics
department with the Emerging Scholar’s
Program, which allows students who show
interest and exceptional ability in high
school mathemarics to enroll in an honors
math class at the university level to ensure
they continue to be challenged and inter-
ested in math at the college level. She sug-
gested that many freshman-level math
classes could result in instant “brain
death.”

Brown gave an amusing example of
how lack of cultural sensitivity and under-
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standing by a scientist can (unexpectedly)
negatively influence Hispanic students: In
a talk before 2 group of Hispanic students,
one scholar bragged about the glamour of
his career and how wonderful it was to be
a successful scientist. He “strutted his
stuff” about being important, and about
the amount of international travel he did,
and about how much time he spent away
from home doing interesting things. He
was surprised thar the students were nei-
ther impressed nor interested in pursuing
his line of work. They were more interest-
ed in, and committed to, remaining in
their communities. So his attempt to
excite them had exactly the opposite
effect.

Finally, Brown emphasized the impor-
tance of developing the “pipeline” between
community colleges and four-year univer-
sities. She described a program at the
University of Texas, Austin, where univer-
sity faculty are matched with community
college faculty to help encourage students
through two-year programs and into uni-
versities and, ultimately, graduate schools.

Points made in the open discussion

* The important benefits available by
working with existing minority
programs, program offices and staffs,
such as Dean of Minority Student
Affairs, erc.

* The “Mother-Daughter” project has
been a useful approach to advancing
education and career aspirations and
school retention of young Hispanic
women at the University of Texas.
(In this project, young women are
advised, mentored, and provided
support services and skill training in
a program thar closely involves their
mothers. Program includes monthly
workshops, guest speakers, field

trips, and training sessions for
daughters and their mothers.)

The impacr of life-style issues on
student aspirations, retention and
success, for example, the quandary
that some — especially female —
students find themselves in when
confronted with the opposition of
significant others, spouses, or
families, who may be resentful or
jealous of ctheir success and
aspirations to break free from
accepted female role patterns.

The importance of role models and
mentoring by “likes” with whom a
student can identify.

The importance of finding ways to
support minority students outside
the boundaries of “minority-
oriented” programs, which may tend
to stigmatize students and relegate
them to a perception of being less
inherently capable.

The value of using Space Grant
Graduare Feilows as mentors,
recruiters, role models, and outreach
participants, rargeted to minority
populations.

The importance of recognizing that
many of the problems minority and
women students confrone are
emotionally challenging, and may
deprive them of supportt from family
and friends.

The importance of establishing
supportive one-on-one relationships.
The importance of providing role-
models: One participant related the
impact of carrying her infant to
work as a physics professor, and the
value of such practices in expanding
students’ perceptions of what is
possible and/or acceprable.

The imporrance of overcoming a
“group” mentality and recognizing
students as individuals.
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* Recommended reading: “Factors
contriburing to high attrition rates
among science, mathemarics, and
engineering undergraduate majors:

Report to the Alfred P. Sloan
Foundarion,” Nancy M. Hewitc and

Elaine Seymour, 1991. Published by:
Ethnography and Assessment
Research, Bureau of Sociological
Research, University of Colorado,

Boulder.

Undergraduate Training

Facilitatot:
Dr. G. Jeffrey Taylor, Associate
Director, Hawaii Space Grant
Consortium

This workshop stimulated more than 50
attendees to focus on the role Space Grant
programs can play in upgrading under-
graduate curricula.

Workshop Report

Undergraduate training is a broad topic
because it involves courses for science and
engineering majors, research experiences
(such as undergraduate fellowship pro-
grams), courses for future K-12 teachers
(all fields, not just science), and courses for
the general student body to promote sci-
ence literacy.

Workshop participants agreed on the
need for efficient information exchange.
Some Space Grant programs are develop-
ing innovative courses and even whole cur-
ricula, and a mechanism is needed for
sharing the ideas that work, including
information on how the ideas were imple-
mented. In short, what's needed is a clear-
inghouse of good ideas.

One way of establishing a clearinghouse
is 1o use an electronic bulletin board.
Another is to arrange for one of the Space
Grant programs to take on the task of
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compiling the information. There need
not be just one clearinghouse; rather, one
with an engineering focus, another for
planetary science and astronomy, and a
third for teacher training, for example,
could be developed. (No doubr others also
are possible.) The clearinghouse would
assemble the ideas into coherent packages
and distribute them to all Space Grant
programs and to NASA Headquarters.
The advantage of this approach, when
compared to electronic bulletin boards, for
example, is that redundancies can be elim-
inated, producing more coherent reports.
(They are not mutually exclusive,
however.)

Two good ideas reported at the work-
shop illustrate the value of being able to
share information. Treasure Brasher of
West Texas State University reported that
her university has instituted a science cur-
riculum for nonscience majors. The pro-
gram requires 12 credits of science courses.
The other program is in place at Bemidji
State University, a member of the
Minnesota Space Grant Consortium. Its
director, John Annexstad, described a
minor in Space Studies.

The idea is to supplement a student’s
major field of study with an interdiscipli-
nary minor that relates space-related fields
to the student’s major. The program con-
sists of three required courses (12 quarter-
hours): Planerology I and II, and Special
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Problems, where students write a mini-
thesis within the student’s major field.
Students also are required to take an addi-
tional 16 hours of electives chosen from a
menu of courses in geography, geology,
public policy, psychology, astronomy,
metcorology and sociology. At least one of
the electives must be in a nonscience or
math course.

Those with experience in introducing
curricular changes like these emphasized
the importance of planning ahead and
building a consensus among affected
departments before announcing a new
idea. By building coalitions first, most
common turf battles and interdisciplinary
rivalry can be avoided — or at least blunt-
ed. Annexstad pointed out that it is easier
to establish a minor than a whole new
major.

Industry participants noted thac stu-
dents need to be flexible to meet a rapidly
changing job environment. Many engi-
neers work on a certain type of project for
a few years and then are assigned to some-
thing completely different, Thus, under-
graduate training must provide a solid
background in basic science, engineering
and math. Along the same lines, Jim
Jordan of Lamar University, a member of
the Texas Space Grant Consortium,
remarked thar undergraduate programs do
not include opportunities for students to
be trained as technicians in industry, uni-
versity or other research laboratories. At
present, most students learn how to be
technicians by working in a laboratory and
building up expertise over the years. If
their jobs change, however, they may not
be prepared for the new challenges unless
their undergraduate training was solid.

The workshop only briefly touched on
the ropic of courses for nonscience majors.
E. Julius Dasch, NASA Space Grant
Program Manager, and creator of “Rocks
and Stars,” a popular course at Oregon
State University, noted that students think
that science is beyond their grasp. While
some science undoubredly is, the whole
subject can nevertheless be livened up with
humor and scintillating guest speakers.

“Rocks and Stars” is 2 model for how
teachers can reach numerous undergradu-
ates and seize their attention. The course
enrolled 748 students each rime it was
taught. (The enrollment was limited to
748 because that was the size of the largest
classroom at Oregon State. Usually 1200-
1500 students tried to rake the course.)
“Rocks and Stars” was popular because it
was entertaining, fascinating and even
“mind-blowing” to some students. It was
promoted vigorously through the use of
posters, displays and media attention.

“Rocks and Stars” was peppered with
guest speakers, most of whom Dasch calls
“barn burners.” Two big-name speakers
were brought in each year, with funds
raised from private donators, including a
pizza house. The mood for the course was
set before each class started by music from
“The Cosmos” seties and music by com-
posers and artists, such as Michel Jarre,
Kitaro, Philip Glass and Fresh Aire, while
timed slides showed space art by painters
such as Bill Hartmann, Pat Rawlings and
Don Dixon. “Rocks and Stars” was an
extravaganza, but not withour substance.
It was fun, but not easy. It touched stu-
dents and sparked their imaginations.
That's what space education is all about.
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Facilitator:
Dr. Michael R. Dingerson, Director,
Mississippi Space Grant Consortium

A group of 22 enthusiastic conference par-
ticipants met to exchange ideas and infor-
mation on collaborations with community
colleges. Fourteen consortia were repre-
sented: Alabama, Arkansas, Colorado,
District of Columbia, Illinois, Indiana,
Maryland, Mississippi, Nevada, North
Carolina, South Dakota, Tennessee, Texas
and Virginia.

Panelists:
Dr. Armond T. Joyce, University

Affairs Officer, NASA Stennis Space
Center

Dr. Ann Lopez, Director of
Instructional Programs, Community
and Technical College Division,
Texas Higher Education
Coordinating Board

Dr. Glen Friedman, Associate Vice
President for Institutional
Advancement, University of
Houston, Clear Lake

Ms. L.C. (Camille) Surber, Engineer,
OSC Training and Crew Operations,
Rockwell Space Operations
Company, Rockwell Internarional
Corporation

Mr. Thomas D. Damon, Instructor,
Dept. of Mathematics, Science and
Health, Pikes Peak Community
College

Workshop Report

This session was intended as an opporiu-
nity for those few four-year institutions

with communirty college relationships to
talk about their experiences so others
could learn how to reach out to form
active relationships. There were four acrive
presenters in addition to the facilitator 2nd
one “volunteer” who represented a com-
munity college that is part of a Space
Grant Consortium.

Joyce began the presentations with a
report of a study designed to gather the
informarion needed as a basis for develop-
ing a strategic plan for two-year institu-
tions. It included the states of Mississippi,
Louisiana and Alabama. The first goal of
the study was to prioritize eight activities
identified earlier as being of importance.
These activities, in order of their perceived
importance, are: 1) conduct a summer
intern program for students; 2) implement
a faculty enhancement program; 3) pro-
vide scholarships to promising students; 4)
sponsor “classroom” science and engineer-
ing projects; 5) provide data, models, etc.,
for classroom and science literacy use; 6)
encourage the development and/or
improvement of curriculum and courses
that take into account NASA program
needs; 7) conduct tours, workshops and
symposia at NASA Centers; and, 8) pro-
vide technical assistance for the implemen-
tation of information networks. Joyce cau-
tioned against generalizing abour these
data, and noted that there was substantial
variation berween the three states in the
study in terms of their relative priorities.
In summary, he concluded that it is most
important to know community college
needs and desires before launching into a
program.

Dingerson reported briefly about the
Mississippi Space Grant effort. It is one of
the few programs that has an active out-
reach effort to both regional universities,
as well as community colleges. Although it
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has just begun, the plan is to link each
four-year research institution in the con-
sortium with one regional university and
one community college. The regional col-
leges have been provided with $6,000 each
and the community colleges with $4,000
each to support efforts of mutual benefic
and/or concern for the first year. The
annual meeting will be used as a forum to
discuss ways of improving and extending
this effort.

Lopez, Friedman and Surber have been
recently working with a very active incer-
change that involves the Texas Board of
Higher Education, the University of
Houston at Clear Lake and Rockwell
International as a NASA contractor. Their
efforts are aimed at a broad range of aero-
space technology programs and careers.
Each has an obvious vested interest in the
success of such an effort and each stressed
the importance of communications to
maintain a positive interaction. They also
emphasized the importance of the associ-
ate degree graduate to the overall NASA
program. Career areas such as flight
design, data analysis, communicarions,
electrical systems, data management and
many others are critical to NASA’s success.

The “volunteer” for this session was

Damon from Pike’s Peak Community
College, a participant in the Colorado
Space Grant Consortium. He reported on
space education activities at Pike’s Peak,
particularly curriculum development
efforts. He is the author of 2 1989 work
entitled Introduction to Space: The Science
of Space Flight, published by Orbit Book
Company, Inc., Post Office Box 9542,
Melbourne, Florida, 32902-9542. This is
a book manuscript of 320 pages “written
as a textbook for an undergraduate liberal
arts course, with or without mathematics.”

It was clear from chis session that com-
munity college efforts in the Space Grant
Consortium context are few in number.
However, there may be more aerospace
education programs and courses being
offered by community colleges than many
in universities and colleges realize. A more
concentrated outreach thrust from Space
Grant Consortia and campuses, and con-
tinued discussions of these activicies at
Space Grant meetings, will likely benefit
all involved communities.

Concluding Remarks

At the closing session, a number of work-
shop facilitators presented short sum-
maries of their sessions, accompanied by
comments from attendees. Discussion was
followed by closing remarks from NASA
Education Division Director

Frank Owens, and Space Grant Program
Manager E. Julius Dasch. Owens and
Dasch thanked those present for their
efforts in making the Third National

Space Grant Conference a success.
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Exploration Express: A nuclear thermal rocket fires upon arrival in the vicinity of Mars to insert the transfer
vehicle into orbit. Nuclear propulsion can shorten interplanetary trip times and can reduce the mass launched
from Earth. As the primary transfer propulsion system, the spacecraft’s reactor would remain inactive until
departute from Earth orbit.
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Commmices;

LLOY?r:E?TSEN FINANCE
COMMERCE, SCIEMCE, AND TRAMSPORTATION

®nited States Henate

JOINT COMMITTEE ON TAXATION
WASHINGTON, DC 20510-4301

10 January 1993

Dr. Julius Dasch
NASA Headquarters
Washington, D.C. 20546

Ladies and Gentlemen:

Welcome to the third National Space Grant Conference. This
conference and all of you have become important parts of a young
and exciting program to improve America’s science education and
scientific literacy.

It's barely five years since Congress passed the Space Grant
College and Fellowship Act that I crafted and introduced. But
within this brief time more than 400 academic, industrial, and
governmental institutions have joined in advancing the goals of
that legislation. Last year, nearly 1,200 graduate and
undergraduate scholarships were awarded, more than 40 percent of
them to women and minorities, who deserve greater representation
in halls of science education.

We’ve made a commendable beginning but only a beginning. Ahead
lie generations of eager minds, an expanding spectrum of
discovery, and yet-to-be-told benefits from the knowledge we
acquire and apply. I hope the result of your conference is to
renew your commitment to making that future possible.

Sincerely,

letd B,
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Alan B. Shepard, Jr. (Rear
Admiral, United States Navy,
Retired)

Admiral Shepard received a Bachelor of
Science degree from the United States
Naval Academy in 1944, an Honorary
Docrorare of Science from Miami
University in Oxford, Ohio, and an
Honorary Doctorate of Humanities from
Franklin Pierce College. He began his
naval career on the destroyer Cogswell.
After serving in the Pacific during World
War I1, he entered flight training and
received his wings in 1947. He subse-
quently served several tours aboard air-
craft carriers in the Mediterranean.

In 1950, he attended the United States
Navy Test Pilot School at Patuxent River,
Maryland, and later participated in flight
test work. He was assigned to Fighter
Squadron 193 at Moffetr Field,
California, 2 night fighter unit flying
Banshee jets. As operations officer of this
squadron, he made ewo tours to the west-
ern Pacific on board the carrier Oriskany.

After returning to Patuxent, he served
in numerous capacities, including test
pilot and flight instructor. He has logged
more than 8,000 hours flying time, 3,700
in jet aircraft.

Shepard was one of the Mercury astro-
naurts and holds the distinction of being
the first American to journey into space.
In 1963, he became chief of the Astronaut
Office with responsibility for monitoring
the coordination, scheduling, and control
of activities involving NASA astronauts,

Shepard made his second space flight as
spacecraft commander on Apollo 14, the
third lunar landing mission. He has logged
just under 217 hours in space, of which
nine were spent in lunar surface extrave-
hicular activity.

He resumed his duties as chief of the
Astronaut Office in June 1971 and served
in this capacity until he retired from
NASA and the Navy on August 1, 1974.
He currently is in private business in
Houston, Texas.
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Charles F. Bolden, Jr. (Colonel,
United States Marine Corps)

Colonel Bolden received a Bachelor of
Science degree in electrical science from
the Unired States Naval Academy in 1968,
and a Master of Science in systems man-
agement from the University of Southern
California in 1977. Upon graduating from
the Naval Academy, Bolden accepted a
commission as second lieutenant in the
Marine Corps. He underwen flight train-
ing at Pensacola, Florida; Meridian,
Mississippi; and Kingsville, Texas; before
being designated a naval aviator in May
1970. He flew more than 100 sorties into
North and South Vietnam, Laos, and
Cambodia, in the A-GA. Intruder. Upon
returning to the United States, Bolden
began a two-year tour as a Marine Corps
officer, followed by three years in various
assignments at the Marine Corps Air
Station, El Tore, California. In June 1979,
he graduated from the US Naval Test Pilot
School at Patuxent River, Maryland, and
was assigned to the Naval Air Test Center’s
Systems Engineering and Strike Aircraft
Test Direcrorates. While there, he served
as an ordnance test pilot and flew numer-
Ous test projects.

He became an astronaut in August
1981. His technical assignments include:
Astronaut Safety Officer; Technical
Assistant to the Director of Flight Crew
Operations; Special Assistant to the
Director of the Johnson Space Center;
Astronaut Office Liaison to the Safety,
Reliability and Quality Assurance
Directorates of the Marshall Space Flight
Center and the Kennedy Space Center;
Chief of the Safety Division at Johnson
Space Center; and lead astronaur for
Vehicle Test and Checkout at Kennedy
Space Center.

Colonel Bolden is a veteran of three
space flights, most recently as commander
of a crew of seven on STS-45, aboard the
Space Shuttle Atlantis. Launched March
24, 1992, STS-45 was the first Spacelab
mission dedicated to NASA’s Mission to
Planet Earth.

Colonel Bolden has logged more than
5,000 hours flying time, and over 481
hours in space.

His many honors include the NASA
Exceptional Service Medal, the NASA
Outstanding Leadership Medal and the
Defense Superior Service Medal.
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Sidney M. Gutierrez (Lieutenant
Colonel, United States Air Force)

Colonel Gutierrez became an astronaur in
1985. He first served as commander for
the Shuttle Avionics Integration
Laboratory (SAIL), flying simulated mis-
sions to verify Shuttle flight software. He
later served as an action officer for the
Associate Administrator for Space Flight ac
NASA Headquarters. His duties included
coordinating requests from the
Presidential Commission and the
Congress during the investigation of the
Challenger accident. Gutierrez subsequent-
ly participated in the recertification of the
Space Shuttle main engines, main propul-
sion system, and external tank. In 1988,
he became the Astronaut Office lead for
Shuttle software development, verificarion,
and future requirements definition, and in
1990, suppotted five launches.

Most recently Gutierrez served as pilot
on STS-40 Spacelab Life Sciences (SLS-1},
a dedicated space and life sciences mission,
which launched from the Kennedy Space
Center on June 5, 1991. SLS-1 was a
nine-day mission during which crew
members performed experiments that
explored how humans, animals, and cells
respond to microgravity and re-adapt to
Earth’s gravity on return. Other payloads
included experiments designed to investi-
gate marerials science, plant biology, and
cosmic radiation. With the completion of
this flight, Gurierrez logged over 218
hours in space.

Currently he serves as a spacecraft com-
municator for Shuttle flights, the voice

link berween the flight crew and Mission
Control Center.

Gutierrez graduated from Valley High
School, Albuquerque, New Mexico. After
graduating from the Air Force Academy,
where he received a bachelor of science
degree in aeronautical engineering,
Gutierrez completed undergraduare pilot
training at Laughlin Air Force Base, Del
Rio, Texas. He remained there as a T-38
instructor pilot from 1975 through 1977.
He went on to attend Webster College,
where he received a master of arts degree
in management. In 1978, he was assigned
to the 7th Tactical Fighter Squadron at
Hollomon Air Force Base, Alamagordo,
New Mexico, where he flew the F-15
Fagle. He attended the United States Air
Force Test Pilot School in 1981 and was
assigned to the F-16 Falcon Combined
Test Force after graduation.

Gutierrez is a member of the Society of
Experimental Test Pilots, the Air Force
Association, and the Unired States Air
Force Academy Association of Graduares,
and has been accorded the following hon-
ors and awards: Distinguished Graduate of
the United States Air Force Academy,
Defense Superior Service Medal, Air Force
Meritorious Service Medal, Air Force
Commendation Medal with one Oak Leaf
Cluster, two Air Force Ourstanding Unit
Awards, National Defense Service Medal,
and Air Training Command Master
Instructor.

He has logged approximately 4,000
hours flying time in approximately 30 dif-
ferent types of airplanes, sail planes, bal-
loons, and rockets.
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Diane Natalicio (President,
University of Texas at El Paso)

Dr. Natalicio received a Bachelor of
Science degree in Spanish from St. Louis
University in 1961. She received a masters
degree in Portuguese (1964) and a doctor-
ate degree in linguistics (1969) from the
University of Texas at Austin. After serving
as a research assistant at the Center for
Communication Research at the
University of Texas at Austin, she joined
the faculty of the University of Texas ac El
Paso in 1971. In addition to her teaching
responsibilities in the Departments of
Linguistics and Modern Languages,
Natalicio has served as Chairman of
Modern Languages, Associate Dean and
Dean of Liberal Arts, Vice President for
Academic Affairs, Interim President, and
finally, President since 1988.

Natalicio has written numerous profes-
sional books, monographs, articles, and
reviews in the field of applied linguistics.
She has participated in many professional
and civic activities, including the Society
of International Business Fellows, Texas
Business and Education Commission,
American Council on Education’s
Commission on Women in Higher
Education, the Hogg Foundation
Commission on the Menrtal Health of
Adolescents and Young Adults, and
Leadership El Paso.

Natalicio has served as a member of the
El Paso Branch of the Federal Reserve

Board, Chair-Elect of Historically Black
Colleges and Universities/Minority
Institutions’ Environmental Technology
and Waste Management Consortium, as
well as a Director of the National Physical
Science Consortium, the Chihuahuan
Desert Research Institute, KCOS public
television, El Paso United Way, El Paso
Chamber of Commerce, and a member of
the National Science Foundarions
Committee on Equal Opportunity in
Science and Engineering.

Natalicio was named Alumna of the
Year by Leadership El Paso and Woman of
the Year by the El Paso Women'’s Political
Caucus. She received the Torch of Liberty
Award from the Anti-Defamation League
of B’nai B'rith, the Conquistador Award
from the City of El Paso for Qutstanding
Service to the Citizens of El Paso, the
Humanitarian Award from the El Paso
Chapter of the National Council of
Christians and Jews, and, for outstanding
contributions to the community, an award
from the Mexican American Bar
Association. She is a member of the
Philosophical Society of Texas and the El
Paso Women’s Hall of Fame, and was
recently nominated to the Texas Women’s
Hall of Fame. Most recently she was
appointed to the Advisory Commission on
Educational Excellence for Hispanic
Americans by former President George
Bush.
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Phone; 606-233-3502
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Louisiana Space Grant
Consortium

Fred A. Akl

Professor

Dept. of Civil Engineering
Louisiana Tech University
P.0. Box 10348

Ruston, LA 71272-0046
Phone: 318-257-4410
Fax: 318-257-2562

Dennis R. Moreau

Assistant Professor

Center for Adv. Computer Stud.
University of Southwestern LA
P.0. Box 44028

Lafayette, LA 70504

Phone: 318-231-6768

Fax: 318-231-5791

John P. Wefel

Professor and Director
Louisiana Space Consortium
Dept. of Physics and Astronomy
277 Nicholson Hall

Baton Rouge, LA 70803-4001
Phone: 504-388-8697

Fax: 504-388-1222

Mr. Gary L. Willett

Manager, Advance Technology
Martin Marietca Manned Space
Systems, Advanced Technalogy
Dept. 4330 P. O. Box 29304
New Orleans, LA 70658
Phone: 504-237-4786

Fax: 504-257-4406

Maine Space Grant Consortium

Robert Dalton

Center for Technology Transfer
59 Exeter Street

Portland, ME 04101

Phone: 207-780-4616

Robert Kirchherr

Central Maine Tech. College
1250 Turner Street
Auburne, ME 04210

Phone: 207-784-2385

E;ax: 207-284-2395

Tracy C. Perez

Program Manager

Maine Science and Technology Commission
State House Station #147

Augusta, ME 04333

Phone: 207-624-6354

Fax: 207-624-6469

Maryland Space Grant
Consortium

Anne Anikis

Assistant Ditector

Maryland Space Grant Con.

203 Bloomberg Ct./Phys. & Ast.
3400 N. Charles Street
Baltimore, MD 21218

Phone: 410-516-7106

Fax: 410-516-4109

Jerome A. Atkins

Asst. Dean of Engineering
School of Engineering
Morgan State Universicy
5200 Perring Parkway
Baltimore, MD 21239
Phone: 410-319-3621
Fax: 410-319-3843

Laura Danly

Associate Direcror

Women's Science Forum
Space Telescope Science Inst.
3700 San Martin Drive
Baltimore, MD 21218
Phone: 410-338-4422

Fax: 410-338-4767

Richard C. Henry

Director

Maryland $GC

Dept. of Physics and Astronomy
The Johns Hopkins University
Balcimore, MD 21218

Phone: 410-516-7350

Fax: 410-516-4109

Philip H. Johnson

Vice President

Bendix Field Engr. Corp.
One Bendix Rd.
Columbia, MD 21045
Phone: 301-794-3001
Fax: 301-794-3014
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Massachusetts Space Grant

Consortium

Eric J. Chaisson

Professor Physics/Educarion
Tufts University

72 Professors Row
Medford, MA 02155
Phone; 617-628-5000

Fax: 617-627-3995

Daniel E. Hastings

Direcror

MA Space Grant Consortium
37451, MIT

Cambridge, MA 02139
Phone: 617-253-0906

Fax: 617-253-0823

Jack L. Kerrebrock
Professor

MIT

33411 MIT
Cambridge, MA 02139
Phone: 617-253-2486
Fax: 617-253-7347

Ms, Lisa J. Sasser

Administrative Assistant

Massachuserts Space Grant Consortium
33-212 MIT

Cambridge, MA 02139

Phone: 617-253-4929

Fax: 617-258-7566

Michigan Space Grant
Consortium

Kenya F. Ayers

Administrative Director
University of Michigan

2106 Space Research Building
Michigan Space Grant Consorr.
Ann Arbor, Ml 48109-2143
Phone: 313-764-9508

Fax: 313-747-0938

William F. Bos

President

Bos Engineering, P.C.

P.0. Box 5034

North Muskegon, MI 49445
Phone: 616-744-1379

Joe G. Eisley

Professor

Department of Aerospace Engr.
University of Michigan

Ann Arbor, M1 48109-2140
Phone: 313-764-3334

Fax: 313-763-0578

Dr. Arnold Revzin

Assistant VP for Research Ser.
Michigan State University
232 Administration Bldg.
East Lansing, MI 48824-1046
Phone; 517-336-2525

Fax: 517-336-1171

Minnesota Space Grant
Consortium

Dr. John O. Annexstad
Director Space Studies
Bemidji State University
Sarcgast Hall

Bemidji, MN 56601-2699
Phone: 218-755-4006
Fax: 218-755-4048

William L. Garrard

Professor and Head

Dept. of Aerospace Engineering
107 Akerman Hall, 110 Union St
University of Minnesota
Minneapolis, MN 55453

Phone: 612-625-8000

Fax: 612-626-1558

Steve L. Jandrich

Human Resoutce Rep.
Rosemount Aerospace Inc.
14300 Judicial Road
Burnsville, MN 85337
Phone: 612-392-4687
Fax: 612-892-4957

Dr. Vivian P. Johnson
Science Coordinator
Augsburg College

731 21st Avenue South
Minneapolis, MN 55454
Phone: 612-330-1253
Fax: 612-330-1649




Robert C. Melchior
Professor, Geology
Bemidji State Universicy
Sattgast Hall

Geology Depr.

Bemidji, MN 56601-2699
Phone: 218-755-2920
Fax: 218-755-4048

Mississippi Space Grant

Consortium

Dr. Michael R. Dingerson
Direcror, Mississippi SGC
University of Mississippi
Grad. School/OfF. of Research
University, MS 38677

Phone: 601-232-5232

Fax: 601-232-7577

Ms. Carol Dorsey
Coordinarot, Mississippi SGC
Universicy of Mississippi
Grad. Scheol/Off. of Research
Universicy, MS 38677

Phone: 601-232-5232

Fax: 601-232-7577

Dr. Dianne J. Love
Assistant Professor/Direcror
EQS/MSGC Programs
Jackson State Universicy
P.0. Box 18540

Jackson, MS 39217

Phone: 601-973-3472

Fax: 601-968-2058

Dr. Peter C. Sukanek

Chair, Chemical Engr. Dept.
University of Mississippi

134 Anderson Hall
University, MS 38677
Phone: 601-232-7023

Fax: 601-232-7023

Missouri Space Grant

Consortium

Robert A. Brackett

Missouri Space Grad Fellow
Washington University, ESPC
Campus Box 1169

One Brookings Drive

St. Louis, MO 63130-4899
Phone: 314-935-5610

Fax: 314-925-7361

Teresa Y. Gipson

Space Sciences Coordinator
St. Louis Science Center
5050 Oakland Ave

St. Louis, MO 63110
Phone: 314-533-8369

Fax: 314-289-4440

Richard W. Heuermann
Manager, Missouri SGC
Washington University
Campus Box 1169

One Brookings Drive

$t. Louis, MO 63130-4899
Phone: 314-935-4614

Fax: 314-935-7361

Montana Space Grant
Consortium

Dr, David B. Friend

Associate Professor

Dept. of Physics & Astronomy
University of Montana
Missoula, MT 59812

Phone: 406-243-5283

Fax: 406-243-2060

Dr. William A. Hiscock
Director

Monrana Space Grant Consortium

AJM Johnson Hall
Montana State University
Bozeman, MT 59717
Phone: 406-994-6170
Fax: 406-994-4452

Lautie Howell
Adminiscrative Assistant

Montana Space Grant Consortium

AJM Johnson Hall
Montana State University
Bozeman, MT 59717
Phone: 406-994-4223
Fax: 406-9944452

Dr. Larry D. Kirkpatrick
Professor of Physics
Department of Physics
Montana State University
Bozeman, MT 59717
Phone: 406-994-6182
Fax: 406-994-4452
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NASA Centers

Dr. Harry Ashkenas
Manager, University Affairs
Jet Propulsion Lab.

4800 Qak Grove Drive
Pasadena, CA 91109-8099
Phone: 818-354-8251

Fax: 818-3934977

John W. Boyd

Executive Director

Ames Acrospace Encounter
NASA Ames Research Center
M.S. 204-2

Moffite Field, CA 94035-1000
Phone: 415-604-6472

Fax: 415-604-3953

Ms. Maybeline S. Burrell
Business Management Analyst
Goddard Space Flight Center
Mail Code 160

Greenbelt Road

Greenbelt, MD 20771

Phone: 301-286-1122

Fax: 301-286-1610

Dr. Stanley H. Goldstein
Director, University Programs
Johnson Space Center

Code AHU

Houston, TX 77058

Phone: 713-4834724

Fax: 713-483-2543

Ms. Carol S. Hix

Staff Assistant

Jet Propulsion Lab.

4800 Oak Grove Dr.
Pasadena, CA 91109-8099
Phone: 818-354-3274
Fax: 818-393-4977

Dr. Armond T. Joyce
John C. Stennis Space Center
Science and Tech. Laboratory

Stennis Space Center, MS 39529-6000

Phone: 601-688-3830
Fax: 601-688-1925

George R. Lebo

Space Grant Faculty Fellow
NASA/MSFC

Marshall Space Flight Center
c/o Frank Six, DSOL

MSEC, AL 38512

Phone: 205-544-9340

Fax: 205-544-5893

Bill ]. Martin

Manager, University Lizison
NASA/KSC

Mail Code PT-PAS

Kennedy Space Center, FL 32899

Phone: 407-867-2512
Fax: 407-867-2050

Dr. Francis ]. Montegani
University Affairs Officer
NASA-LEWIS MS CP-
21000 Brookpark Road
Cleveland, OH 44135
Phone: 216-433-2956
Fax: 216-433-3687

Mr. Edwin ]. Prier

Acting Univ, Affairs Officer
NASA Langley Research Crr,
Mail Stop 105-A

Hampron, VA 23681-0001
Phone: 804-864-6100

Fax: 804-864-6521

Nancy G. Robertson
Assistant for Education
NASA/Johnson Space Center
Aten: AC2

Houston, TX 77058

Phone: 713-483-0628

Fax: 713-483-3789

Loretta M. Shaw

Program Manager

MS CP-1

21000 Brookpark Road
NASA Lewis Research Center
Cleveland, OH 44135
Phone: 216-433-2958

Fax: 216-433-3687
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Dr. Frank Six

University Affairs Officer
George C. Marshall Space
Flight Center (MSFC)

Code DS01

Marshall Space FC, AL 35812
Phone: 205-544-0997

Fax: 205-544-5893

Dr. Gerald A. Soffen

Director University Program
Goddard Space Flight Center
Mail Code 160/Greenbelt Rd.
Greenbelr, MD 20771

Phone: 301-286-9690

Fax: 301-286-1610

Clarence E. Williams
Depury Chief, HRD
NASA/Johnson Space Center
AH3

Houston, TX 77058

Phone: 713-483-3072

Fax: 713-483-3789

Mr. Robert L. Yang

Asst. University Affairs Off.
Langley Research Cur.

Mail Stop 105-A
Hampron, VA 23681-0001
Phone: 804-864-6100

Fax: 804-864-6521

NASA Headquarters

Spence M. Armstrong

Associate. Adm. for Human Resources

NASA

NASA HQ, Code F
Washingeon, DC 20546
Phone: 202-358-0520
Fax: 202-358-4320

William J. Byrd

Space Station Freedom Prog. Off.

NASA/Code D

10701 Parkridge Blvd.
Reston, VA 22091
Phone: 515-294-2249
Fax: 515-294-8216

Julius Dasch

Program Manager, Space Grant NASA
Headquarters

Mail Code FEH

Washingron, DC 20546

Phone: 202-358-1523

Fax: 202-358-3048

Mr. Bruce W. Gentry
Systems Analyst

Infor. Network Systems
501 School Se. SW
Washingron, DC 20024
Phone: 202-484-1033
Fax; 202-484-1059

Kelly A. Handiey

Systems Analyst

Ins. Inc.

501 School St., SW .#510 Washington, DC 20024
Phone: 202-484-8129

Fax: 202-484-1059

Dr. Leonard A. Harris

Chief Engineer

NASA HQ

600 Independence Avenue, SW Washington, DC
20546

Phone: 202-453-2697

Fax: 202-755-3283

Ms. Lynne Keffer
Program Manager
NASA/Education Division
NASA HQQ/Code FEH
Washington, DC 20546
Phone: 202-358-1525

Fax: 202-358-3048

Sheila D. King

Quireach Progtam Coordinator
Systemns Engineering & Management
Associates (SEMA)

2000 Norch Beauregard St., Suite 600
Alexandria, VA 22311

Phone: 703-845-1200

Fax: 703-845-9053



Frank C. Owens

Director, Education Division
NASA Headquarters

300 7th Street SW
Washingron, DC 20546
Phone: 202-358-1110

Fax: 202-358-3048

Malcom V. Phelps

Chief Educ. Tech. & Eval. Branch

NASA Education Division
300 E. Street SW

Code FET

Washington, DC 20546
Phone: 202-358-1540
Fax: 202-358-3048

Angela M. Phillips

Exec. Sec. FCCSET/CEHR
NASA Headquarters

400 Maryland Avenue SW
Code AC

Washingron, DC 20546-0001
Phone: 202-453-4451

Fax: 202-426-9401

Ms. Katherine M. Pruzan
Assistant Program Manager

NASA Headquarters INS, Inc.

501 School Street Suite 510
Washington, DC 20546
Phone: 202-484-0626

Fax: 202-484-1059

Ms. Elaine T. Schwartz
Chief, Higher Education
Code FEH- NASA HQ
Washington, DC 20546
Phone: 202-358-1531
Fax: 202-358-3048

Ms. Margaret C. Smith

Asst, Program Manager
NASA HQ Higher Education
Education Branch

Code FEH

Washington, DC 20546
Phone: 202-358-1527

Fax: 202-358-3048

NASA Space Grant Review Panel

Ms. Sarita E. Brown
Assistant Dean and Director
Office of Graduate Studies
University of Texas at Austin
Austin, TX 78757

Phone: 512-471-7811

Fax: 512-471-7620

Dr. E. Fenton Carey, Jr.
Director, Office of Space

Office of Space, Room 7B-180
US Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Phone: 202-586-7008

Fax: 202-586-0181

Dr. James F. Hays

Director, Earth Sciences Div.
Earth Science Division
Nationaf Science Foundation
1800 G Street NW, Room 602
Washington, DC 20550
Phone: 202-357-7958

Fax: 202-357-0364

Nebraska Space Grant
Consortium

Dr. John T. Farr

Associate Vice Chancellor
University of NE at Omaha
Office of Academic Affairs
Univ. of NE at Omaha
Omaha, NE 68182-0001
Phone: 402-554-2262

Fax: 402-554-4896

Dr. Lynne A. Farr

Professor

University of NE Medical Ctr.
600 South 42nd St.

Omaha, NE 68198-5330
Phone: 402-559-6634

Fax: 402-559-7570

Dr. C. Elaine McCoy
Director, NSGC

Nebraska Space Grant Consort.
Aviation Institute, UNO
Omaha, NE 68182

Phone: 402-554-3772

Fax: 402-554-3781
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Dr. Stephan E. Reichenbach
Asst. Professor

Dept. of CS and Engineering
University of Nebraska,
Lincoln

Lincoln, NE 68588-0115
Phone: 402-472-5007

Fax: 402-472-7767

Nevada Space Grant Consortium

Robert D. Collier

Physics Professor

Western Nevada Comm. College
2201 W. Nye Lane

Carson City, NV 89703

Phone: 702-887-3101

John A. Gardner

SG Coordinator

Desert Research Institute
755 E. Flamingo Road
P.0. Box 19040

Las Vegas, NV 89121
Phone: 702-895-0408
Fax: 702-895-0496

Sandy S. Miller

First Lady, State of NV
State of Nevada

606 Mountain

Carson, NV 89703
Phone: 702-882-25 11
Fax: 702-687-4486

Robert A. Wharton
Research Professor
Desert Research Institute
P. 0. Box 60220

Reng, NV 89511

Phone: 702-675-7492
Fax: 702-673-7421

New Hampshire Space Grant
Consortium

Dr. David . Bartletr
Director

NH Space Grant Consortium
University of New Hampshire
Morse Hall/U of NH
Durham, NH 03824-3525
Phone: 603-862-1766

Fax: 603-862-1915

Dr. Richard W. Birnie
Prof./Dean of Grad. Studies
Dartmouth College

6062 Wentworth Hall

Hanover, NH 03755-3526
Phone: 603-646-2106
Fax: 603-646-3488

Robert G. Chereck

Sates Unit Manager

Digiral Equipment Corporation
Digital Drive MK01-1/K15
Merrimack, NH 03054

Phone: 603-884-4212

Fax: 603-884-1036

Charles Ciali

Consultant

Digital Equipment Corp.
Digital Drive MKO1-1/K15
Merrimack, NH 03054
Phone: 603-884-4072

Fax: 603-884-1036

Ms. Clara A. Kustra
Educational Qurreach Coord.
University of New Hampshire
Morse Hall, U of NH
Durham, NH 03824-3525
Phone: 603-862-1766

Fax: 603-862-1915

New Jersey Space Grant

Consortium

A, Jay Bose

Professor

Stevens Institute of Tech.
Casile Point

Hoboken, NJ 07030

Dr. Stella Manne
Associate Director

Assoc. Inst./Mat. Sciences
Stevens Institure of Tech.
602 River Street
Hoboken, NJ 07030
Phone: 201-216-5364
Fax: 201-216-8929
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Dr. David Smith

Director

Assoc. Inst./Math Sciences
Stevens Institute of Tech.
Castle DX. on Hudson
Hoboken, NJ 07030
Phone: 201-216-5364
Fax: 201-216-8929

Peter Stein

Prof. of Surgery

University of Medicine and Dentistry of New Jersey
401 Hadden Avenue

Camden, NJ 08103

Phone: 609-757-7872

Fax: 609-757-7838

New Mexico Space Grant
Consortium

Mirs. Aurelia Guthrie
Administrative Assistant
NMSGC

Box 30001

Dept. 5G

Ids Cruces, NM 88003-0001
Phone: 505-646-6414

Dr. Stephen Horan

Direcror

New Mexico SGC

Box 30001, Dept. SG

Las Cruces, NM 88003-0001
Phone: 505-646-6414

Ms. Pat Hynes

Associare Director

New Mexico SGC

Box 30001

Dept. SG

Las Cruces, NM 88003-0001
Phone: 505-646-6414

Dr. Vicente ]. Liamas

Principle Investigator CRCM

NM Comprehensive Regional Center for Minorities
Las Vegas, NM 87701

Phone: 505-454-3544

Fax: 505-454-3102

New York Space Grant
Consortium

Daniel T. Valentine
Director

Mechanical & Aero. Engr.
Clarkson Universicy
Potsdam, NY 13699-5725
Phone; 315-268-2204
Fax: 315-268-6438

Joseph Veverka

Acting Director

New York SGC

Cornel! University

312 Space Sciences Building
Ithaca, NY 14853

Phone: 607-255-3507

Fax: 607-255-9002

North Carolina Space Grant
Consortium

Ms. Rosaline Derka

Program Assistant

NCSU Space Grant Consorrium
Norch Carolina State Univ,

Box 7921

Raleigh, NC 27695-7921
Phone: 919-515-4240

Fax: 919-515-5934

Sunnie Howard

Program Assistant

North Carolina A&T State Univ.
NASA Programs Office

306 Cherry Hall

Greensboro, NC 27411

Phone: 919-334-7035

Fax: 919-334-7122

Dr. Lonnie Sharpe Jr.

Space Grant Principal Invest.
NCSU - A&T State University
Schoal of Engineering

659 Ron McNair Hall
Greensboro, NC 27411-7122
Phone: 919-334-7589

Fax: 919-334-7540
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Dr. Gerald D. Walberg
Director

NCSU Space Grant Consortium
North Carolina State Univ.

Box 7291

Raleigh, NC 27695-7515
Phone: 919-515-5939

Fax: 919-515-5934

North Dakota Space Grant
Consortium

Suezette R. Bieri

Education Program Coordinator
North Dakota Space Grant Prog,
Box 7306, University Station
Grand Forks, ND 58202

Phone: 701-777-4856

Fax: 701-777-3016

David Gipp

President

United Tribes Technical Coll.
3315 University Drive
Bismarck, ND 58504

Phone: 701-255-3285

Myron Just

Farmer

Harvest States Cooperative
Rural Route 3, Box 54
Berlin, ND 58415

Phone: 701-883-5096

James A. Vedda

Assistant Professor

Space Studies Department
Box 7306, University Station
University of North Dakota
Grand Forks, ND 58202
Phone: 701-777-4012

Fax: 701-777-3016

Ohio Space Grant Consortium

Dr, Paul C. Claspy
Director

Ohio Aerospace Institute
22800 Cedar Point Road
Brook Park, OH 44142
Phone: 216-962-3020
Fax: 216-962-3120

Ms. Kathleen F. Cooney
Program Manager

Ohio Aerospace

22800 Cedar Point Road
Brook Park, OH 44142
Phone: 216-962-3021
Fax: 216-962-3120

Dr. Larry P. Cooper
Director, Space Engineering
University of Cincinnati
ML 343

Cincinnati, OH 45221
Phone: 513-556-6272

Fax: 513-556-4589

Mr. Charles R. Custer
Manager, Cleveland Office
Rockerdyne

22021 Brookpark Road
Fairview Park, OH 44126
Phone: 216-732-2550

Fax: 216-734-9129

Oklahoma Space Grant
Consortium

Brian T. Barnes

Manager

Space and Missile Systems Group
Frontier Engineering Inc.

P.O. Box 1023

Stillwarer, OK 74076

Phone: 405-624-1769

Fax: 405-624-0125

Ms. Karen S, Bivins

Program Assistant

NASA Space Grant Consortium
¢/o OK Climatological Survey
100 E. Boyd Suite 1210
Norman, OK 73019-0628
Phone: 405-325-1240

Fax: 405-325-2550

Dr. Ray Baoker
President

Aeromet, Inc.

P.0. Box 701767
Tulsa, OK 74170
Phone: 918-299-2621
Fax: 918-299-8211
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Dr. Victoria Duca

State Director, OKSGC

Oklahoma NASA Space Grant

¢/o Qklahoma Climatological Sur. 100 E. Boyd
Suite 1210

Norman, OK 73019-0628

Phone: 405-325-1240

Fax: 405-325-2550

Dr. Allen E. Kelly
Associate Dean for Research
Oklahema Srate University
110 Engineering Norch
Stillwater, OK 74078-0533
Phone;: 405-744-5957

Fax: 405-744-7545

Bobby D. Taylor
Instrucror

Cameron University
2800 West Gore
Lawton, OK 73501
Phone: 405-581-2348

Ms. Thelma Wallace
Project Director
Depr. of Trans./STEP
Langston University
P.0. Box 716
Langston, OK 73050
Phone: 405-466-3422
Fax: 405-466-2976

Oregon Space Grant Consortium

Douglas R. Caldwell

Dean

Oregon State Universicy
Oceanogtaphy Adm. Bldg. 104
Oregon State University
Corvallis, OR 97331-5503
Phone: 503-737-5192

Fax: 503-737-2064

William Lamb

Program Head

Oregon Graduare Institute
Saturday Academy

19600 NW Von Newman Drive
Beaverton, OR 90061

Phone: 503-629-1497

Fax: 503-690-3935

Pennsylvania Space Grant
Consortium

Dr. Robere DeCarli

Development Manager

GE Aerospace Military & Dara Systems Oper.
P.0. Box 8048

Philadelphia, PA 19101

Phone: 215-331-1122

Richard F. Devon

245 Hamemond Building
Pennsylvania State University
Universicy Park, PA 16802
Phone: 814-865-2952

Fax: 814-863-7229

Ms. Rosalind Eannarino
Director

NASA Teacher Resource Center
University of Pitsburgh

823 William Pict Union
Pitesburgh, PA 15260

Phone: 412-648-7007

Fax: 412-648-7003

Ms. Nancy Mclneyre

Director, Crr. for Earch OS
Educ. Center for Obser. System
West Chester University
Reciration Hall Room 304
West Chester, PA 19383
Phone: 215-436-2393

Fax: 215-436-3110

Karen B. Wynn

Associate Director

Pennsylvania Space Grant Consortium
101 S. Frear

State College, PA 16802

Phone: 814-863-8286

Fax: 814-863-7024

Puerto Rico Space Grant
Consortium

Aureo F. Andino
Professor

University of Puerto Rico
Box 7602 {130 Obrero)
Santurce, PR 00916-7602
Phone: 809-765-3300
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Dr. Juan G. Gonzalez
Associate Director

University of Puerto Rico
Resource Center for Sci. & Eng
Box 5000

Mayaquez, PR 00681

Phone: 809-831-1022

Fax: 809-832-4680

Rhode Island Space Grant
Consortium

Jayne C. Aubele

Program Manager

NASA-R.L. Space Grant Program
Depr. of Geological Sciences

Box 1846/Brown University
Providence, RI 02912

Phone: 401-863-2889

Fax: 401-863-3978

Peter H. Schulez

Direcror

NASA-R.1. Space Grant Program
Dept. of Geological Sciences

Box 1846/Brown University
Providence, R1 02912

Phone: 401-863-2417

Fax: 401-863-2397

David Targan

Assistant Direcior

NASA-R.I. Space Grant Program
Dept. of Geological Sciences

Box 1939/Brown University
Providence, R1 02912

Phone: 401-863-2314

Fax: 401-863-1961

Rocky Mountain Space Grant
Consortium

Ms. Denise Austin

Executive Secretary

Rocky Mountain NASA SGC
Urah State University

324-A SER

Loan, UT 84332-4436
Phone: 801-750-1592

Fax: 801-750-3382

Dr. E. Jeffery Livingston
VP of Academic Affairs

Weber State University
3750 Harrison Blvd.
Ogden, UT 84408-1004
Phone: 801-626-6006
Fax: 801-626-7922

R. Gilbert Moore
Director of Qurreach
Utah State University
UMC 4415

Logan, UT 84322
Phone: 801-750-3561
Fax: 801-750-2492

Dr. Frank J. Redd

Director

Rocky Mountain NASA 8GC
Utah State Universicy

UMC 4130

Logan, UT 84322-4130
Phone: 801-750-2868

Fax: 801-750-2471

Robert Tolle

Thiokol Space Operations
Rocky Mountain NASA SGC
P.O. Box 707, M/S X-60
Brigham City, UT 84302-0707
Phone: 801-863-3997

Fax: 801-863-2234

South Carolina Space Grant
Consortium

Dr. Mitchell W. Colgan
Director

Department of Geology
College of Charleston
Charleston, SC 29424
Phone: 803-792-5463
Fax: 803-792-5446

Ellen P. Hawes

College of Charleston
Department of Geology
Charleston, SC 29424
Phone: 803-792-5463
Fax: 803-792-5946
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Dr. Linda L. Payne

Professor of Physics

SC State University

P.0. Box 7507

Orangeburg, SC 29117-7507
Phone: 803-536-7113

Fax: 803-533-3624

Dr. Joann F. Sullivan

Research Associate Professor

University of South Carolina

Department of Chemistry Columbia, SC 29208
Phone: 803-777-2505

Fax: 803-777-2451

South Dakota Space Grant
Consortium

Linda B. Allen

Qurreach Coordinaror

SD Space Grant Consortium
SD School of Mines & Tech.
501 E. St. Joseph Street
Rapid City, SD 57701-3995
Phone: 605-394-1967

Fax: 605-394-6061

Carol L. Hirsch

Senior Secretary

Inst. of Atmospheric Sciences
SD School of Mines 8 Tech.
501 E. St. Joseph Street
Rapid Ciry, SD 50771-3995
Phone: 605-394-1983

Fax: 605-394-6061

Dr. Paul L. Smitch

SD SGC Director

$D School of Mines & Tech.
501 E. St. Joseph Streer.
Rapid City, SD 57701-3995
Phone; 605-394-2291

Fax: 605-394-6061

LaDell R. Swiden

Associate Director, SDSGC
South Dakota State University
Box 2220, Harding Hall
SDsU

Brookings, SD 57007-2220
Phone: 605-688-4184

Fax: 605-688-5880

Frederick A. Walz
Principal Scientist

EROS Data Center, S&AB
Sioux Falls, SD 57198
Phone: 605-594-6006

Fax: 605-594-G589

Tennessee Space Grant
Consortium

Carol 5. Korynta

Program Manager K-12
ORISE

P.0. Box 117

Oak Ridge, TN 37831-0117
Phone: 615-576-6370

Fax: 615-576-0202

Ms. Gayle E. Ray

Program Coordinator
Tennessee Space Grant Consorr.
Vanderbilt University

Box 1592, Station B

Nashville, TN 37235

Phone: 615-343-1148

Fax: 615-343-6687

Dr. Alvin M. Strauss

Director

Tennessee Space Grant Consort.
Vanderbilt University

P.0. Box 1612, Station B
Nashville, TN 37235

Phone: 615-322-2950

Fax: 615-343-6687

Dr. Sheadrick A. Tillman IV
Asst. VI for Research

Univ. of Tennessee-Knoxville
404 Andy Holt Tower
Knoxville, TN 37996

Phone: 615-974-3466

Fax: 615-974-2805

Texas Space Grant Consortium

Dr. Perrie M. Adams
Associate. Dean for Research
University of Texas
Southwestern Medical Center
5323 Harry Hines Blvd.
Dallas, TX 75235-9016
Phone: 214-688-2258

Fax: 214-688-8805
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Vajjula Murali Ahobila
Visiting Professor
Lamar University
Department of Geology
Lamar University
Beaumont, TX 77710
Phone: 409-880-8237
Fax: 409-880-8007

Dr. Merle Alexander
Professor of Physics
Baylor University

P. 0. Box 97266
Waco, TX 76798-7266
Phone: 817-755-3405
Fax: 817-755-3409

Dr. Joseph P. Allen
President and CEC
Space Industries, Inc.
101 Courageous Drive
League City, TX 77573
Phone: 713-538-6000
Fax: 713-334-4441

Lex N. Allen

Manager

Tracor Aerospace

6500 Tracor Aerospace
Austin, TX 78725
Phone: 512-929-4324
Fax: 512-929-4086

William A. Alcer I
Research Coordinator

College of Science & Engr.
6900 North Loop 1604 W
San Antonio, TX 78258-0601

Phone: 210-691-5478
Fax: 210-691-4510

Jim L. Jordan
Professor

Lamar University
Dept. of Geology
P.O. Box 10031

Beaumont, TX 77710-0031

Phone: 409-880-8240
Fax: 409-880-8007

Dean P. Kastel

Sr. Research Fellow
University of Texas at Austin
2901 IH 35 North Ste. 200
Austin, TX

Phone: 512-471-3583

Fax: 512-471-3585

Mr. Oran W. Nicks

Chairman of the Board, TSGC
Texas A&M Space Grant Office
College Station, TX 77843-1125
Phone: 409-845-3210

Fax: 409-845-6358

M:s. Shirley O. Pollard
Administrative Assistant
TSGC

2901 N. IH 35, Ste. 200
Austin, TX 78722
Phone: 512-471-3583
Fax: 512-471-3585

Robert W. Puff

Director, Houston Operations
Grumman Corporation
12000 Aerospace Avenue
Houston, TX 77034

Phone: 713-929-7001

Fax: 713-929-7498

Ikhlas Sabouni
Dr./Assistant Professor
P.V. A&M Universiry
College of Eng. 8 Arch.
P.0. Box 397

Prairie View, TX 77446
Phone: 409-857-2014
Fax: 409-857-2222

Ms. Peggy A. Samson

Program Coordinator

Texas A&M Space Grant Office
Texas A&M University

College Station, TX 77943-1125
Phone: 409-845-3210

Fax: 409-845-6358
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Grant Schaffner
Aerospace Engineer
Weaver Aerospace

c/o Space Industries Inc.
101 Courageous Drive
League Ciry, TX 77573
Phone: 713-538-6041
Fax: 713-334-4010

Dr. Sallie V. Sheppard

Associate Director, Texas SGC
Texas A&M Universicy

College Station, TX 77843-1125
Phone: 409-845-3210

Fax: 409-845-6358

Dr. James L. Smith
Professor & Chair

Dept. of Industrial Eng.
Texas Tech University
Lubbock, TX 79409-3061
Phone; 806-742-3543
Fax: 806-742-3411

Byron D. Tapley

Director, TSGC

Texas Space Grant Consortium
Aerospace Eng./UT-Austin
2901 N. TH 33, Ste, 200
Austin, TX 78722-2348
Phone: 512-471-3583

Fax: 512-472-3585

Mark Weems

Student Technician

Texas A&M Space Grant Office
Texas A&M University

College Station, TX 77843-1125
Phone: 409-845-3210

Fax: 409-845-1125

Dr. Bobby L. Wilson

Provost 8 VP for Acad. Affairs
Texas Southern University
3100 Cleburne Avenue
Houston, TX 77004

Phone: 713-527-7134

Fax: 713-639-1992

Jim D. Wilson

Program Manager

Texas Space Grant Consortium
2901 N. [H 35, Ste. 200
Austin, TX 78722

Phone: 512-471-3583

Fax: 512-471-3585

Washington Space Grant

Consortium

Timothy Collins
Manager/College Relations
The Boeing Company

P.0. Box 3707

Mail Stop 31-13

Seartle, WA 98124

Phone: 206-393-8972

Fax: 206-393-6370

Dr. Janice M. DeCosmo
Science Educarion Coordinator
Space Grant Program

AK-50

Universicy of Washingron
Seattle, WA 98195

Phone: 206-685-8542

Fax: 206-685-3815

George K. Parks

Director

352 Johnson AK-50
University of Washingron
Seartle, WA 98195
Phone: 206-543-0953
Fax: 206-685-3815

Vermont Space Grant
Consortium

Dr. Tony S. Keller

Co-Director

Vermont Space Grant Consortium
University of Vermont

119C Votey ME Dept.
Burlington, VT 05405-0156
Phone: 802-656-1936

Fax: 802-656-1929

Dr. William Lakin
Co-Director, Vermont SGC
Dept. of Mathematics
University of Vermont

16 Colchester Ave.
Burlington, VT 05405
Phone: 802-656-2940

Fax: 802-656-1929
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Charles H. Stapper

Sr. Engineer

IBM Technical Products
Dept. AZ0, Bldg. 861-1
1000 River St.

Essex Jer, VT 05452
Phone: 802-769-6655
Fax: 807-769-7437

Laurel C. Zeno

University of Vermont

119 Vorey Bldg.
Burlington, VT 05405-156
Phone: 802-656-1429

Fax: 802-656-1929

Virginia Space Grant Consortium

Dr. Robert L. Ash

Chairman, VSGC Advisory Council.

Dept. of Mechanical Engr.
Old Dominion University
Noerfolk, VA 23529
Phone: 804-683-4014
Fax: 804-683-5344

Dr. William Dugger
Professor, Technology Educ.
VA-TECH

144 Smyth Hall

Blacksburg, VA 24061-0432
Phone: 703-231-6480

Fax: 703-231-4188

Patrick 5. Golden
Program Manager

Virginia Space Grant Consort.

2713-D Magruder Blvd.
Hampton, VA 23666
Phone: 804-865-0726
Fax: 804-8G65-7965

Mr. Michael W. Miller
General Manager

Center For Innovative Tech.
CIT Bldg. Suite 600

2214 Rock Hill Road
Herndon, VA 22070
Phone: 703-689-3043

Fax: 703-689-3041

Dianne Robinson

Direcror

Interdisciplinary Science Crr.

Hampron University
P.0. Box 6142
Hampron, VA 23668
Phone: 804-727-5869
Fax: 804-727-5832

Mary L. Sandy
Directot

Virginia Space Grant Consort.

2713-D Magruder Blvd.
Hampton, VA 23666
Phone: 804-865-0726
Fax: 804-865-7965

Seba B. Sheavly
Development Specialist
VA Space Grant
2713-D Magruder Bivd.
Hampton, VA 23666
Phone: 804-865-0726
Fax: 804-865-7965

West Virginia Space Grant

Consortium
Dr. Michael Fulda

Professor-Political Science

Fairmont State College
1201 Locust Ave,
Fairmont, WV 26554
Phone: 304-367-4674
Fax: 304-366-4870

Dr. Majid Jaraiedi
Direcror

WV Space Grant Consortium

College of Engineering
P.O. Box 6101 / ISI ESB

Morgantown, WV 26506-6101

Phone: 304-293-4099
Fax: 304-293-5024

Dr. John T. Jurewicz
Associate Dean

College of Engineering
West Virginia University
P.O. Box 6101 1 ISTESB
Morgantown, WV 26506
Phone: 304-293-4821
Fax: 304-293-5024
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Mirs. Anne T. Kelly
Administrative Assiscant

WV Space Grant Consortium
College of Engineering

P.O. Box 6101 / ERB
Morgantown, WV 26506-6101
Phone: 304-293-4099

Fax: 304-293-5024

Wisconsin Space Grant
Consortium

Thomas Achtar

Research Program Manager
CIMSS/SSEC/WSGC/UW-Madison
1225 W. Dayton Street

Madison, WI 53706

Phone: 608-263-7435

Fax: 608-262-5974

Sharon Brandt

Program Secretary
Wisconsin SGC

158 Engelmann Hall
2033 E. Hartford Avenue
Milwaukee, WT 53201
Phone: 414-229-3878
Fax: 414-229-6976

Thomas M. Crabb

Director for Qutreach

402 Gammon Place, Suite 9
Madison, W1 53719

Phone: 608-833-5474

Fax: 608-833-5050

Gary T. Moore

Director

Wisconsin SGC

University of Wisconsin
2033 E. Hartford Avenue
Milwaukee, W1 53201-0413
Phone: 414-229-3878

Fax: 414-229-6976

William L. Smith

Associate Direcrot
CIMSS/SSEC/WSGC/UW-Madison
1225 W. Dayton Street Room 251
Madison, W1 53706-1380

Phone: 608-263-3435

Fax: 608-262-5974

Wyoming Space Grant
Consortium

William A. Hoff

Seaff Engineer

Martin Marierra

P.0. Box 179 MS 4372
Denver, CO 80201
Phone: 303-971-2431
Fax: 303-971-9207

Paul E. Johnsen

Director

WY Planetary & Space Sci. Cur.
University of Wyoming
Lararnie, WY 82070

Phone: 307-766-6267

Fax: 307-766-2652

Michael Magee

Professor of Computer Science
Computer Science Department
Universicy of Wyoming
Laramie, WY 82071-3682
Phone: 307-766-5289

Fax: 307-766-4036

Ronald W. Mam
Professor/Geology
Universicy of Wyoming
P.0. Box 3

Laramie, WY 82071
Phone: 307-766-2330
Fax: 307-766-6679

Parricia A. McClurg
Associate Professor
University of Wyoming
P. 0. Box 3992
Laramie, WY 82071
Phone: 307-766-6381
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National Directory of Space Grant
Contacts (compiled using the
Consortium Management Information
System, August 1993)

Alabama Space Grant
Consortium

University of Alabama in Huntsville (Lead)

Dr. John Gregory, Director

Space Grant Office

Materials Science Building

Hunesville, AL 35899

Phone: (205) 895-6028 or (205) 895-6800
Fax: (205) 895-6061

Dr. Gerald R. Karr, Campus Director
Chair, Mechanical Engineering, EB
Huntsville, AL 35899

Phone: (205) 895-6184

Fax: (205) 895-6949

Dr. Williarn Lucas, Consultant, Space Initiative
MH 336

Huntsville, AL 35899

Phone: (205) 895-6451

Fax: (205) 895-6061

Dr. Sam McManus, Acting Provost and
Vice President for Academic Affairs

MDH 123

Hunesville, AL 35899

Phone: (205) 895-6337

Fax: (205) 895-6538

M:s. Jackie Reasoner, Program Coordinaror
Materials Science, Building 205
Huntsville, AL 35899

Phone: (205) 895-6800

Fax: (205) 895-6819

Email: cspara::jreasoner

Dr. John K. Yost, Consultant for Space Grant
MDH 123

Huntsville, AL 35899

Phone: (203) 895-6337

Fax: (205) 895-6538

Alabama ASM University

Dr. Daryush Ila, Campus Director
Physics Department

PO Box 741

Normal, AL 35762

Phone: (205) 851-5866 Extension: 5313
Fax: (205) 851-5868

Dr. Jeannette Jones, Associate Director
Research, Vice President

PO Box 411

Normal, AL 35762

Phone: (205} 851-5676

Fax: (205) 851-5030

Auburn University

Dr. Joe D. Perez, Campus Director
Physics Department

Auburn, AL 36849

Phone: (205) 844-4264

Fax: (205) 844-4613

Dr. Gerald Johnson, Acting VP for Research
202 Samford Hall

Auburn, AL 36849

Phone: (205) 844-4784

Fax: (205) 844-5971

The Boeing Company

Mr. J. P. Noblitr, Vice President-General
Manager of Boeing Defense and Space Group

Missiles and Space Division

PO Box 240002

Mail Stop JW-86

Hunrsville, AL 35824-6402

Phone: (205) 461-3409

Fax: (205) 461-2716

M. Ken Tucker

Boeing Defense and Space Group
PO Box 240002

Mail Stop JW-54

Huntsville, AL 35824-6402
Phone: (205) 461-3595

Fax: (205) 461-2252
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Mr. John B. Winch, Vice President-General
Manager Space Station Program

Boeing Defense and Space Group

PO Box 240002

Mail Stop JR-63

Huntsville, AL 35824-6402

Phone: (205) 461-2433

Fax: (205) 461-3070

Teledyne Brown Engineering

Dr. Owen K. Garriott, Vice President, Space
Programs

300 Sparkman Drive

Huntsville, AL 35807

Phone: (205) 726-5050

Fax: (205) 726-5090

James F. McGovern, President
300 Sparkman Drive
Huntsville, AL 35807

Phone: (205) 726-1000

McDonnell Douglas Corporation

Dr. Bill Olson, Vice President and General
Manager

689 Discovery Drive

Huntsville, AL 33806

Phone: (205) 922-7341

Mr. Volker Roth

Director, Advanced Program Dvlp & Prod.
Support

689 Discavery Drive

Huntsville, AL 35806

Phone: (205) 922-7345

Fax: (205) 721-3729

Martin Marietta Corporation

Mr. James Foster

1525 Perimeter Pkwy.
Suite 190

Huntsville, AL 35806
Phone: (205) 830-9200
Fax: (205) 830-8338

Mr. James Foster, Jr., Vice President Southern
Region

1500 Perimeter Pkwy.

Suite 117

Hunesville, AL 35806

Phone: {205) 830-9200

SCI Systems, Inc.

Mr. P. Michael Dunn, Manager, Systems Support
PO Box 1000

Hunsville, AL 35807

Phone: (205) 882-4350

Fax: (205) 882-4652

A. Eugene Sapp, President
PO Box 1000

Hunrsville, AL 35807
Phone: (205) 882-4627

Sverdrup Technology, Inc.

Dr. Ron Belz, Technical Manager
Science and Marerials and Process
620 Discovery Drive

Hunstsville, AL 35806

Phone: (205) 971-9555

Fax: (205) 722-7475

John P. Hartin, Vice President and General
Manager

620 Discovery Drive

Huntsville, AL 35806

Phone: (205) 721-0100

University of Alabama

Dr. L. Michael Freeman, Campus Direcror
Department of Aerospace Engineering

Box 870280

Tuscaloosa, AL 35487-0280

Phone: (205) 348-7304

Fax: (205) 348-2094

Dr. Robert L. Wells, Assistant Vice President
for Research

Office of Sponsored Programs

Box 870104

Tuscaloosa, AL 35487-0104

Phone: {205) 348-8878

Fax: (205) 348-8882

University of Alabama ar Birmingham

Dr. Rose Andrews, Campus Direcror
Materials and Science Engineering
UAB Srarion

Birmingham, AL 35294

Phone: (205) 934-8450

Fax: {205} 934-8485
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Dr. William Sibley, Vice President for Academic
Affairs

217 Education Building

UAB Station

Birmingham, AL 35294

Phone: (205) 934-6075

Fax: (205) 934-1650

US. Space and Rocket Center

Dr. Tommie Blackwell, Direcror of Educarion,
Space Camp

One Tranquillicy Base

Huntsville, AL 35807

Phone: (205) 721-7104

Fax: (205) 837-6137

M:t. Edward O. Buckbee, Director
One Tranquillity Base

Hunsville, AL 35807

Phone: (205) 721-7100

Fax: (205) 837-6137

Wyle Laboratories

Mr. Jack Robertson, Vice President
Engineering

PO Box 077777

Hunesville, AL 35807-7777

Phone: (205) 837-4411 Extension: 241
Fax: {205) 837-4411 Extension: 573

Paul Tobin, Execurive Vice President
PO Box 077777

Huntsville, AL 35807-7777

Phone: (205) 837-4411 Extension: 768

Alaska Space Grant Consortium

University of Alaska-Fairbanks (Lead)

Dr. Joseph G. Hawkins, Director

School of Enginecring, Electrical Engineering
248 Duckering Building

Fairbanks, AK 99775-0660

Phone: (907) 474-G833

Fax: (907) 474-6087

Email: fligh@acad3.alaska.edu

Ms. Kim K. Fisher, Administrative Assistant
School of Engineering

248 Duckering Building

Fairbanks, AK 99775 0660

Phone: (907) 474-6G833

Fax: (907) 474-6087

Email: fnkkf@acad3.alaska.edu

Lockheed Space Sciences Laboratory

Dr. Richard Vondrak, Industry Affiliate Represent
Lockheed Missiles and Space Company

Building 255, Department 91-20

3251 Hanover Street

Palo Alto, CA 94304-1191

Phone: {415) 424-3250

Fax: (415) 424-3333

International MicroSpace

Bradley ]. Schwarrz, Tide: Industry Affiliate
Representative

CIT Tower, Suite 200

2214 Rock Hill Road

Herndon, VA 22070

Phone: (703} 733-2819

Fax: (703) 733-2827

Space Studies Institute

Gregg E. Maryniak, Institution Representative
P.O. Box 82

Princeton, NJ 08542

Phone: (609) 921-0377

Fax: (609) 921-0389

Email: maryniak@ocean.rutgers.edu

Arizona Space Grant Consortium

University of Arizona (Lead)

Eugene H. Levy, Director

Ares and Sciences

Lunar & Planetary Lab.
Building 92, Room 323
Tucson, AZ 85721

Phone: (602) 621-6962

Fax: (602) 621-4933

Email: ehlevy&ccit.arizona.edu

Susan A. Brew, Arizona Program Coordinator
Arts and Sciences

Lunar & Planetary Lab.

Bldg. 92, Room 329b

Tucson, AZ 85721

Phone: {602) 621-8556

Fax: (602) 621-4933

Email: spacey&ccit.arizona.edu
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Christopher D. Impey, Associate Director, UA
Arts and Sciences

Steward Observatory

Tucson, AZ 85721

Phone: {602) 621-6522

Fax: (602} 621-1532

Email: cimpey8cas.arizona.edu

Arizona State University

Dr. Peter A. Wehinger, Assaciate Director, Pl
Liberal Arts and Science

Department of Physics and Astronomy
Tempe, AZ §5287-1504

Phone: (602) 965-4063

Fax: (602} 965-7954

Email: perer@quasar.la.asu.edu

Dr. Susan Wyckoff, Co-PI

Liberal Arts and Sciences

Department of Physics and Astronomy
Tempe, AZ 85287-1504

Phone: (602) 965-6794

Fax: (602} 965-8093

Email: wyckoff@phyast.la.asu.edu

Embry Riddle Aeronautical University

Dr. Richard F. Felton, Associate Director
3200 Willow Creek Rd.

Prescotr, AZ 86301-3720

Phone: (602) 776-3728

Fax: (602) 445-3184

Northern Arizona University

Mt. Thomas D. Harrison, Associate Director
Sponsored Projects

Babbit Admin. Center, Pox 04130

Flagstaff, AZ 86011

Phone: {602} 523-6727

Fax: (602) 523-4230

Email: tdh@nauvax.ucc.nau.edu

Henry O. Hooper, Associate Vice-President
Academic Affairs

Flagsraff, AZ 86022

Phone: (602) 523-4340

Fax: (602) 523-4230

Dr. Barry Lurz, Associate Direcror
Physics/Astronomy

P.O. Box 6010

Flagstaff, AZ 86011-6010

Phone: (602) 523-2661

Fax: (602) 523-1371

Email: blurz@mozare.phy.nau.cdu.

Pima Community College

Colin Cambell, Assoc. Dean, Director
2202 W. Anklam

Tucson, AZ 85709

Phone: (602) 884-6438

Arkansas Space Grant
Consortium

University of Arkansas ar Little Rock (Lead)

Dr. Gaylord M. Northrop, Director
College of Science and Engineering
Graduate Institute of Technology
ETAS 125, 2801 South University
Lictle Rock, AR 72204

Phone: (501} 369-8212

Fax: (501) 569-8020

Email: northrop%elvax@ualr.edu

Arkansas State University

Planning Committee Member
Dr. Richard D. McGhee

P.O. Box 1030

Stare University, AR 72467
Phone: (501} 972-3079

Fax: (501) 972-3827

University of Arkansas for Medical Seiences

Dr. Timothy J. O’Brien, Planning Commitree
Member

College of Medicine

4301 West Markham

Slot 718

Little Rock, AR 72205

Phone: (501) 686-6696

Fax: (501) 686-8501

Email: TJO'Brien@Life. UAMS.edu

Harding University

D:. Edmond W. Wilson, Jr., Planning Commitcee
Member

Arts & Sciences

Physical Sciences Dept.

900 East Center Street

Searcy, AR 72143-5591

Phone: (501) 279-4513

Fax: (501) 279-4600

Email: wilson@acs.harding.edu
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University of Arkansas, Fayetteville

Dr. Collis Geren, Planning Committee Member
OZAR119

Fayetteville, AR 72701

Phone: {501) 575-5900

Fax: (501) 575-3846

Email: cgeren@sysa.uark.edu

University of Arkansas at Pine Bluff

Dr. Ebo Tei, Planning Committee Member
Arts 8 Science

Department of Secial and Behavioral

Pine Bluff, AR 71601

Phone: (501) 543-8175

Fax: (501) 543-8009

University of Central Arkansas

Dr. Stephen Addison

Dept. of Physics

Conway, AR 72035

Phone: {(501) 450-5902

Fax: (501) 450-5208

Email: saddison@vm1.uca.edu

California Space Grant
Consortium

University of California, San Diego (Lead)

Dr. Michael Wiskerchen, Director
California Space Institute

9500 Gilman Dr.

La Jolla, CA 92093

Phone: (619} 534-5869

Fax: (619) 534-7840

Email: mwiskerchen@ucsd.edu

San Diege State University

Dr. Kathleen Fisher, Campus Administrator
Physical Science

6475 Alvarado Rd.

Center for Research, Math & Science

San Diego, CA 92120

Phone: (619) 594-4453

Fax: (619) 594-1581

Email: kfisher@sciences.sdsu.edu

University of California, Berkeley

Dr. Christopher McKee, Campus Administrator
Space Sciences Lab

Space Sciences Laboratory

Berkeley, CA 94720

Phone: (510) 642-1361

Fax: (510) 643-7629

Email: cmckee@ssl.berkeley.edu

University of California, Irvine

Dr. Ralph Cicerone, Campus Administrator
Department of Geosciences

School of Physical Sciences

Irvine, CA 92717

Phone: (714) 725-2157

Fax: (714) 725-3256

Email: rjcicero@uci.edu

University of California, Los Angeles

Dr. Christopher Russell, Campus Administrator
Institution of Geophysics and Planerary

IGPP, 3846 Slicheer Hall

Los Angeles, CA 90024-1567

Phone: (310) 825-3188

Fax: (310} 260-3051

Email: ctrussell@igpp.ucla.edu

University af California, Riverside

Dr. Allen Zych, Campus Administrator
Instituce of Geophysics and Planetary
900 University Ave.

Riverside, CA 92521

Phone: {909} 787-5642

Fax: (909) 787-4509

Email: zych@ucrphys

University of California, Santa Barbara

Dr. Ray Smith, Campus Director
Computer Systems Lab

1140 Girverz Hall

Santa Barbara, CA 93106

Phone: (805) 893-2578

Fax: (805) 893-4339

Email: ray@ucmbo.ucsb.edu
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| University of California, Santa Cruz Colorads School of Mines
Dr. Burton Jones, Campus Administrator Dr. William Sharp, Associare Director
Lick Observatory Center for Space Mining
Natural Sciences II Rescarch Development Officer
Santa Cruz, CA 95064 1500 Illinois
Phone: {(408) 459-2384 Golden, CO 80401
Fax: (408) 426-3115 Phone: (303} 273-3404
Email: jones@helios.ucse.edu Fax: (303) 273-3244
. Email; spot::wsharp@ebony.mines.colorado.edu
Colorado Space Grant o
Consortium Colorado State University
Dr. Willy Z. Sadeh, Associate Director
- University of Colorads at Boulder (Lead) Center for Engineering Infrastructure and Sciences
I in Space
| Dr. Elaine R. Hansen, Director Department of Civil Engineering
' Enginecring and Applied Science Fort Collins, CO 80523
Campus Box 520 Phone: {303) 491-2001
Boulder, CO 80309-0520 Fax: (303) 491-7727
Phone: (303) 492-3141 Email: willy@longs.lance.colostate.edu
Fax: (303) 492-5456
Email: hansen@vega.colo.edu Dr. Marvin E. Criswell, Assistant Director for
Academic Programs
Ms. Trish Dunbar, Program Coordinaror Professor of Structural Engineering
Engineering and Applied Science CEISS
Campus Box 520 Department of Civil Engineering
Boulder, CO 80309-0520 Fort Collins, CO 80523
Phone: (303) 492-6332 Phone: (303) 491-5844
Fax: (303) 492-5456 Fax: (303) 491-7727
Email: dunbar@vega.colo.edu Email: marvincriswell@ce@engadmin
| Adams State College Dr. James P. Lester, Assistant
i Directot for Outreach
| Dr. Randall Emmons, Associate Direcror Professor of Political Science
Physics Department CEISS
Alamosa, CO 81102 Department of Political Science
| Phone: (719} 589-7616 Phone: (303) 491-6225
,] | Fax: (719) 589-7522 Fax: (303) 491-7727
i Email: jlester@vines.colostate.edu
Colorade College
Jacqueline M. Suchocki
Dr. Tom McGlinn, Associate Direcvor Center for Engineering Infrastructure and
Physics Department Sciences in Space
It Colorado Springs, CO 80903 Civil Engineering
| Phone: (719) 389-6577 Fort Collins, CO 80523
' Fax: (719) 634-4180 Phone: (303) 491-6057

| Fort Lewis College

Dr. Jim Costello, Research Coordinator
| Physics and Engineering
! | i 670 Administration Building
| | Durango, CO 81301
| Email: sopt::“flez:costello-j”
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Dr. Jerry Crawford, Research Coordinator
Physics and Engineering

670 Administration

Durange, CO 81301

Dr. Tom Norton, Associate Director
Physics 8 Engineering

670 Administration

Durango, CO 81301

Phone: {303) 247-7517

Fax: (303} 247-7588

Mesa State College

Dr. Gordon Gilbert, Chair, Depart. of Physics
Physics Department

E175 Texas Avenue

Grand Juncrion, CO 81501

Phone: (303) 248-1590

Fax: (303) 248-1324

Email: spot::gilberc@mesa2.mesa.colorado.edu

Dr. Edwin C. Hawkins, Associate Direcror
Computer Science, Mathematics, and

1175 Texas Avenue

Grand Juncrion, CO 81501

Phone: (303) 248-1407

Fax: (303) 248-1324

Email: spot::“hawkins@mesaZ.mesa.colorado.edu”

Pikes Peal: Community College

Tom Damon, Associate Director
Mathematics, Science, and Health

5675 Academy Road

Campus Box 13

Colorado Springs, CO 80906

Phone: {719) 540-7393

Fax: (719) 540-7714

Email: spot::“damon@ppce.colorado.edu”

United States Air Force Academy

Caprain Jim Bloom, Associate Director
Astronautics Department

Colorade Springs, CO §0840-5000
Phone: (719) 472-3471

Fax: (719) 472-3723

Caprain Gary N. Henry, Secondary Representative
Astronautics Department

Colorado Springs, CO 80840-5000

Phone: (719) 472-4110

Fax: (719) 472-3723

United States Space Foundation

Dr. Jerry Brown, Education Coordinator
2860 South Circle

Suire 2301

Colorado Springs, CO 80906

Phone: (719) 576-8000

Fax: (719) 576-8801

Jack Flannery, Associate Director
Executive Director, US Space
2860 South Circle

Suite 2301

Colorado Springs, CO 80906
Phone: (719) 576-8000

Fax: (719) 576-8801

University of Colorads at Colorade Springs

Dr. Charles E. Fosha, Associate Direcror
Space Studies

1867 Austin Blufts Parkway, Suite 202
Colorado Springs, CO 80918

Phone: (719} 593-3573

Fax: (719) 548-9127

Email: spot::“cefosha%uccs.colorade.edu”

University of Northern Colorado

Dr. Robert Walch, Associate Director
Deparcment of Physics

Greely, CO 80639

Phone: (303) 351-2961

Fax: {303) 351-1269

Email: spor::“rwalch@slinky.colorado.edu”

University of Southern Colorado

Dr. David Perkins, Associate Director
Engineering Technology

2200 Bonforte Boulevard

Pueblo, CO 81001-4901

Phone: (719) 549-2792

Fax: (719} 549-2519

Email: spot:“perkins@starburst.uscolo.edu”

Dr. Jerry Sweet, Cootdinator
Engineering Technology
2200 Bonforte Boulevard
Pueblo, CO 81001-4901
Phone: (719) 549-2727

Fax: (719) 549-2519
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Western State College

Dr. Theodore D. Violett, Associace Director
Department of Physics

College Heighrs

Gunnison, CO 81230

Phone: (303) 943-2015

Fax: (303) 943-7069

Email: spot::fac_viclette@wsc.colorado.edu

Connecticut Space Grant
Consortium

University of Hartford (Lead)

Dr, Anne L. Pierce, Consortium Direcror
Academic Affairs

Grants Deparunent

200 Bloomfield Ave.

South Cortage

West Harcford, CT 06117

Phone: (203) 768-4849

Fax: (203} 768-5220

Dr. Donald Leone, Campus Direcror
College of Engineering

Civil Engineering Department

200 Bloomfield Ave.

United Technologies

West Hartford, CT 06117

Phone: (203) 768-4850

Fax: (203) 768-5073

Ms. Pam Metzger, Program Coordinaror
Academic Affairs

Grants Department

200 Bloomfield Ave.

South Cortage

West Hartford, CT 06117

Phone: (203) 768-4813

Fax: (203) 768-5220

Trinity College

Dr. Joseph Palladino, Campus Director
Engineering & Computer Science

300 Summir Street

Hartford, CT 06106

Phone: (203) 297-2129

Fax: (203) 297-2257

University of Connecticut

Dr. Ramesh Malla, Campus Direcror
College of Engineering

Civil Engineering Dept.

191 Auditorium Road

Storrs, CT 06269

Phone: (203) 486-3683

Fax: (203} 486-2298

University of New Haven

Dt. Konstantine Lambrakis, Campus Director
School of Engineering

Mechanical Engineering

300 Orange Street

West Haven, CT 06516

Phone: (203) 932-7408

Fax: (203) 932-73%4

Delaware Space Grant
Consortium

Bartol Research Institute (Lead)

Dr. Norman F. Ness, Director
University of Delaware

217 Sharp Laboratory
Newark, DE 19716-4793
Phone: (302) 831-1094

Fax: (302) 831-1843

Email: norman.ness@barrol.udel.edu

Debbie Booth

University of Delaware

217 Sharp Laboratory
Newark, DE 19716

Phone; {302) 831-1845

Fax: (302) 831-1843

Email: debbie@barrol.udel.edu

Delaware State College

Dr. Ehsan M. Helmy
Physics 8¢ Astronomy
Dover, DE 19901
Phone: (302) 739-5158

Drexel University

Dr. Stephen McMillan
Physics and Atmospheric Sciences
Philadelphia, PA 19104
Phone: (215} 895-2100
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Franklin and Marshall College

Dr. Dana Backman
Physics and Astronomy
P.O. Box 3003
Lancaster, PA 17604
Phone: (717) 291-4132

Geitysburg College

Dr. Laurence Marschall
Dept. of Physics
Gettysburg, PA 17325
Phone: {717) 337-6026

Lebigh University

Dr. John Huennekens
Physics Department, Bldg. 16
Bethlehem, PA 18015

Phone: (215} 758-3930

Dr. John McCluskey
Department of Mathemarics
Division of Astronomy
Bethlehem, PA 18015
Phone: {215) 758-3721

Lincoln University

Dr. Mazharal Hug

Physics Department

Lincoln, PA 19352

Phone: (215) 932-8300 Extension: 340
Email: huqg@lincoln.edu

Dr. Stanley Tsai

Physics Deparrment

Lincoln, PA 19352

Phone: {215) 932-8300 Ext.: 475

Millersville University

Dr. Yin Soong

Earth Sciences

P.O. Box 1002

Millersville, PA 17551-0302
Phone: (717) 872-3289

University of Delaware

Dr. Victor V. Klemas, Associate Director
Marine Studies

Newark, DE 19716

Phone: (302) 831-2336

Fax: (302) 831-1843

Email: victor.klemas@mvs.udel.edu

Dr. John D. Meakin, Associate Director
Mechanical Engineering

Newark, DE 19716

Phone: {302) 831-1618

Fax: (302) 831-3619

Email: meakin@me.udel.edu

Dr. Dermort Mullan, Associate Director
Bartol Research Institute

217 Sharp Laboratory

Newark, DE 19716

Phone: {302) 831-2170

Fax: (302) 831-1843

Email: bartol::mullan@brahms.edu.ed

Dr. Cort Willmotr, Associate Director
Geography

Newark, DE 19716

Phone: {302) 831-2294

Fax: (302) 831@654

Email: cort.willmort@mvs.udel.edu

University of Pennsylvania

Dr. Kenneth Lande

Physics Department

209 South 331d

Philadelphia, PA 19104-6396
Phone: (215) 898-8176

Villanova University

Dr. Edward M. Sion
Astronomy Department
Villanova, PA 19085
Phone: (215) 645-4820

Widener University

Dr. Steven P. Adams
Physics Department

14th and Chestnut Sireets
Chester, PA 19013
Phone: {215) 499-4006
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District of Columbia Space Grant
Consortium

Howard University (Lead)

Dr. Joshua Halpern, Director
Graduare School of Arts and Sciences
Chemistry

525 Coltege St., NW

Howard University

Washingron, DC 20059

Phone: {202) 806-4891

Fax: (202) 806-4430

Email: jbh@scsla.howard.edu

M:s. Yolanda Williams, Program Administrator
Graduare School of the Arts and Sciences
2216 Sixch St., NW

Box 108

Washingron, DC 20059

Phone: (202) 806-4891

Fax: (202} 806-4430

George Washington University

Dr. John Logsdon, Associate Director
Space Policy Institute

714 Gelman Library

2130 H. Streer, NW

Washington, DC 20052

Phone: (202) 994-7292

Fax: (202) 994-1639

Institute for Science Space and Technology

Mr. Melvyn Thompson
Howard University, School of Engineering
Washingron, DC 20059
Phone: (202) 806-5077

University of the Districe of Columbia

Albvin ], Darby, Associate Direcror
Department of Electrical Engineering
4200 Connecticut Avenue

MB 4201, Building 32, B-06
Washington, DC 20008

Phone: (202) 282-3614

Fax: (202) 282-3677

Young Technocrats

Ms. Maisha Washingron
324 N Streer, SW
Washington, DC 20024
Phone: {202) 488-1070

Florida Space Grant Consortium

University of Florida (Lead)

Dr. Martin A. Eisenberg, Director
231 Acrospace Building
Gainsville, FL 32611-2031
Phone: (904) 392-6750

Fax: (904) 392-7303

Email: meise@engner.ufi.edu

William H. McClure, Jr, Consortium
Administrator

231 Aerospace Building

Gainsville, FL 32611-2031

Phone: (904) 392-6750

Fax: (904) 392-7303

Email: bmccl@engnet.ufl.edu

Donald Price, Advisory Council Member
V.P. for Research

223 Grinter Hall

Gainsville, FL 32611

Phone: (904) 392-1582

Fax: (904) 392-9605

Email: daprice@nerum.nerde.ul.edu
Embry Riddle Aeronautical University

Richard Gibsen, Advisery Council Member
School of Graduate Studies and
Acting Dean
Daytona Beach, FL 32114-3900
Phone: (904) 226-6385
Fax: (904) 226-6459

Florida AGM University

Franklin Hamilton, Advisory Council Member
Sponsored Research

Director

Martin Luther King Blvd. South

Foote-Hilyer Administrative Center
‘Tallahassee, FL 32307

Phone: (904} 599-3531

Fax: (904) 599-3952




Appendices

Florida Atlantic University

Craig Hartley, Advisory Council Member
College of Engineering

500 N.W/. 20th Screet

Boca Raton, FL 33431

Phone: {407) 367-3426

Fax: {407} 367-2659

Florida Institute of Technology

Robert L. Sullivan, Advisory Council Member
College of Engineering

150 W. Universicy Boulevard

Melbourne, FL 32901-6988

Phone: (407) 768-8000 Extension: 8020

Fax: (407) 768-8864

Florida International University

John W. Sheldon, Advisory Council Member
University Park Campus

Department of Physics

Building EO, Room 204

Miami, FL 33199

Phone: (305) 348-2608

Fax: (305} 348-3503

Florida State University

Mike Devine, Advisory Council Member
Associate Vice President for Research
109 Morgan Building

Tallahassee, FL 32306

Phone: (904) 644-5260

Fax: (904) 644-1464

Email: mdevine@mailer.cc.fsu.edu
University of Central Florida

David W. Nicholson, Advisory Council Member
Mechanical and Aerospace Engineering
Professor & Chairman

P.O. Box 25000

Qrlando, FL 32816

Phone: {407) 823-2416

Fax: (407) 823-5483

Email: nicholsn@ucflvm.bitnet

Jerry Ventre, Associate Direcror
12424 Research Parkway

Suite 157

Orlando, FL 32826

Phone: (407) 658-5599

Fax: (407) 658-5595

Email: ventre@uefl vm.cc.ucf.edu

University of Miami/RSMAS

Otis Brown, Advisory Council Member
Assistant Dean for Research

4600 Rickenbacker Causcway

Miami, FL 33149-1098

Phone: (305) 361-4018

Fax: (305) 361-4622

Email: otis@miami.rsmas.miami.edu

University of North Florida

Joyce Jones, Advisory Council Member
Direcror, Sponsored Research

4567 St. John’s Bluff Road
Jacksonville, FL 32216

Phone: (904) 646-2455

Fax: (904) 646-2503

University of South Florida

George Newkome, Advisory Council Member
V.P. for Research

4202 E. Fowler Avenue

Tampa, FL 33620

Phone: (813) 974-2897

Fax: (813) 974-4962

University of West Flovida

Harry Stepp, Advisory Council Member
Associate Vice President for Research
Pensacola, FL 32514

Phone: (904) 474-2824

Fax: (904) 474-3126

Georgia Space Grant Consortium

Georgia Tech (Lead)

Erian Armanios, Director
School of Engineering
Acrospace Department
Adanrta, GA 30332-0150
Phone: (404) 894-8202
Fax: (404) 894-9313

Email: erian.armonios@aerospace.gatech.cdu

Wanda Pierson-Jeter, Program Coordinator
School of Engineering

Aerospace Department

Atlanta, GA 30332-0150

Phone: {404) 853-0055

Fax: (404) 894-9313

Email: wanda.piersonjeter@zerospace.gatech.edu
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Clark Atlanta

Dr. Koi Bota, Campus Director
Research and Sponsored Programs
Vice President

James P. Brawley at Fair Street
Adanta, GA 30314

Phone: (404) 830-8595

Fax: (404) 880-8522

Georgia State University

Dr. Cleon Arrington, Campus Director
Vice President, Research

University Plaza

Atlanta, GA 30303

Phone: (404) 651-3157

Fax: (404) 651-4436

Spelman College

Maerean Evans, Campus Director
Office of Science, Engineering
350 Spelman Lane

Atlanta, GA 30314

Phone: (404) 215-7719

Fax: (404) 223-1449

Tuskegee University

Dr. Phil Loretan, Campus Director
TU NASA Center for CELSS
Agricultural Experiment Station
109 Campbell Hall

Tuskegee, AL 36088

Phone: (205} 727-8129

Fax: (205) 727-4451

Dr. Carlton Morris, Campus Co-Director
Vocational Education

Vocational Building

Tuskegee, AL 30688

Phone: (203) 727-8440

Fax: (205) 727-4451

Hawaii Space Grant Consortium

University of Hawaii, Manoa Campus, Oabu
(Lead)

Dr. Peter J. Mouginis-Mark, Consortium Director
Planetary Geosciences

2525 Correa Road

Honolulu, HI 96822

Phone: (808) 956-3147

Fax: (808) 956-6322

Email: p.mouginis.mark@omnet.nasa.gov

Dr. B. Ray Hawke, Associate Director
Planetary Geosciences OQutreach

2525 Correa Road

Honolulu, HI 96822

Phone: (808) 956-3133

Fax: (808) 956-6322

Ms. Lori Mukaida, Manager, PEACESAT
Old Engineering Quad

Quurreach U.S. Territories

Building 31

Honolulu, HI 96822

Phone: (808) 956-7794

Fax: (808) 956-2512

Ms. Lorna Ramiseal, Educarional Specialist
Planetary Geosciences

Qutreach/Special Programs

2525 Correa Road

Honolulu, HI 96822

Phone: (808) 956-3138

Fax: (808) 956-6322

Dr. G, Jeffrey Taylor, Associate Director
Planetary Geosciences

Fellowships and Workshaps

2525 Correa Road

Honolulu, HI 96822

Phone: (808) 956-3899

Fax: (808) 956-6322

Leeward Community College

Dr. Fritz Osell, Associate Director
Physical Science

PS102

96-045 Ala Tke

Pearl Ciry, HI 96782

Phone: (808) 455-0290

Fax: (808) 455-0471
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University of Hawaii, Hilo Campus

Dr, Robert Fox, Associate Director
Physics and Astronomy
Management/Qutreach

Division of Natural Sciences

523 W. Lanikaula Street

Hilo, HI 96720

Phone: (808) 933-3731

Fax: (808} 933-3693

M. John Gathright, Educational Specialist
Division of Natural Sciences

Physics and Astronomy

523 West Lanikaula Sereet

Hile, HI 96720

Phone: (808) 933-3382

Fax: (808) 933-3693

Dr. Bill Heacox, Associate Direcror, Curriculum
Division of Natural Sciences

Physics and Astronomy

523 West Lanikaula Street

Hilo, HI 96720

Phone: (808) 933-3382

Fax: (808) 933-3693

Windward Community College

Dr. Joseph Ciotti, Space Grant Contact
Physical Sciences

Iolani 106

45-720 Keaahala Road

Kaneohe, HI 96744

Phone: (808) 235-7319

Idaho Space Grant Consortium

University of ldahe (Lead)

Terry Armstrong, Acting Director
College of Education

Teacher Education

Moscow, ID 83843

Phone: (208) 885-5762

Fax: {208} 885-7607

David Atkinson, Associate Director
College of Engineering

Electrical Engineering

Maoscow, 1D 83843

Phone: (208) 885-6G870

Fax: (208) 885-7579

Email: atkinson@maxwell.ce.uidaho.edu

Kay Brothers, Associate Director
College of Education

Teacher Education

Moscow, ID 83843

Phone: {208) 885-6030

Fax: (208) 885-7607

Jean Teasdale, Associate Director
Engineering

Grants

College of Engineering

Moscow, ID 83843

Phone: (208} 885-7303

Fax: (208) 885-6645

Email: jeant@idui.bitner

Albertson College of Idaho

Gilbert Ford

Northwest Nazarene College
Physics

Nampa, ID 83686

Phone: (208) 467-8662

Nancy Hazelwood, Academic Vice President
2112 Cleveland Blvd.

Calwell, IID 83603

Phone: (208) 459-5313

Fax: (208) 454-2077

Idaho Mathematics Coalition

Jerry Young

Department of Mathemarics
Boise, ID 83725

Phone: (208) 385-3389
Fax: (208) 385-3779

Idabo National Engineering Laboratory

Phillip Eastman

Boise State Universicy

College of Arts and Sciences
1910 University Drive

Boise, ID 83725

Phone: (208) 385-1415

Fax: (208) 385-3779

Email: aaseastm@idbsu.ibsu.edu

Al Sathpush

Engineering Specialist
Mechanical Engineering
P.O. Box 1625

Idaho Falls, ID} 83415-3416
Phone: (208) 526-8708
Fax: (208) 526-9779
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Illinois Space Grant Consortium

University of HllinoistUrbana-Champaign (Lead)

Wayne C. Solomon, Program Director
College of Engineering

Aeron. & Astron. Engin.

104 Souch Wright Street

Urbana, IL 61801

Phone: (217) 244-7646

Fax: (217) 244-0720

Email: solomon@uxh.cso.uiuc.edu

Diane Jeffers, Program Administrator
College of Engineering

Aeron. & Astron. Engin,

104 South Wright Street

Urbana, IL 61801

Phone: {217) 244-8048

Fax: (217) 244-0720

Email: djeffers@uxl.cso.uiuc.edu

Tllinois Institute of Technology

Hassan Nagib, Co-Principal Investigator
Armour College of Engineering &
Mechanical & Aerospace

3110 South State Sereet

Chicago, IL 60616

Phone: (312) 567-3213

Fax: (312) 567-7230

Email: Mehagib@minna.iit.edu

Candace Wark, Principal Investigator
Armour College of Engineering
Mechanical & Aeros. Eng.

3110 South State Street

Chicago, IL 60616

Phone: (312) 567-3209

Fax: (312) 567-7230

Email: Mewark@minna.iit.edu

Northwestern University

Mel Ulmer, Principal Investigator
Physics & Astronomy

2145 Sheridan Road

Evanston, IL 60208

Phone: (708) 491-5633

Fax: (708) 491-3135

Email: ulmer@ossenu.astro.nwu.edu

Southern Hiinois University

Charlie Rodriquez, Principal Investigator
Avionics Technology

SIU Airport

Carbondale, IL 62901-6816

Phone: {618) 536-3371

Fax: (618) 453-5191

The University of Chicago

Dietrich Muller, Principal Investigator
Enrico Fermi Institute

933 East 56th Street

Chicago, IL 60637

Phone: (312) 702-7846

Fax: (312} 702-6645

Email: muller@odysseus.uchicago.edu

Western Hlinois University

Molly Paccione, Principal Investigaror
School of Extended and Continuing Ed
Office of Non-Credit Prog

5 Horrabin Hall WU

Macomb, IL 61455

Phone: (309) 298-1911

Fax: (309) 298-2226

Indiana Space Grant Consortium

Purdue University (Lead)

J.P. Sullivan, Director

School of Acronaurics and Ascronautics
1282 Grissom Hall

West Lafayerte, IN 47907-1282
Phone: (317) 494-5117

Fax: (317) 494-0307

Email: sulivan@gn.ccn,purdue.edu

Indiana University

Dr. Jeffrey R. Alberts, Associate Director
Research and the University Graduarte
Bryan Hall 104

Bloomingron, IN 47405

Phone: {812} 855-8913

Fax: (812) 855-9943
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Purdue University Calumer

Dr. Edward S. Pierson, Associate Director
Department of Engineering

Hammond, IN 46323-2094

Phone: (219) 989-2472

Fax: (219) 989-2898

E-Mail: piersoes@pucal bitner

University of Notre Dame

Dr. Thomas J. Mueller, Associare Director
Acrospace Engineering

Notre Dame, IN 46556

Phone: (219) 239-5433

Fax: (219) 239-8341

lowa Space Grant

Towa State University (Lead)

Dr. Wallace W. Sanders, Jr., Consortium Director
College of Engineering

Civil & Construction Engineering

374 Town Engincering Building

Ames, 1A 50011

Phone: (513) 294-6048

Fax: (515) 294-8216

Email: n3.wws@iastate.edu

Dr. Leverne K. Seversike, Campus Coordinator
College of Engincering

Aerospace & Mechanical Engineering

328 Town Engineering Building

Ames, 1A 50011-3231

Phone: (515} 294-5760

Fax: (515) 294-8216

Aerospace Education Council of lowa

Dr. Gene A. Lucas

Drake University

Biology Department

25ch and University Avenues
Des Moines, 1A 50311
Phone: (515) 271-2803

Fax: (515} 271-3702

Ames Laboratory, US Department of Energy

Otto Buck

Iowa State University
126 Merals Development
Ames, JA 50011

Phone: (515) 294-4446
Fax: (515) 294-8727

Engineering Animation, Inc.

Marchew M. Rizai, Industrial Affiliate
President & CEO

2625 North Loop Drive

Ames, [A 50010

Phone: (515) 296-9908

Fax: (515) 296-7025

Harper Brush Works, Inc.

Gary Moore, Industrial Affiliate
Plant Manager

406 North Second Street
Fairfield, LA 52556

Phone: (800) 223-7894

Fax: (515) 472-3187

IA Dept. of Transportation, Air & Transit Division

Kathleen Robinson

Air & Transic Division
Park Fair Mall

100 East Euclid, Suite #7
Des Moines, LA 50313
Phone: (515) 237-3301
Fax: (515) 237-3323

Rockwell International Corporation

W. ]. Richrer, Industrial Affiliate

Director of Human Resources Department
350 Collins Road, N.E.

Cedar Rapids, IA 52498

Phone: (319) 395-2609

Fax: {319) 395-2870

Schaeff, Inc.

Isaac Avitan, Industrial Affiliate
Exec VP & General Manager
P.O. Box 1917

Sioux Ciry, IA 51102

Phone: (712) 944-5111

Fax: (712) 944-5115

Science Center of lowa

Mr. Kirk Brocker, President
4500 Grand Avenue
Greenwood-Ashworth Park
Des Moines, [A 50312
Phone: (515) 274-6868
Fax: (515) 274-3404
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University of lowa

P. Barry Butler, Campus Coordinaror
College of Engineering

Mechanical Engineering

2216B Engineering Building

Towa Ciry, LA 52242

Phone: (319) 335-5672

Fax: (319) 335-5669

Email: pbutler@jcaen.uiowa.edu

University of Nerthern fowa

G. W. Intemann, Campus Coordinator
College of Nartural Sciences

50 Biology Research Complex

Cedar Falls, IA 50614-0181

Phone: (319) 273-2585

Fax: (319) 273-2893

Email: schneider@uni.edu
Zeneca Agricultural Products

Mr. James Rodebush

Industrial Affiliace

Senior Technical Service Representative
209 16th Street

Boone, lowa 50036

Phone: (515) 432-4709

Fax: (515) 432-4710

Kansas Space Grant Consortium

University of Kansas (Lead)

Dr. David R. Downing, Director
College of Engineering

Aerospace Engineering Department
2004 Learned Hall

Lawrence, KS 66045

Phone: (913) 864-4267

Fax: {(913) 864-3597

Email: ddowning@aerospace.ae.ukans.edu

Ms. Shitley J. Unfred, Administrative Assistant
College of Engineering

Aecrospace Engineering

2004 Learned Hall

Lawrence, KS 66045

Phone: (913) 864-4267

Fax: (913} 864-3597

Email: sunfred@aerospace.ae.ukans.edu

Kansas Cosmosphere and Space Center

Ms. Helen Unruh, Executive Committee Member
Education Department

1100 North Plum

Hutchinson, KS 67501

Phone: (316} 662-2305

Fax: (316) 662-3693

Kansas State University

Allen Cogley, Executive Committee Member
Mechanical Engineering Department

302 Durland Hall

Manhattan, KS 66506

Phone: {(913) 532-5610

Fax: (913) 532-7057

Email: acc@ksume.me.ksu.edu
Pitesburg State University

Jim Lookadoo, Executive Committee Member
Engineering Technology

1701 South Broadway

Pitsburg, KS 66762

Phone: (316) 235-4344

Fax: (316) 231-4231

Wichita State University

Gawad Nagati, Executive Committee Member
Aerospace Engincering Department

100 Wallace Hall

Wichira, KS 67260-0044

Phone: (316) 689-3410

Fax: (316) 689-3853

Kentucky Space Grant

Western Kentucky University (Lead)

Dr. Richard Hackney, Director
Ogden College of Science Technology
Physics and Astronomy

1526 Russellville Rd.

Bowling Green, KY 42101-3576
Phone: (502) 745-4156

Fax: (502} 745-6471

Email: ksgc@wkuvx]
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Dr. Karen Hackney, Campus Director
Ogden College of Science Technology
Physics and Astronomy

1526 Russellville Rd.

Bowling Green, KY 42101-3576
Phone: (502) 745-4134

Fax: (502) 745-6471

Email: kscg@wkuvx1

Dr. Ken Modesitt

Computer Science

1526 Russellville Rd.

Bowling Green, KY 42101-3576
Phone: {502) 745-6247

Fax: (502) 745-6471

Dr. Wei-Ping Pan

Chemistry

1526 Russellville Rd.

Bowling Green, KY 42101-3576
Phone: (502) 745-5322

Fax: (502) 745-6471

Centre College

Dr. Don Brown
Psychology

600 W. Walnur St.
Danville, KY 40422-1394
Phone: (606) 238-5331
Fax: {606) 236-7925
Email: aleante@centre.edu

Dr. Jack Kineke

Physics

GO0 W. Walnur St.

Danville, KY 40422-1394
Phone: (606) 238-5937

Fax: (606) 236-9610

Email: jack@pacific.centre.edu

Dr. Philip Leckett
Physics

GO0 W. Walnur St.
Danville, KY 40422-1394
Phone: (606) 238-5395
Fax: (606) 236-7925

Eastern Kentucky University

Dr. Jack Fletcher
Hummell Planetarium
Richmond, KY 40475
Phone: (60G) 622-1547
Fax: (606) 622-6205

Dr. Christofer Laird, Campus Director
Physics and Astronomy

Moore 351

Richmond, KY 40476

Phone: (606) 622-1526

Fax: (606} 622-1020

Email: phylaird@eku

Dr. Robert Miller
Education

Lancaster Ave.
Richmond, KY 40475
Phone: (606) 622-2167
Fax: (606) 622-1020
Email: elel miller@eku

Dr. William Schulz
Chemistry

Moore 357

Richmond, KY 40475
Phone: (606) 622-1456
Fax: {606) 622-1020

Kentucky Center for Space Enterprise

Mr. Michael Howard, Board of Directors,
Ex-Official Member

KY Science & Technology Council

P.O. Box 1049

Lexington, KY 40588

Phone: (606) 233-3502

Fax: (606) 259-0986

Kris Kimel, Industey Director

KY Science and Technology Council
167 W. Main St., Suite 906
Lexington, KY 40507

Phone: (606) 233-3502

Fax: (606} 259-0986

Kentucky State University

Dr. Charles Bennett

Biology

Frankfore, KY 40601

Phone: (502) 227-6068

Fax: (502) 227-6405

Email: ksul31@ukec.uky.edu

Dr. Eung Chun Cho
Division of Math and Science
Frankforr, KY 40601

Phone: (502) 227-6947

Fax: (502) 227-6405

Email; ksu212@ukce.uky.edu
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Morehead State University

Drt. Russell Brengelman
Physical Sciences

425A Lappin Hall
Morehead, KY 40351
Phone: (606) 783-2178
Fax: (606) 783-5002

Dr. Ben Malphrus, Campus Director
Physical Sciences

216 Lappin Hall

Morehead, KY 40351

Phone: (606) 783-2212

Fax: {606) 783-5002

Email: malphrus@morekypr

Murray State University

Dr. Luis Bareolucci

Mid-America Remote Sensing Cenrer
Murray, KY 40271

Phone: (502) 762-2085

Fax: (502) 762-4417

Email: profm@msukyum

Ms. Jane Benson

Mid-America Remote Sensing Center
Murray, KY 40271

Phone: (502) 762-2148

Fax: (502) 762-4417

Dr. Louis Beyer
Physics

1 Murray St.

Murray, KY 42071
Phone: (502) 762-4976
Fax: (502) 762-6277

Dr. Stephen Cobb
Physics

Murray, KY 42071
Phone: (502) 762-6186
Fax: (502) 762-6277

Ms. Jeanette Jones

Mid-America Remote Sensing Center
Murray, KY 40271

Phone: (502) 762-3112

Fax: (502) 762-4417

Dr. Thomas Kind, Campus Director
Mid-America Remote Sensing Center
Geosciences

1 Murray St.

Murray, KY 42071

Phone: (502) 762-3110

Fax: (502) 762-4417

Dr. John Tarvin

Physics

1 Murray St.

Murray, KY 42071

Phone: (502) 762-4911
Fax: (502} 762-6277
Email: 202426f@msumusic

Dr. Neil Weber
Geosciences

1 Murray St

Murray, KY 42071

Phone: (502) 762-2591
Fax: (502) 762-4417
Email: fgsnvw0@msukyum

Northern Kentucky University

Dr. Richard Cook, Campus Director
Physics and Geology

Narural Science Center 438
Highland Heights, KY 41099-1900
Phone: (606) 572-6678

Fax: (606) 572-5566

Dr. Mike McPherson

Physics and Geology

Nunn Dr.,

Highland Heighrs, KY 41076
Phone: (606) 572-5309

Fax: (606) 572-5566

Dr. Dave Schneider

Physics and Geology

Nunn Dr.

Highland Heights, KY 41076
Phone: (606) 572-6907

Fax: (606) 572-5566

Dr. William Wagner

Physics and Geology
Highland Heights, KY 41076
Phone: (606) 572-5414

Fax: (606) 572-5566
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Saint Thomas More College

Dr. Terry Flesch, Campus Director

Physics

Crestview Hills, KY
Phone: (606) 344-3367
Fax: (606) 344-3342

Transylvania University

Dr. Kenneth Cooper

MNatural Sciences 8 Mathematics

300 N. Broadway
Lexington, KY 40508
Phone: (606) 233-8228
Fax: (606G} 233-7897

Dr. James Miller, Campus Direcror

Marhematics and Seience
300 N. Broadway
Lexington, KY 40508
Phone: (606) 233-8228
Fax: (606) 233-8797
Email: mill@transy.bitner

University of Kentucky

Dr. Suketu Bhavsar

Physics & Astronomy
Chemistry-Physics Bldg.
Lexington, KY 40506-0552
Phone: (606) 257-1697
Fax: (606) 258-2846

Dr. Moshe Eliczur

Physics and Astronomy
Chemistry-Physics Bldg.
Lexingron, KY 40506-0552
Phone: (606) 257-8620
Fax: (606) 258-2846

Dr. Gary Ferland

Physics & Astronomy
Chemistry-Physics Bldg.
Lexingron, KY 40506-0552
Phone: (606) 257-8795
Fax: (606) 258-2846

Dr. Clyton Heller

Physics & Astronomy
Chemistry-Physics Bldg.
Lexington, KY 40606-0552
Phone: (606) 257-5238
Fax: (606) 258-2846

Email: heller@asta.pa.uky.edu

Dr. Charles Knapp, Board of Direcrors - Ex-Officio
Member

Center for Biomedical Engineering

209 Wenner Gren Research Lab

Lexington, KY 40506-0701

Phone: (606) 257-2894

Fax: (606) 257-1856

Dt. Isaac Shlosman

Physics and Astronomy

289 Chemistry-Physics Bldg.
Lexington, KY 40506-0552
Phone: (606) 257-3461

Fax: (606) 258-2846

Email: shlosman@asta.pa.uky.edu

Dr. Tom Troland

Physics & Astronomy
Chemistry-Physics Bldg.
Lexington, KY 40506-0552
Phone: (606) 257-8620
Fax: (606) 258-2846

University of Louisville

Dr. Gerald Sonnenfeld, Board of Directors
Ex-Officio Member

School of Medicine

Microbiology and Immunology

Bldg. A, Room 415

Louisville, KY 40292

Phone: (502) 588-6323

Fax: (502) 588-7043

Email: gosonnol@ulkyum.louisville.edu

Dr. Joseph Steffen
Biology

Louisville, KY 40292
Phone: (502) 588-6771
Fax: (502) 588-0725

Louisiana Space Grant
Consortium

Louisiana State University (Lead)

Dr. John Wefel, Director

277 Nicholson Hall

Baton Rouge, LA 70803-4001
Phone: (504} 388-8697

Fax: (504) 388-1222

Email: {nsi/decner)phepds:wefel
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Dr. Archur M, Sterling, Institutional Coordinaror
College of Enginecring

3304 CEBA Building

Baton Rouge, LA 70803-4001

Phone: (504) 388-5071

Fax: (504) 388-6400

Email: egster@lsuvm.snce.lsu.edu

Board of Elementary and Secondary Education

Paul Leng, Institutional Coordinator
Department of Education

P.O. Box 94064

Baton Rouge, LA 70804

Phone: (504) 342-1136

Fax: (504) 342-7316

Digital Equipment Corporation

Charles Pinsky, Institutional Coordinator
3850 N. Causeway Blvd.

Suirte 400

Metairie, LA 70002

Phone: (504) 832-8244

Fax: (504) 832-8208

Dillard University

Prof. Gilbert Rochon, Institutional Coordinator
Remote Sensing & GIS Lab

2601 Genitilly Blvd.

New Orleans, LA 70122

Phone: (504) 288-4706

Fax: (504) 288-8631

Grambling State University

Dr. Gerald Ellis, Insticutional Coordinator
College of Science & Technology

P.O. Drawer 605

Grambling, LA 71245

Phone: (318) 274-2414

Fax: (318) 274-3230

Louisiana Board of Regents

Edward Goodill, Institutional Coordinator
Director of Federal Projects

150 Riverside Mall

Baton Rouge, LA 70801

Phone: (504) 342-4253

Fax: (504) 342-9318

Loyola University

Dr. Creston King, Institutional Coordinasor
Physics

6363 St. Charles Avenue

New Orleans, LA 70118

Phone: (504) 865-3647

Fax: (504) 865-2149

Louisiana State University Agricultural Center

Dr. Kenneth L. Koonce, Institutional Coordinator
104F Agricultural Center

Baron Rouge, LA 70803

Phone: {504) 388-6030

Fax: (504) 388-6037

Louisiana Tech. University

Dr. Fred Akl, Institutional Coordinator
Civil Engineering P.O. Box 10348
Ruscon, LA 71272

Phone: (318) 257-4410

Fax: (318) 257-2562

Email: aki@engr.latech.edu

MeNeese State University

Dr. Thomas Wheeler, Insticutional Coordinator
Office of Research Services & Sponsored

P.O. Box 90655

Lake Charles, LA 70609

Phone: (318) 475-5121

Fax: (318) 475-5122

Martin Marietta Manned Space Systems

Gary Willetr, Institutional Coordinaror
Advanced Technology

P.O. Box 29304

New Otleans, LA 70189

Phone: (504) 257-4786

Fax: (504) 257-1210

Novtheast Louisiana University

Dr. Ronald Classen, Institutional Coordinator
Computer Science

Monroe, LA 71209-0575

Phone: (318) 342-1854

Fax: (318) 342-1857

Email: enclassen@nsu.edu
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Northwestern State University

Dr. Austin L. Temple, Jr., Insticutional
Coordinator

Machematical and Physical Sciences

Narchitoches, LA 71497

Phone: (318) 357-5131

Fax: (318) 357-3599

Southern University - New Orleans

Dr. Richard Majeste, Institutional Coordinator
College of Science

6400 Press Drive

New Orleans, LA 70126

Phone: (504) 286-5096

Fax: (504) 286-5131

Southern University- Shreveport

David Fogelman

Southern Universiry Aerospace
610 Texas Street, Suite 331
Shreveport, LA71101

Phone: (318) 674-3339

Fax: (318) 674-3385

Southern University and Ac:M College

Dr. Ibibia Dabipi, Institutional Coordinator
Electrical Engineering

Baton Reuge, LA 70813

Phone: {(504) 771-3727

Fax: (504) 771-2495

The University of Southwestern Louisiana

Dr. Dennis R. Moreau, Insticutional Coordinator
Center for Advanced Computer Systems

P.O. Box 41771

Lafayette, LA 70504

Phone: (318) 231-5811

Fax: {318) 231-6195

Email: dem@marsh.cacs.usl.edu

Tulane University

Dr. Shieh Hsieh, Institucional Coordinator
Electrical Engineering

New Orleans, LA 70118

Phone: (504) 865-5785

Fax: (504) 865-5526

University of New Orleans

Dr. Kenneth Holladay, Institutional Coordinator
Mathematics

Lakefront

New Orleans, LA 70148

Phone: (504) 286-6124

Fax: (504) 286-7393

Email: khollada@math.uno.edu

Xavier University of Louisiana

Dr. George W. Baker, Institutional Coordinator
Physics/Engineering

7325 Palmetto Street

New Orleans, LA 70125

Phone: (504) 483-7645

Fax: (504) 482-1561

Maine Space Grant Consortium

Maine EPSCoR (Lead)

Terry Schehara, Director
ME Science & Tech. Comm.
SHS 147

Augusta, ME 04333

Phone: (207) 624-6360

Fax: (207) 624-6369

Applied Thermal Sciences

Karl V. Hoose

Box 2,16 Godfrey Drive
QOrono, ME 04473
Phone: (207) 866-3973
Fax: (207) 866-3786

Bates College

Pamela Baker
Biology
Lewsiton, ME 04240

Bigelow Laboratory for Ocean Sciences

Janee W. Campbell

McKown Point

W. Boothbay Harbor, ME 04575
Phone: (207) 633-2173

Fax: (207) 633-6584

Email: j.campbell.janet/omnet
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Cynthia B. Erickson

McKown Point

W. Boothbay Harbor, ME 04571
Phone: (207} 633-2173

Fax: (207) 633-6584

Bowdoin College

Guy Emery

Physics

Brunswick, ME 04011
Phone: (207) 725-3708
Fax: (207) 725-3405

Center for Technology Transfer

Robert Dalton

59 Exeter Street
Portland, ME 04102
Phone: (207) 780-4616
Fax: (207) 780-4947

Central Maine Technical College

Robert Kirchherr
Administration

1250 Turner Street
Auburn, ME 04210
Phone: (207) 784-2385
Fax: (207) 777-7353

Richard H. Lee, Jr.
Administration
1250 Turner Screet
Auburn, ME 04210
Fax: (207) 777-7353

Colby College

Murray Campbell
Physics

$.G. Mudd 314 Colby
Mayflower Hill Drive
Waterville, ME 04901
Phone: (207) 872-3251
Fax: (207) 872-3251

College of the Atlantic

Judy Allen

COA

105 Eden Street

Bar Harbor, ME 04609
Phone: (207) 288-5015

Deparsment of Envirenmental Protection

Lyle Hall

D.ED.

SHS 21

Augusta, ME 04333
Phone: (207) 287-7826
Fax: (207) 287-2651

DESTECH

Thomas Dixon

P.O. Box 404
Brunswick, ME 04011
Phone: (207) 729-8719

Eastern Maine Technical College

Loring Kydd
Math/Science Dept.
354 Hogan Road
Bangor, ME 04401
Phone: (207) 941-4600
Fax: (207) 941-4608

JW. Sewall Co.

David T. Sewall

147 Cenrer Street

Old Town, ME 04468
Phone: (207) 827-4456
Fax: (207) 827-3641

Landmark Applied Technology, Inc.

Roger Greene

HCR 28 Box 32
Bucksport, ME 04416
Phone: (207) 469-6070

Maine Aquaculture Innovation Center

Michael Hastings

16 Gedfrey Drive, Box 3
Orono, ME 04473
Phone: (207) 866-0161
Fax: (207) 866-0166

Maine Geological Survey

Walter Anderson

Srate House Station #22
Augusta, ME 04333
Phone: (207) 289-2801
Fax: (207) 287-2353
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Maine Science Teachers’ Association

Georgi Thompson
Churchill Street
Wiscasset, ME 04578
Phone: (207) 882-7585

SAD. #71

John Pierce

High Point Farm

RR1 Box 1977
Kennebunk, ME 04043

Southern Maine Technical College

William Flahive
Fort Road
So. Portland, ME 04106

Star Science Center

Frances Eberle

20 Danforth Screer
Portland, ME 04101
Phone: (207) 775-7363
Fax: (207} 775-7363

University of Maine

Sarah Clapham

Forest Resources

Forest Management

260 Nutring Hall

QOrono, ME 04469

Phone: (207} 581-2831

Email: clapham&nuctingl.umecfr.maine.edu

Dr. Steve Sader

Forest Resources

Depr. of Forest Management

260A Nutding Hall

Orono, ME 04469

Phone: (207) 581-2845

Email: sader&nurtingl .umecfr.maine.edu

University of Maine/Farmington

Thomas Eastler
104 Main Street
Farmington, ME 04938
Phone: (207) 778-3501

University of MainelMachias

Alan Lewis 5
UMM

9 O’Brien Avenue

Machias, ME 04654

Phone: {207) 255-3313

University of New England

David Manyan

Hills Beach Road
Biddeford, ME 04005
Phone: (207) 283-0171
Fax: (207) 282-6379

University of Southern Maine

Tom Howick

College of Education
Professional Education
504 Bailey Hall

Gorham, ME 04038
Phone: (207) 780-5083
Fax: (207) 780-5315
Email: Howick&Portland

Ivan Most

Production Tech. Center
37 College Avenue
Gorham, ME 04038
Phone: (207) 780-0439
Fax: (207) 780-5129
Email: Most8Maine.eda

Wells Reserve

Michele Dionne
Research

RR2 Box 806

Wells, ME 04090
Phone: {207) 646-1555
Fax: (207) 646-7800

Maryland Space Grant
Consortium

The Johns Hopkins University (Lead)

Dr. Richard C. Henry, Director
Physics and Astronomy

3400 N. Charles St.

Baltimore, MD 21218-2695
Phone; (410) 516-7350

Fax: (410) 516-4109

Email: rch@pha.jhu.edu
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Ms. Anne Anikis, Assistant Direcror
Physics and Astronomy

203 Blaomberg Center for Physics and
3400 North Charles Street

Baltimore, MD 21218

Phone: (410) 516-7106

Fax: (410) 516-4109

Email: rch@pha.jhu.edu

The Johns Hopkins University Applied Physics Lab.

Dr. Vincent L. Pisacane, Associate Director
Research & Exploratory

Room1-Souch 143 CLO

Johns Hopkins Road

Laurel, MD 20723-6099

Phone: (301} 792-5100

Fax: (301) 953-5881

Email: vlp@aplcomm.jhu.apl.edu

Morgan State University

Dr. Jerome Atkins, Associate Director (Interim)
School of Engincering

Cold Spring Lanc and Hillen Road

Baltimore, MD 21239

Phone: (410) 444-3621

Fax: (410) 319-3843

Email: atkins@echo.eng.umd.edu

Dr. George D. Peterson, Associate Director
College of Engineering

Cold Spring Lane and Hillen Road
Baltimore, MD 21239

Phone: (202) 357-7892

Fax: (202) 357-5839

Email: gpeterso@nsf.gov

Space Science Telescope Institute

Dr. Laura Danly, Associate Director
Academic Affairs

3700 San Martin Drive, Room 413
Baltimore, MD 21218

Phone: (410) 338-4422

Fax: (410) 338-4767

Email: danly@stsci.edu

Massachusetts Space Grant
Consortium

Massachuserts Institute of Technology (Lead)

Jack L. Kerrebrock, Director
Aeronautics & Astronautics
Bldg. 33, Room 411

77 Massachusetts Avenue
Cambridge, MA 02139

Phone: (617) 253-2486

Fax: (617) 253-0823

Email: Kerbrock&eagle.mit.edu

Anna Druker

Technical Administrator
MIT R 37-367

77 Mass. Ave.
Cambridge, MA 02139
Phone: (617) 253-6253
Fax: (617) 258-5940
Email: adruker@mir.edu

Helen Halaris, Administrative Assistant
Aeronautics & Astronautics

Bldg. 37, Room 441

77 Massachusetts Avenue

Cambridge, MA 02139

Phone: (617) 258-5546

Fax: (617} 253-0823

Email:: halaris8eagle.miv.edu

Harvard University & the Smithsonian Institution

Dir. Sallie Baliunas

Harvard-Smithsonian Center for Astrophysics
Solar & Stellar Physics Division

60 Garden St., MS 15

Cambridge, MA 02138

Phone: (617) 495-7415

Fax: (617) 495-7049

Email: baliunas@cfa.bitnet

Irwin Shapiro, Director

Harvard Smithsonian Center for Astrophysics
60 Garden Street

Cambridge, MA 02138

Phone: {(617) 495-7100

Fax: {617) 495-7105

Email: shapiro@cfa.bitnet
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Tufis University

Ellen Boettinger-Lang

Wright Center Science Ed.

Science Technology Center

Medford, MA 02155

Phone: (617) 628-5000 Extension: 5399
Fax: (617) 627-3995

Dr. Eric J. Chaisson

Tufts University, Wright Center for
Dept. Physics & Education

Science & Technology Center

Medford, MA 02155

Phone: (617) 628-5000 Extension: 5393
Fax: (617} 627-3995

Email: echaisso8¢pearl.tufts.edu

Michigan Space Grant
Consortium

The University of Michigan (Lead)

Dr. Joe G. Eisley, Director

College of Engineering

Aerospace Engineering Department
2106 Space Research Building

Ann Arbor, MI 48109-2143
Phone: (313) 764-9508

Fax: (313) 763-0578

Email: saza@engin.umich.edu

Ms. Kenya L. Ayers, Administrative Director
College of Engineering

Aerospace Engineering Department

2106 Space Research Building

Ann Arbor, M1 48109-2143

Phone: (313) 764-9508

Fax: (313) 763-0578

Michigan State University

Dr. Arnold Revzin, Assistant Vice President for
Research Services

College of Engineering

East Lansing, MI 48824-1046

Phone: (517) 336-2525

Michigan Technological University

Ms. Chris Anderson, Ditector
Educational Oppertunity
1400 Townsend Drive
Houghten, MI 49931-1295
Phone: (906) 487-2219

Fax: (906) 487-2468

Saginaw Valley State University

Dr. Thomas E, Kullgren
College of Science, Engineering
Dean

2250 Pierce Road

Universicy Center, M1 48710
Phone: (517) 790-4144

Wayne State University

Dr. Mark Jackson, Assistant Dean
College of Engineering

5050 Anthony Wayne Drive
Detroit, MI 48202

Phene: (313) 577-3780

Fax: (313) 577-5300

Dr. Allan Knappenberger, Associate Dean
College of Engineering

5050 Anthony Wayne Drive

Detroit, M1 48202

Phone: (313) 577-3040

Fax: (313) 577-5300

Minnesota Space Grant
Consortium

University of Minnesota (Lead)}

Dr. William L. Garrard, Director
Aerospace Engin. & Mechan

107 Akerman Hall

110 Union Streec S.E.
Minneapolis, MN 55455

Phone: (612) 625-9002

Fax: {612) 626-1558

Email:: garrard@aem.umn.edu

Augsburg College

Dr. Ken Erickson, Program Director
Physics Department

731 21st Avenue South
Minneapolis, MN 55454

Phone: (612) 624-2060

Fax: (612) 330-1649
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Bemidji State University

Director

Dr. John Annexstad

Earth Science Department
1500 Birchmont Drive NE
Saltgast Hall

Bemidji, MN 56601-269%
Phone: (218) 755-4006
Fax: (218) 755-4107

Mississippi Space Grant
Consortium

University of Mississippi (Lead)

Dr. Michael Dingerson, State Director
Office of Research

125 Old Chemisery

University, MS 38677

Phone: (601) 232-7482

Fax: (601) 232-7577

Ms. Carol Dorsey, Assistant Direcror
Program Development Office of Research
125 Old Chemistry

University, M5 38677

Phone: (601) 232-7482

Fax: (601) 232-7577

Dr. Peter Sukanek, Campus Coordinator
Chemical Engineering

University, MS 38677

Phone: (601) 232-7023

Fax: (601} 232-7577

Alcorn State University

Dr. Norris Edney, Partners Coordinator
Department of Science

P.Q. Box 359

Lorham, MS 39096

Phone: (601) 877-6120

Fax: {601) 877-6287

Delta State University

Mr. B.G. Tatum, Partner Coordinator
R.L. Wiley Planetarium

Sunflower Rd., Hwy 8

Cleveland, MS 38733

Phone: (601) 846-4478

Fax: (601) 846-4016

Hinds Community College

Dr. David Durham, Parcners Coordinator
Academic Dean

Raymond, MS 39145-0999

Phone: (601) 857-3237

Fax: (601) 857-3227

Itawamba Community College

Mr. Jim Long, Partners Coordinator
Science Division Chairman

West Hill St.

Fulton, MS 38843

Phone: (601) 862-3021 ext, 239
Fax: (601) 862-3101

Jackson State University

Dr. Diane Love, Campus Coordinaror
Biclogy

P.O. Box 18340

Jackson, MS 39217

Phone: (601) 973-3472

Fax: (601) 968-2058

Dr. Bettye Ward Flercher
Dean of Grad. School
Director of Research Admin.
Jackson, MS 39217

Phone: (601) 968-2455

Fax: (601) 973-3664

Mississippi State University

Dr. Keith Koenig, Campus Coordinacor
Depr. of Aerospace Engineers

Box A

Mississippi State, MS 39762

Phone: (601) 325-3623

Fax: (601) 325-7730

Dr. Ralph E. Powe, Vice President
Research

P.O. Box 6343

Mississippi State, MS 39762
Phone: (601) 325-3570

Fax: (601) 325-8028
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Mississippi University for Women

Dr. William Parker, Partners Coordinator
Division of Math and Science

P.O. Box W-1603

Columbus, MS 39701

Phone: (601) 329-4750

Fax: (601) 329-7348

Mississippi Valley State University

Ms. Constance Bland, Partners Coordinator
Marhematics, Computer & Information
Miss. Valley State University

Itta Bena, MS 38941

Phone: (601} 254-9041 exc 6320

Fax: (601) 254-6704

Northeast Mississippi Community College

Dr. Lunell Miller, Partners Coordinator
Division of Math and Seience
Cunningham Blvd.

Booneville, MS 38829

Phone: {601) 728-7751

Fax: (601) 728-1165

Pearl River Community College

Dr. John Grant, Partners Coordinator
Dean of Academic Affairs

Station A

Poplarville, MS 39470

Phone: (601) 795-6801

Fax: (601) 795-6815

University of Southern Mississippi

Dr. Grayson Rayborn, Campus Coordinator
Mathematical Sciences

Box 5165, Southern Station

Hattiesburg, MS 39406

Phone: (601) 266-4739

Fax: (601) 266-5149

Dr. Karen Yarbrough

V.P. for Research and Extended Services
Hattiesburg, MS 39401

Phone: {601} 266-5116

Fax: (601) 266-5755

Missouri Space Grant
Consortium

Washington University (Lead)

Raymond E. Arvidson, Director
College of Arts and Sciences

Earth & Planetary Sciences
Campus Box 1169

One Brookings Drive

St. Louis, MO 63130-4899
Phone: (314) 935-5609

Fax: (314) 935-7361

Email: arvidson@wuddy.wustl.edu

Richard Heuermann, Manager
College of Arts and Sciences
Eatth & Planerary Science
Campus Box 1169

One Brookings Drive

St. Louis, MO 63130-4899
Phone: (314) 935-4614

Fax: (314) 935-7361

Dr. John Kardos, Executive Member
College of Engineering

Chemical Engineering

Campus Box 1198

One Brookings Drive

St. Louis, MO 63130-4899

Phone: (314) 935-6082

Fax: (314) 935-4434

University of Missouri-Columbia

Dr. Charles Peterson, Executive Member
College of Arts and Sciences

Physics & Astronomy

223 Physies Building

Columbia, MO 65211

Phone: (314) 882-3217

Fax: (314) 882-4195

Email: physn224@umcvmb.missouri.edu

Dr. Richard Warder, Executive Member
College of Engineering

Mechanical & Aerospace E.

E2412 Engineering Building East
Columbia, MO 65211

Phone: (314) 882-2785

Fax: (314) 884-5090

Email: warder@umcen0l.bitner
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University of Missouri-Rolla

Dr. Bruce Selberg, Executive Member
College of Engineering

Mechanical & Aerospace E.

101 Mechanical Engincering Building
Rolla, MO 65401

Phone: (314) 341-4671

Fax: (314) 341-4607

Email: c294a@umrvmb.umr.edu

University of Missouri-St. Louis

Dr. Richard Schwartz, Executive Member

College of Arts and Sciences
Physics & Astronomy

8001 Natural Bridge

St. Louis, MO 63121

Phone: (314) 553-5025

Fax: {(314) 553-6152

Email: c4950@umslvaxa.bitnet

St. Louis Science Center

Mes. Terry Gipson, Executive Member
Space & Technology

5050 Oakland Avenue

St. Louis, MO 63110

Phone: (314) 533-8369

Fax: (314) 289-4420

Southwest Missouri State University

Dr. George Wolf, Executive Member
Arts 8 Sciences

Physics & Astronomy

901 South Nartional

Springfield, MO 65804

Phone: {417) 836-5600

Fax: (417) 836-6934

Email: gww836f@vma.smsu.edu

Montana Space Grant
Consortium

Montana State University (Lead)

Dr. William A. Hiscock, Director
Physics Department

AJM Johnson Hall

Bozeman, MT 59717-0350

Phone: (406) 994-6170

Fax: (406) 994-4452

Email: billh@orion.oscs.montana.edu

Ms. Laurie Howell, Administrative Assistant
Physics Department

AJM Johnson Hall

Bozernan, MT 59717-0350

Phone: (406) 994-4223

Fax; (406) 994-4452

Email: msgc@orion.oscs.montana.edu

Montana Tech

Nina Klein

Special Research Projects

West Park Street

Butte, MT 59701

Phone: (406) 496-4289

Fax: (406) 496-4133

Email: nkllein%mtvms.dnet@mrsunix!.bitnet

University of Montana

Dr. David B. Friend

Physics & Astronomy

Science Complex 127
Missoula, MT 59812

Phone: (406) 243-5283

Fax: (406) 243-2060

Email: pc_dbf@lewis.umt.edu

Nebraska Space Grant
Consortium

University of Nebraska at Omaha (Lead)

Dr. Brent D. Owen, Director
Aviation Institute, UNQ
Omaha, NE 68182-0508
Phone: (402) 554-3424

Fax: (402) 554-3781

D.K. Acheson

Aviation Institute

608 Dodge

Omaha, NE 68182

Phone: (402) 554-3793

Fax: (402) 554-3781

Email: dacheson@unomaha.edu
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Creighton University

Dr. John F. Schallas
Science

Biology Department
2500 California
Omaha, NE 68178
Phone: (402) 280-2155
Fax: (402) 280-5595

University of Nebraska at Lincoln

Dr. Stephen A. Riechenbach, Campus Coordinator
College of Engineering

Computer Science 8 Engin.

113 Nebraska Hall

Lincoln, NE 68588-0115

Phone: (402} 472-5007

Fax: (402) 472-7767

Email:: reich@cse.unl.edu

University of Nebraska Medical Center

Dr. Lynne A. Farr, Campus Coordinaror
Nursing

600 South 42nd Street

Omaha, NE 68198-5330

Phone: (402) 559-6634

Nevada Space Grant Consortium

Desert Research Institute (Lead)

Dr. James V. Taranik, Program Direcror
755 E Flamingo Road

Las Vegas, NV 89132-0040

Phone: (702) 895-0406

Fax: (702) 893-0496

Email: j taranik/omnet

Mr. John A. Gardner, Space Grant Coordinator
Administrative Department

755 E Flamingo Road

Las Vegas, NV 98132-0040

Phone: (702) 895-0408

Fax: (702) 895-0496

Email: j gardner omnet

Dr. Robert A. Wharton Jr., Associate Director
Research Department

P.O. Box 60220

Reno, NV 89506

Phone: (702} 673-7492

Email: rwhartcon@nasamail.nasa.gov

Community College of Southern Nevada

Dr, Dale Etheridge, Coordinator
Astronomy Department

3200 E Cheyenne Avenue

Las Vegas, NV 89030-4296

Phone: (702) 643-6060 Extension: 308
Fax: (702) 643-6427

Email:: page@cemailecsnnevada.edu

Marion Lictlepage, Faculty Coordinator
Science and Health

3200 East Cheyenne Avenue

Las Vegas, NV 89030-4296

Phone: (702) 643-6060 Extension: 367
Fax: (702) 643-6427

Email: page@ccmailecsnnevada.edu

EG&G Energy Measurements, Inc.

Mr. Peter Zavartaro, Affiliace
P.O. Box 1912

Las Vegas, NV 89125
Phone: (702) 295-5511

Fax: (702) 295-0562

Hughes Aivcraft Company

Dr. Aram Mika, Affiliate
6825 Coremar Drive
Goleta, CA 93117
Phone: (805) 562-7260
Fax: (805) 562-7882

Lockbeed Engineering and Sciences Company

M. Ken Asbury, Affiliate
1050 E. Flamingo Road
Las Vegas, NV 89109
Phone: (702) 734-3267
Fax: (702) 796-1084

Northern Nevada Community College

Richard Kampf, Faculty Coordinator
Mathematics

Winnenuca, NV 89801

Phone: (702) 738-8493

Fax: (702) 738-8771
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Truckee Meadows Community College

Mr. Scott MacDonald, Faculty Direcror
Science Department

7000 Dandini Boulevard

Reno, NV 89506

Phone: (702} 673-7000

Fax: (702) 796-1084

University of Nevada, Las Vegas

Dr. David N. McNelis, Associate Director
Research Department

4505 Maryland Parloway

Las Vegas, NV 89154

Phone: (702) 597-4240

Fax: (702) 597-4242

University of Nevada, Reno

Dr. James Carr, Faculry Coordinator
Mackay School of Mines

Geological Sciences

Reno, NV 89557-0138

Phone: (702) 784-4244

Fax: (702) 784-1766

Dr. Kenneth Hunrter, Associate Director
Research Department

Reno, NV 89557

Phone: (702) 784-68G9

Fax: (702) 784-6064

Western Nevada Community College

Robert Collier, Faculty Coordinator
Science Department

2201 West Hye Lane

Carson Ciry, NV 89703

Phone: (702) 877-3006

Fax: (702} 885-0642

New Hampshire Space Grant
Consortium

University of New Hampshire (Lead)

Dr. David Bartlett, Director

Institute for the Study of Earth, Oceans and Space

Morse Hall

Durham, NH 32834-3525
Phone: (603) 862-0094

Fax: (603) 862-1915

Email: nhspacegrant®unh.edu

Ms. Clara Kustra, Educational Outreach Coordin.
Institute for the Study of Earth, Oceans and Space
Morse Hall

Durham, NH 03824-3525

Phone: {603) 862-0094

Fax: (603) 862-1915

Email: nhspacegrant@unh.edu

Dartmouth College

Dr. Richard Birnie, Co-Direcror
Graduate Studies

6062 Wentworth Hall
Hanover, NH 03755-3526
Phone: (603) 646-2106

Fax: (603) 646-3488

Email: r.bicnie@dartmouth.edu

Digital Equipment Corporation

Charles Caili

Digital Drive MK01-1/K15
Merrimack, NH 03054
Phone: {603) 884-4072
Fax: (603) 884-1036

New Jersey Space Grant
Consortium

Aimes Stevens Institute of Technology (Lead)

Prof. Siva Thangam, Preject Director
Professor of Mechanical Engineering
Castle Point on the Hudson

Hoboken, NJ 07030

Phone: (201) 216-5558

Fax: (201) 216-8929

Email: sthangam_@vaxc.srevens-tech.edu

Fran Durino, Program Coordinator
Castle Point on the Hudson
Hoboken, NJ 07030

Phone: (201) 216-5364

Fax: (201) 216-8929
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New Jersey Institute of Technology

Prof. Roland Levy, Program Council Member
Physics Department

161 Warren Streer

Newark, NJ 07102

Phone: (201} 596-3561

Fax: (201) 596-8369

Email: levyr@adminl.njit.edu

Rurgers University

Prof, Haym Benarova, Program Council Member
Mechanical & Acrospace Engineering

Brett & Bowser Street

Piscaraway, NJ 08855-0909

Phone: (908) 932-4408

Fax: (908) 932-5313

Email: benaroya@jove.rutgers.edu

Princeton University

Prof. Roberr Stengel, Program Council Member
Mechanical & Aerospace Engineering

Olden Street

Quadrangle Room D 202

Princeton, NJ 08544

Phone: {609) 258-5103

Fax: (609) 258-6109

Email:: stengel_@pucc.princeton.edu

Seton Hall University

Prof. Jerry Hirsch, Program Council Member
College of Arts & Sciences

400 Slouth Orange Ave., Fahy Hall

South Orange, NJ 07079

Phone: (201) 761-9022

Fax: (201) 761-9234

University of Medicine & Dentistry of NJ

Prof. Peter Stein, Program Council Member
UMDN] School of Osteopathic Medicine
Surgery - E 8 R Building

401a South Central Plaza

Scracford, NJ 08084

Phone: {609) 782-6036

Fax: (609} 782-6040

New Mexico Space Grant
Consortium

New Mexico State University (Lead)

Dr. Stephen Horan, Director
College of Engineering

Box 30001, Department SG
Las Cruces, NM 88003
Phone: (505) 646-6414

Fax: (505) 646-1435

Email: shoran@nmsu.edu

Ms. Par Hynes, Associate Director
Box 30001, Department SG

Las Cruces, NM 88003

Phene: (505) 646-6414

Fax: (505) 646-1435

Email: phynes@nmsu.edu
Army Research Laboratory

Odell Johnson, Project Director

US Army Research Laboratory

Bardlefield Environment Directorate
AMSRL-CP-TA

White Sands Missile Range, NM 88002-5501
Phone: (505) 678-3608

Fax: (505) 678-2432

International Space Hall of Fame

Patricia Towbridge, Outreach Coordinator
Box 533

Alamogordo, NM 88311-0533

Phone: (505) 437-2840

Fax: (505) 437-7722

Edson Way, Project Director
P.O. Box 533

Alamogordo, NM 88311-0533
Phone: (505) 437-2840

Fax: (505) 437-7722

Las Cruces Public Schools

Bonnie Votaw, Project Director
Administration

505 South Main

Suite 249

Las Cruces, NM 88001

Phone: (505) 527-5800
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New Mexico Highlands University

Project Director
Vincente Llamas

Las Vegas, NM 87701
Phone: (5035) 454-3482
Fax: (505) 454-3102

New Mexico Institute of Mining and Technology

Betsy Yost, Project Director
Student Services Dept.

Box 3527

Socorro, NM 87801

Phone: (505) 835-5208
Fax: (505) 835-6329

New Mexico Musewm of Natural History and

Science

Caitlyn Howell, Student Incern
Education Deparrment

1801 Mountain Rd., NW
Albuquerque, NM 87104-1375
Phone: (505) 841-8837

Fax: (505} 841-8866

Michael Judd, Project Director
Chief of Educartion

1801 Mountain Rd., NW/
Albuquerque, NM 87104-1375
Phone: (505) 841-8837

Fax: (505) 841-8866

University of New Mexico

Mohammad El-Genk, Project Director
Chemical & Nuclear Engin.
Albuquerque, NM 87131

Phone: {505} 277-5442

Fax: (505) 277-0813

New York Space Grant
Consortium

Cornell University (Lead)

Joseph Veverka, Acting Direcror
College of Arts and Sciences
Astronomy Deparrment

312 Space Sciences Building
Ithaca, NY 14853

Phone: {607} 255-3507

Fax: (607) 255-9002

Email:: space@cuspif.tn.cornell.edu

Mary Roth, Program Administracor
College of Arts and Sciences
Astronomy Department

310 Space Sciences Building
Ithaca, NY 14853

Phone: (607) 255-5982

Fax: (607) 255-9002

Email: space@cuspif.tn.cornell.edu

City College of New York

Sheldon Weinbaum, Director
Y-306C

Mechanical Engineering
Convent Avenue at 138th Street
New York, NY 10031

Phone: (212) 650-5202

Fax: (212) 650-8013

Clarkson University

Sonia K. Ellis, Program Administrator
Mechanical 8 Aeronautical Engineering
Old Main Potsdam, NY 13699

Phone: (315} 268-2204

Fax: (313) 268-6438

Daniel Valentine, Director
Mechanical and Aeronautical
Old Main

Potsdam, NY 13699

Phone: (315) 268-2204

Fax: (315} 268-6438

Email: clara@sun.soe.clarkson.edu
Columbia University

James Applegate, Acting Director
Astronomy 8¢ Physics

538 West 120th Street

New York, NY

Phone: (212) 854-6834

Fax: (212) 316-9504

Email: jhu@cuphyd.phys.columbia.edu

Florida ASM University

Joseph Johnson, Direcror

Physics & Mechanical Engineering
1800-3 East Paul Drive
Tallzhassee, FL 32310

Phone: (904) 561-2471

Fax: (904) 561-2474

Email: johnsonj@vsadk.scri.fsu.edu
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North Carolina Space Grant
Consortium

North Carolina State University (Lead)

Dr. Gerald Walberg, Director
Engineering

Mechanical and Aerospace Engineering
1009 Capabilicy Drive, Room 212
Raleigh, NC 27695-7515

Phone: (919) 515-5939

Fax: (919) 515-5934

Email: gdw®@nscge.ncsu.edu

Rosaline Detka, Program Coordinaror
Engineering

Mechanical and Aerospace Engineering
1009 Capabilicy Drive, Room 212C
Raleigh, NC 27695-7515

Phone: (919) 515-4240

Fax: (919) 515-5934

Email: rosl@nesge.nesu.edu

North Carolina A&T State University

Ms. Sunnie Howard, Program Assistant
Engineering

306 Cherry Hall

Greensboro, NC 27411

Phone: (919) 334-7035

Fax: (919) 334-7122

Dr. Lonnie Sharpe, Jr., Associate Director
Engineering

6591 Ron McNair Hall

Greensbero, NC 27411

Phone: (919} 334-7589

Fax: (919) 334-7122

North Dakota Space Grant
Program

University of North Dakota (Lead)

Charles A. Wood, Director
Center for Aerospace Sciences
Space Studies

Box 9008

University Avenue 8 Tulane
Grand Forks, NI} 58202
Phone: (701) 777-3167

Fax: (701) 777-3016

James A. Vedda, Associate Director
Center for Aerospace Sciences

Space Studies

Box 9008

University Avenue and Tulane Drive
Grand Forks, ND 58202

Phone: (701) 777-4012

Fax: (701) 777-3016

Unsited Tribes Technical College

David Gipp, Affiliate Director
Office of che President

3315 Universicy Drive

Bismark, ND 58504

Phone: {701) 255-3285 Extension: 4

Ohio Space Grant Consortium

Ohio Aerospace Institute (Lead)

Dr. Paul C. Claspy, Director
22800 Cedar Point Road
Brook Park, OH 44142
Phone: (216) 962-3020

Fax: (216) 963-3120

Ms. Kathleen Cooney, Program Associate
22800 Cedar Point Road

Brook Park, OH 44142

Phone: (216} 962-3020

Fax: (216) 963-3120

Air Force Institute of Technology

Thomas 5. Kelso, Coordinaror

AFIT/ENS

Operational Sciences

2950 P Street

Wright Patterson Air Force Bs.,, OH 45433-7765
Phone: (513) 255-3362

Fax: {313) 476-4943

Email: tkelso@afic.as.mil

Central State University

James H. Sangster, University Coordinator
Development and International Affairs
1400 Brush Row Road

Wilberforce, OH 45384

Phone: (513) 376-6660 Extension: 6312
Fax: (513) 376-6598
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Cleveland State University

Dr. Bahman Ghorashi, University Coordinator
Chemical Enginecring Department

1960 East 24th Street

Stillwell Hall, Room 455

Cleveland, OH 44115

Phone: (216) 687-2562

Fax: (216) 687-9220

NASA Lewis Research Center

Dr. Francis ]J. Montegoni
MS CP-l

21000 Brookpark Road
Cleveland, OH 44135
Phone: (216) 433-2956
Fax: (216) 433-2756

Obio State University

Dr. Lawrence Kennedy, University Coordinator
Mechanical Engineering

206 West 18th Avenue

Robinson Laboratory, Room 2075

Columbus, OH 43210-1107

Phone: (614} 292-5782

Fax: (614) 292-3162

Email: e-mail:kennedy ] @eng.ohio-state.edu

Obio University

Dr. Joseph Essman, Associate Dean, Universicty
Coordinator

College of Engineering & Technology

150 Scocker Center

Athens, OH 45701-2979

Phone: (614) 593-1481

Fax: (614} 593-0659

Email: essman@auvax.ucls.chiou.edu

Rocketdyne

Mr. Rick Custer

22021 Brookpark Road
Fairview Park, OH 44126
Phone: {216} 734-2550
Fax: (216) 734-9129

University of Akron

Dr. Max Willis, Associate Dean for Research and
Graduate Studies

College of Engineering

Lee Hall, Room 111

Akron, OH 44325-3901

Phone: (216) 972-6580

Fax: (216) 972-5162

University of Cincinnati

Dr. Donald Stouffer, University Programs
Coordinator

Aerospace Engineering and Engineering

Mail Location 0070

Rhodes Building

Cincinnati, OH 45221

Phone: {513) 556-3548

Fax: (513} 556-5038

University of Dayton

Dr. Frank Eastep, University Coordinaror
Aerospace Engineering Graduate

300 College Park

Kettering Laboratories, Room 304B
Dayton, OH 45469-0028

Phone: (513) 229-2678

Fax: (513) 229-2471

University of Toledo

Dr. Kenneth DeWitt, Universicy Coordinator
Department of Chemical Engineering

2801 West Bancroft Street

Engineering Science Building #1030

Toledo, OH 43606-3390

Phone: (419) 537-2621

Fax: (419) 537-2805

Wilberforce University

University Coordinator

Dr. Edward Asikele

Engineering & Computer Science
Wilberforce, OH 45384

Phone: {513) 376-2911 Extension; 627
Fax: (513) 376-5793
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Wright State University

Dr. Richard J. Bethke, University Coordinator
Mechanical and Materials Engineering

3640 Colonel Glenn Highway

Dayton, OH 43435

Phone: (513) 873-5040

Fax: (513) 873-5009

Oklahoma Space Grant
Consortium

University of Oklaboma (Lead)

Dr. Vicroria Duca, State Director
College of Geosciences
Meteorology Department

100 E. Boyd, Suite 1210
Norman, OK 73019-0628
Phone: (405) 325-1240

Fax: (405) 325-2550

Ms. Karen Bivins, Program Assistant
College of Geosciences

Meteorology Department

100 E. Boyd, Suite 1210

Norman, OK 73019-0628

Phone: {405) 325-1240

Fax: (405) 325-2550

Cameron University

Mes. Jacinta Davis, Space Grant Fellow
Technology Department

2800 W. Gore

Lawton, OK 73505

Phone: (405) 581-5551

Fax: (405) 581-2421

Mr. Tom Sutherlin, Institutional Representative
Technology Department

2800 W. Gore

Lawron, OK 73505

Phone: {405} 581-2335

Fax: (405) 581-2421

Langston University

Dr. Phillip Carey, Inssitutional Representative
Associare Vice President for Academic

P.O. Box 716

Langston, OK 73050

Phone: (405) 466-3456

Fax: (405) 466 3271

Ms. Thelma Wallace, Institutional Representative
Business Department

P.O. Box 716

Langston, OK 73050

Phone: (405) 466-3422

Fax: (405) 466-2976

Oklahoma Siare University

Dr. Allen E. Kelly, Assistant Director
Engineering, Architecture and Technology
110 Engineering North

Stillwater, OK 74078

Phone: (405) 744-5957

Email: akelly@master.ceat.okstare.edu
Oregon Space Grant Consortium

Oregon State University (Lead)

Mr. Douglas Caldwell, Oregon Space Grant
College of Oceanic & Atmospheric
Corvallis, OR 97331-5503

Phone: {(503) 737-5192

Fax: (503) 737-2064

Email: dcaldwell@oce.orst.edu

Pennsylvania Space Grant
Consortium

Pennsylvania State University (Lead))

Dr. Richard Devon, Direcrer
245 Hammond Building
University Park, PA 16802
Phone: (814) 863-7687

Fax: (814) 863-7024

Email: rfdgen@pengr.psu.edu

Carnegie Mellon University

Dr. Sue McNeil

College of Engineering
Civil Engineering
Pitesburgh, PA 15213
Phone: (412) 268-5675
Fax: (412) 268-7813
Email: meneil@ce.cmu.edu
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Pennsylvania Department of Education

Dr. G. Kip Bollinger

Bureau of Curriculum and Instruction
Div. of Arts & Sciences

333 Marker Screet

Harrisburg, PA 17126

Phone: (717) 783-6598

Fax: (717) 783-5420

Email: ooscience%%psupen.ps.¢

Penn State Ogontz Campus

Dr. Cheryl Kaplan, Math Options Director
Continuing Educarion

1600 Woodland Avenue

Abington, PA 19001

Phone: (215) 881-7487

Fax: (213) 881-7412

Temple University

Dr. M. Henry Sendaula
Engineering, Computer Science
Philadelphia, PA 19122

Phone: {215} 787-781%

Fax: (215) 787-6936

TVOntario

Wally Longul, Creative Head

Adule Science Programming

Box 2000 Station Q

Toronto, Ontario, Canada M4T2T1
Phone: (416) 484-2600

Fax: (416) 484-2660

University of Pittsburgh

Ms. Rosalind Eannarino, Director
MTAC, NASA Teacher Resource Center
823 William Pirt Union

Pitesburgh, PA 15260

Phone: (412) 648-7007

Fax: (412) 648-7003

Email: mtac@vms.cis.pitt.edu

West Chester University

Ms. Nancy Melntyre, Direcror
College of Education

Educational Center for Earth Observing Systems

Recitation Hall, Room 304
West Chester, PA 19383
Phone: (215) 436-2393
Fax: (215) 436-3102
Email: mainvm@wcupa.edu

Puerto Rico Space Grant
Consortium

University of Puerto Rico, Mayaguez {Lead)

Dr. Juan G. Gonzalez, Direcror

Resource Center for Science and Engineering
P.Q. Box 5000, College Station

Mayaguez, PR 00681-5000

Phone: (809) 831-1022

Fax: (809) 832-4680

Email: ju_gonzalez%tumac uprl.upr.clu. edu

Manuel E. Gomez, Co-Director
Resource Center for Science and
P.O. Box 23334 University Station
San Juan, PR 00931-3334

Phone: (809) 765-5170

Fax: (809) 751-0625

Dr. Brad Weiner, Co-Project Director
Resource Center for Science

P.O. Box 23334 University Station
San Juan, PR 00931-3334

Phone: (809) 765-5170

Fax: (809) 751-0625

Rhode Island Space Grant
Consortium

Brown University (Lead)

Dr. Peter H. Schultz, Director
Geological Sciences

Box 1846

Providence, RI 02912

Phone; (401) 863-2417

Fax: {401) 863-3978

Ms. Jayne C. Aubele, Program Director
Geological Sciences

Box 1846

Providence, R1 02912

Phone: (401) 863-2889

Fax: (401) 863-3978

Email: pggipl::aubele

Cormack Planetarinm

Michael Umbricht
Museum of Natural History
Roger Williams Park
Providence, RI 02907-3600
Phone: (401) 785-9450
Fax: (401) 941-5920
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Rhode Island College

Dr. Ellsworth Starring
Elementary Educarion

GO0 Mount Pleasant Ave,
Providence, R1 02912-1846
Phone: (401) 456-8567

South Carolina Space Grant

Consortium

University of Charleston (Lead)

Dr. Mischell Colgan, Direcror
Department of Geology

66 George Street

Charleston, 5C 29424

Phone: (803) 792-5463

Fax: (803) 792-5446

Email: mcolgan@jove.coc.edu

Dr. Phillip Dustan
Department of Biology

66 George St

Charleston, SC 29424

Phone: (803) 792-8086

Fax: (803) 792-5453

Email: pdustan@zeus.cofc.edu

Dr. Robert L. Nusbaum
Department of Geology
66 George St.
Charleston, SC 29424
Phone: (803) 792-5596
Fax: (803) 792-5446

Email: nusbaum®@ashley.cofc.edu
Clemson University

Dr. John M. Kennedy
College of Engineering
322-A Riggs Hall
Clemson, SC 29634-0921
Phone: (803) 656-5632
Fax: (803) 656-4435

South Carolina State University

Dr. Linda Payne, Campus Director
College of Natural Sciences

Box 2007

Orangeburg, SC 29117

Phone: {803) 536-7403

Fax: (803) 533-3624

Email: jpayne@scsu.scsu.edu

University of South Carolina

Dr. James Durnig, Campus Director
College of Science and Mathematics
Columbiz, SC 29208

Phone: (803) 777-2505

Fax: (803) 777-2451

John Jensen

Columbia, SC 29208
Phone: (803) 777-5790
Fax: (803) 777-4972

Dr. Joann Sullivan, Associate Campus Director
College of Science and Mathematics
Columbiz, SC 29208

Phone: (803) 777-2505

Fax: (803) 777-2451

South Dakota Space Grant
Consortium

South Dakota School of Mines and Technology
(Lead)

Paul L. Smith, Director

Institute of Atmospheric Sciences

501 E. St. Joseph Street

Rapid Ciry, SD 57701-3995

Phone: (605) 394-1975

Fax: (605) 394-6061

Email: psmith@nimbus.ias.sdsmt.edu

Linda B. Allen, Qutreach Coordinator
501 E. St. Joseph Street

Rapid Ciry, SD 57701-3995

Phone: (605) 394-1967

Fax: {605) 394-6061

Email; lallen@nimbus.ias.sdsmt.edu
EROS Data Center

June Thormodsgard, Branch Chief
Science & Applicartions

Sioux Falls, SD 57198

Phone: (605) 594-6115

Fax: (603) 594-6589

Email: thor@edcserverl.cr.usgs.gov

Dr. Fred Walrz, Coordinator
Science & Applications

Sioux Falls, SD 57198

Phone: (605) 594-6006

Fax: (605) 594-6589

Email: walez@edcserverl.cr.usgs.gov
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South Dakota State University Qak Ridge Institute for Science and Education

LaDell R. Swiden, Associate Director Dr. Linda Cain, Affiliate Representative
College of Engineering P.O. Box 117
EERC Qak Ridge, TN 37380
Box 2220 Phone: (615) 576-6220
Brookings, SD 57007-0199
Phone: {605} 688-4184 Tennessee Higher Education Commission
Fax: (605) 688-5880
Email: swiden@mg.sdstate.edu Dr. Albert Berry, Affiliate Representative
Parkway Towers, Suite 1900
Tennessee SPace Grant 404 James Robertson Parkway
consorﬁum Nashville, TN 37219
Phane: {615) 741-3605
Vanderbilt University (Lead) Tennessee State University
Alvin M. Srrauss, Director Dr. Michael R. Busby, Representative
College of Engineering Center of Excellence
Mechanical Engineering Info. Systems, Eng. 8 Mgt
Box 1592 Station B 330 10th Avenue North
Nashville, TN 37235 Suite 265
Phone: {615} 343-6687 Nashville, TN 37203-3401
Fax: (615) 343-6687 Phone: (615) 251-1225
Email: ams@vuse.vanderbilt.edu Fax: (615) 251-1117

Email: bitnet:busby@tsu
Gayle Ray, Program Coordinator

College of Engineering University of Tennessee, Knoxville
Mechanical Engineering

Box 1592, Station B Dr. Lawrence A. Taylor, Representative
Nashville, TN 37235 College of Atts and Sciences

Phone: (G15) 343-1148 Geological Sciences Depr.

Fax: (615) 343-6687 Knoxville, TN 37996-1410

Email: gray@vuse.vanderbilt.edu Phone: (615) 974-6013

Fax: (615) 974-2368
Columbia State Community College

University of Tennessee Space Institute
Dr. Paul Sands, Affiliate Represenrarive

Administration Dr. K.C. Reddy, Representarive

P.O. Box 1315 Administration

Columbia, TN 38401 B.H. Goethert Parkway

Phone: (615) 388-0120 Tullahoma, TN 37388-8897
Phone: (615) 393-7318

Fisk University Fax: (615) 393-7346

Dr. Steve Morgan, Representative
Physics Department

P.O. Box 15

Nashville, TN 37208

Phone: (615) 329-8621

Fax: {615} 329-8634
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Texas Space Grant Consortium

University of Texas at Austin (Lead)

Dr. Byron Tapley, Director
Engineering, Center for Space Research
Texas Space Grant Consortium

2901 N. IH-35, Suite 200

Austin, TX 78722-2348

Phone: (512) 471-3583

Fax: (512) 471-3585

Email: rapley@uuicsr.ac.utex.edu

Dr. Wallace Fowler, Associate Director
Engineering, Aerospace

Texas Space Grant Consortium

2900 N. IH-35, Suite 200

Austin, TX 78722-2348

Phone: (512) 471-3583

Fax: (512) 471-3585

Email: fowler@utcsr.ae.utexas.edu

Ms. Shitley Pollard, Staff
Engineering, Aerospace
Texas Space Grant

2901 N. IH-35, suite 200
Ausrin, TX 78722-2348
Phone: (512) 471-3583
Fax: (512) 471-3585

Email: spollard@utcsr.ae.utexas.edu

Ms. Peggy Trunnell, Staff
Engineering, Aerospace
Texas Space Grant

2501 N. [H-35, Suite 200
Austin, TX 78722-2348
Phone: (512) 471-3583
Fax: (512) 471-3585

Email: trunnel@lutcsr.ae.utexas.edu

Mr. Jim Wilson, Program Manager
Engineering, Acrospace

2901 N. IH-35, Suite 200

Austin, TX 78722-2348

Phone: {512) 471-3583

Fax: (512) 471-3585

Arrowsmith Technologies, Inc.
Mir, Cure Bilby, Institutional Rep.
P.O. Box 1787

1301 Y. 25¢h Street, Suite 300
Austin, TX 78705

Phone: (512} 474-6312

Fax: (512) 474-6389

Barrios Technology, Inc.

Ms. Emyre Robinson, Institutional Rep.
1331 Gemini

Houston, TX 77058

Phone: (713) 480-1889

Fax: (713) 283-7900

Email: utspan::mpad::erobinson

Baylor University

Dr. Merle Alexander, Instirutional Rep
Space Science Lab, Dept. of Physics
P.O. Box 97266

5th & Speight

Waco, TX 76798

Phone: (817) 755-3405

Fax: (817) 753-3409

Email: alexander@baylor.edu

Davis Aerospace Company

Mr. Hubert Davis, Institurional Rep
HC 2 Box 296-0

1032 Military Dr., Canyon Lake
Canyon Lake, TX 78133

Phone: (512) 935-2743

Fax: (512) 935-2053

E-Systems, Inc.

Mr. Jerry Shaver, Institutional Rep
6250 LB] Freeway

Dallas, TX 75240

Phone: (214) 661-1000

Fax: (214) 991-6792

Eagle Aerospace

Dr. John Alred, Institurional Rep
16915 El Camino Real, Suite
Houston, TX 77058

Phone: (713) 283-6010

Fax: (713) 283-6020

Entech, Inc.

Dr. Walter Hesse, Institutional Rep
P.O. Box 612246

1015 Royal Lane

DFW Airport, TX 75261-2246
Phone: (214) 456-0900

Fax: (214} 456-0904
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General Electric

Mr. Tony Verrengia, Institutionat Rep
1050 Bay Area Blvd.

Houston, TX 77058

Phone: (713) 280-2500

Fax: (713) 280-5815

Grumman Aerospace Corp.

Mr. Robert Puff, Institutional Rep
12000 Aerospace Ave.

Houston, TX 77034-3567

Phone: (713) 929-7001

Fax: (713) 929-7498

IBM Corporation

Mr. J. Dan Bowman, Institutional Rep
3700 Bay Area Blvd. MS 6606A
Houston, TX 77058

Phone: (713) 282-7662

Fax: (713} 282-8077

ILC, Space Systems

Mr. Tom Gascor, Institutional Rep
16665 Space Center Blvd.

Housten, TX 77058

Phone: (713) 488-9080 Extension: 3234
Fax: (713) 488-2027

KRUG Life Sciences Inc.

Mr. James Vanderplocg, M.D., Institutional Rep
1290 Hercules Dr. Suite 120

Houston, TX 77058

Phone: (713) 488-5970

Fax: (713) 212-1210

Lamar University

Dr. Paul Corder, Institutional Rep
Mechanical Engineering

4400 Martin Luther King Plowy.
Cherry Engineering Building, Rm 2020
Beaumont, TX 77703

Phone: (409} 880-8772

Fax: (409) 880-8121

Email: corder@lub001.lamar.edu

Lockheed Fort Worth Company

Dr. Nathan Krumm, Institutional Rep.
Fort Worth Division

General Dynamics Boulevard

Mail Code 4207

Ft. Worth, TX 76108

Phone: (817) 935-2127

Fax: (817} 935-2255

Loral Space Information Systemns

Mr. Michael Coars, Institutional Rep
P.O. Box 58487

. 901 Bay Area Blvd.

Houston, TX 77058
Phone: (713) 335-5007
Fax: (713) 335-5010

Loral Vought Systems Corp.

Mr. G.B. Whisenhunt, Institutional Rep
Space Programs

1701 W. Marshall Dr.

Grand Prairie, TX 75051

Phone: (214) 266-9405

Fax: (214) 266-0593

Email: gbwhisen

Lynntech, Inc.

Dr. Tom Rogers, Institutional Rep
111 East 27th Street, Suite 204
Bryan, TX 77803

Phone: (409) 822-3149

Fax: (409) 823-5583

MCC (Microelectronics and Computer Tech. Corp.)

M. Bill Stotesbery, Institutional Rep
3500 W. Balcones Center Dr.
Austin, TX 78759-6509

Phone: {(512) 338-3785

Fax: (512) 338-3892

McDonnell Douglas Space Systems Co.
Mr. Michael Dennard, Institutional Rep
16055 Space Center Blvd.

MDC-T102

Houston, TX 77062

Phone: {713) 280-1532

Fax: (713) 280-1665
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Parenership Center for Education Enhancement

Ms. Linda Blount, Institutional Rep
17625 El Camino Real

Suite 102, Box 3

Heouston, TX 77058

Phone: (713) 283-9180

Fax: (713} 283-9186

Prairie View Acd-M University

Dr. R. Radha, Institutional Rep
Engineering

Civil Engineering Dept.

Avenue A, 5th §r.

Prairie View, TX 77446

Phone: {409) 857-2418

Fax: (409) 857-2222

Email: rradha@pvcea.pvamu.edu

Rice University

Dr. Robert Haymes, Institutional Rep
Space Physics & Astronomy

6100 S. Main

Houston, TX 77005

Phone: (713) 527-3409

Fax: (713) 285-5143

Email: rhaymes@spacvax.rice.edu

Rockwell International Corp.

Mr. Ben Boykin, Institutional Rep.
555 Gemini, MC ZC01

Houston, TX 77058

Phone: {713) 282-5100

Fax: (713) 282-5134

Southern Methodist University

Dr. Edward Forest, Institutional Rep.
Engineering and Applied Science
3145 Dryer St.

Dallas, TX 75275

Phone: (214) 692-2280

Fax: (214) 692-3883

Email: forest@seas.smu.edu

Southwest Research Institute

Dr. Jay Lewallen, Board of Directors
6220 Culébra Rd.

San Antonio, TX 78238

Phone: (210) 522-3410

Fax: (210) 522-6611

Dr. Hunrer Waite, Institutional Rep.
Building 178, Room 330

6220 Culébra

San Anronio, TX 78238

Phone: (210) 522-3493

Fax: (210) 647-4325

Email: utspanzswrihunter

Space Industries International, Inc.

Dr. Joseph Allen, Board of Directors
101 Courageous Dr.

League Cicy, TX 77573

Phone; (713} 538-6003

Fax: (713) 334-4441

Mir, C. William Nash, Institutional Rep.
101 Courageous Dr.

League City, TX 77573

Phone: (713) 538-6000

Fax: (713) 334-4010

SSI Technology Holdings, Inc.

Dr. David Hannah, Jr., Institutional Rep.
3027 Marina Bay Dr., Ste. 105

League City, TX 77573

Phone: (713) 334-6G900

Fax: (713) 334-6800

Texas AT University

Dr. Robert McLauchlan, Institutional Rep.
Kleberg Engineering Bldg., Room 130
Mechanical Engineering

Campus Box 191

Kingsville, TX 78363

Phone: (512) 595-2003

Fax: (512) 595-2106

Email: kframoo@raivm2.taiu.edu

Texas ASM University

Dr. Walter E. Haisler, Institutional Rep.
Department of Aerospace Engineering
HR Bright Building, Room 701

College Station, TX 77843

Phone: {(409) 845-1640

Fax: (409) 845-6051

Email: weh4201@sigma.tamu.edu
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Dr. Frederick R. Best, Associate Director
Centet for Space Power

223 Wisenbaker Engineering Building
College Sration, TX 77843-3118

Phone: (409) 845-8768

Fax: (409) 845-8857

Mr. Oran W. Nicks, Consultant
Texas Space Grant

203 Administration Building
College Station, TX 77843-1125
Phone: (409) 845-3210

Ms. Bettye Perry, Seaff

Center for Space Power

223 Wisenbaker Engineering Building
College Station, TX 77843-3118
Phone; (409) 845-8768

Fax: (409) 845-8857

Ms. Peggy Samson, Staff

Texas Space Grant
Administration Bldg.,, MS 1125
College Station, TX 77843-3118
Phone: (409) 845-3210

Fax: (409) 845-6358

D Sallie V. Sheppard, Chairman of the Board
Texas Space Grant Consortium
Adminiscracion Bldg.

College Station, TX 77843-1125

Phone: (409) 845-3210

Fax: (409) 845-6358

Email: sheppard@cs.tamu.edu

Texas Christian University

Dr. Richard Lysiak, Institutional Rep.
TCU Station, Box 32915

Sid Richardson Bldg,, Room 308
Fort Worth, TX 76129

Phone: (817) 921-7375

Fax: (817} 921-7110

Texas Department of Commerce

Mr. Dudley Van Ness, Institutional Rep.
Texas Space Grant Commission

1300 Hercules, Suite 504

Houston, TX 77058

Phone: (713} 486-9250

Fax: (713) 486-9433

Texas Higher Education Coordinating Board

Dr. Roger Elliot, Institutional Rep.
Division of Research, Planning, and
P.O. Box 12788

7475 Chevy Chase Dr.

Austin, TX 78752

Phone: {512) 483-6130

Fax: (512) 483-6169

Email: relliott@thech.texas.gov

Texas Southern University

Dr. Curtis McDonald, Institurional Rep.
Chemistry

3100 Cleburne

Housten, TX 77004

Phone: (713) 527-7003

Fax: (713) 527-7824

Dr. Bobby Wilson, Board of Directors
3100 Cleburne Ave.

Houston, TX 77004

Phone: (713) 527-7133

Fax: (713) 639-1999

Texas Space Commission

Dr. James Lip, Board of Directors
2928 Hartwood Dr.

Fort Worth, TX 76109

Phone: (817) 921-2504

Fax: (817) 921-0606

Texas Tech University

Dr. James Smich, Institutional Rep.
Engineering 3
Industrial Engineering

MS 3061

8th and Boston

Lubbock, TX 79409

Phone: (806) 742-3543

Fax: (806) 742-3411

Email: xujls@rracs

Tracor Aerospace

Ms. Ronda Foster, Institutional Rep.
Advanced Programs Division

6500 Tracor Lane

Austin, TX 78725-2070

Phone: (512) 929-2407

Fax: (512) 929-2891
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University of Houston

Dr. Glenn Aumann, Board of Direcrors
230 E. Cullen

Houston, TX 77204-5502

Phone: (713) 743-9109

Fax: (713) 743-9117

Dr. David Criswell, Associate Director, Board of
Directors

Texas Space Grant Consortium

SR-l, Room 506

Houston, TX 77204-5503

Phone: (713) 743-9135

Fax: (713) 743-9134

Dr. Larry White, Institutional Rep.
College of Engineering

Department of Mechanical Engineering
4800 Calhoun Rd.

Houston, TX 77204-4792

Phone: (713) 743-4501

Fax: (713) 743-4503

Email: mechair@jetson.edu.uh

University of Houston, Clear Lake

Dr. Peter Bishop, Institutional Rep.
2700 Bay Area Blvd., Box 478
Houston, TX 77058

Phone: (713) 283-3323

Fax: (713) 283-3322

Email: bishop@cl.uh.edu

University of Houston, Downtown

Dr. Stan Ebner, Institutional Rep.
College of Sciences and Technology
Office of the Dean

1 Main St.

Houston, TX 77002

Phone: (713) 221-808%

Fax: (713) 221-8064

Email: uhdvx3::ebner

University of Texas at Arlington

Dr. John McElroy, Institutional Rep.
416 Yates

College of Engineering, Room 634
Ardingron, TX 76019

Phone: (817) 273-2571

Fax: (817} 273-2548

University of Texas ar Dallas

Dr. Francis S. Johnson, Institutional Representative
Center for Space Sciences

2601 North Floyd Road

Richardson, TX 75083

Phone: (214) 690-2820

Fax: (214) 690-2761

Email: utspan::utadnx::utdssa::johnson

University of Texas at E Paso

Dr. Scott Starks, Institutional Representative
College of Engineering

Elecrrical Engineering Department

500 West University Avenue

El Paso, TX 79968-0523

Phone: (915) 747-5470

Eax: (915} 747-5616

Email: a0))@utep.bitnet

University of Texas Health Science Center, Houston

Dr. Bruce D. Butler, Institutional Representarive
Medical School

Anesthesiology Department

6431 Fannin

Anesthesiology, Room 5020, MSMB

Houston, TX 77030

Phone: (713) 792-5566

Fax: (713) 794-4157

U of Texas Health Science Center, San Antonio

Dr. G. Richard Holr, Institutional Represenrative
12709 Toepperwein Road

San Antonio, TX 78233

Phone: (210) 490-6371

Fax: (210) 590-3936

University of Texas Medical Branch, Galveston

Mr. Alfred Johnston, Institutional Representarive
618 Jeannie Sealy Hospital

D-56

Galveston, TX 77555-0456

Phone: (409) 772-6114

Fax: (409) 772-0751
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University of Texas at San Antonio

Dr. Jerome P. Keating, Associate Dean
College of Sciences and Engineering
6900 N. Loop

1604 West

San Antonio, TX 78249-0661

Phone: (210} 691-5531

Fax: (210) 691-4445

Email: 1mcjpk@utsa86.utsa.edu

University of Texas - Pan American

Dr. Ed LeMaster, Institutional Representative
1201 West University Drive

Edinburg, TX 78539-2999

Phone: (210) 381-3522

Fax: (210) 381-3527

University of Texas Southwestern Medical Center

Dr. Perrie Adams, Institutional Representative
Associate Dean for Research

5323 Harry Hines Boulevard

Dallas, TX 75235-9016

Phone: (214) 688-2258

Fax: (214) 688-8805

Wesson International

Mr. Gareth B. Depurron, Institutional Rep.
500 South Capital of Texas Highway
Building 5, Suite 200

Austin, TX 78746

Phone: (512) 328-0100

Fax: (512) 328-7838

West Texas State University

Ms. Treasure Brasher, Institutional Representarive
Mathemarics/Physical

2402 North 3rd Avenue

Canyon, TX 70016

Phone: (806) 656-2545

Fax: (806) 656-2733

Rocky Mountain Space Grant
Consortium (Utah

Utalr State University (Lead)

Frank J. Redd, Consortium Director
College of Engineering

Mechanical & Aerospace E.
USU/EL 172

Logan, UT 84322-4130

Phone: (801) 750-2868

Fax: (801) 750-2417

Email: redd@ce.usu.edu

Ms. Deran J. Baker, Consortium Co-Director
College of Engineering

Electrical Engineering

USU/324-A SER

Logan, UT 84322-4436

Phone: (801) 750-1592

Fax: (801) 750-3382

Kay D. Baker

College of Engineering
Electrical Engineering
USU/SER 121

Logan, UT 84322-4437
Phone: (801} 750-2953
Fax: (801} 750-4044
Email: kbaker@ce.usu.edu

R. Gilbert Moore, Outreach Coordinator
College of Science and Engineering
Physics Department

Room 216 SER Building

Logan, UT 84322-4415

Phone: (801) 750-3561

Fax: (801) 750-2492

Email: gilm@sysdiv.sdl.usu.edu

Jan ]. Sojka

College of Science
Physics Department
USU/ SER 318B
Logan, UT 84322-4405
Phone: (801) 750-2964
Fax: (801) 750-2992
Email: jka@cc.usu.edu
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Brigham Young University

Dr. Douglas M. Chabries, Director
Administration

D-341 ASB

Pravo, UT 84602

Phone: (801) 378-3142

Fax: (801) 378-5972

Email: dougc@ee.byu.edu

Dr. Gene A. Ware
College of Engineering
Electrical & Computer E.
443 CB

Pravo, UT 84602

Phone: (801) 378-4445
Fax: (801) 373-1354

Email: ware@cb._ecendepr.ee.byu.cdu

Hansen Planetarium

V.D. Chamberlain, Coordinator
Salt Lake City, UT 84111
Phone: (810) 538-2104 Ext: 227
Fax: (810) 538-2059

Idaho National Engineering Lab

Richard E. Hit, Jr.

Office of Research and Technology
P.O. Box 1625

I[daho Falls, ID 83415-3561
Phone: (208) 526-9353

Fax: (208) 526-0876

Mr. John Patton

DOE Field Office-Idaho
INEL

P.O. Box 1625

Idaho Falls, 1D 83415-3561
Phone: (208} 526-1499

Thiokol Space Operations

Allan J. McDonald, Director
Vice President and Senior Staff
P.O. Box 707, MS A10B
Brigham City, UT 84302-0707
Phone: (801) 863-3855

Fax: (801) 863-2234

University of Denver

David Murcray, Director

Natural Science, Mathemarics and Physics
Department

2112 East Wesley Avenue

Denver, CO 80208-0202

Phone: (303) 871-2627

Fax: (303} 778-0406

University of Utab

George Pantalos, Associare Director
Institute of Biomedical Engineering
Dumke Building

Salt Lake City, UT 84132

Phone: (801) 581-6991

Dwayne Westenskow, Director
College of Medicine Anesthesiclogy
50 North Medical Drive

Salt Lake City, UT 84132

Phone: (801) 581-2478

Fax: (801) 581-4367

Email: drw@cc.utah.edu

Weber State University

E. Jeffery Livingston, Director
Associate Vice President of Academic
Ogden, UT 84408-1004

Phone: (801) 626-7931

Fax: (801) 626-7922

Karthleen Lukken
Associate Provost
Academic Affairs
Ogden, UT 84408-1004
Phone: (801) 626-7931
Fax: {801) 626-7922

Vermont Space Grant
Consortium

University of Vermont (Lead)

William Lakin, Director

College of Engineering and Mathemaics
Marhemarics & Statistics

16 Colchester Avenue

Butlingron, VT 05405

Phone: (802) 656-2940

Fax: (802) 656-8802
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Tony S. Keller, Director

College of Enginecring and Mathemarics
119 Votey Building

Burlington, VT 05405

Phone: (802) 656-1936

Eax: (802) 656-8802

Email: keller@uvm.emba.edu

Laurel C. Zeno, Grant Administrator
College of Engineering and Mathematics
Mathematics & Statistics

16 Colchester Avenue

Burlington, VT 05405

Phone: (802) 656-1429

Fax: (802) 656-8802

Saint Michael’s College

Sue Kadas, Affiliate
Department of Mathematics
Winooski Park

Colchester, VT 05439
Phone: (802) 654-2435

Vermont Math Coalition

Kenneth I. Gross, Affiliate

College of Engineering and Mathematics
University of Vermont

16 Colchester Avenue

Burlington, VT 05405

Phone: (802) 656-2940

Fax: (802) 656-8802

Vermont Technical College

Steven K. Ingram, Dean
Academic Affairs
Randolf, VT 05061
Phone: {802) 720-3391

Virginia Space Grant
Consortium

Old Dominion University (Lead)

Ms, Mary Sandy, Director
Peninsula Center

2713-D Magruder Boulevard
Hampton, VA 23666

Phone: {(804) 865-0726

Fax: (804) 865-7965

Email: msandy@nhgs.vakl2ed.edu

Dr. Roberr L. Ash

Mail Stop 247

NASA Langley Research Center
Hampton, VA 23681

Phone: (804) 864-3940

Fax: (804) 864-8464

Mir. Patrick Golden, Program Manager
Peninsula Center

2713-D Magruder Boulevard
Hampron, VA 23666

Phone: (804) 865-0726

Fax: (804) 865-7965

Email: pgolden@nhgs.vak12ed.edu

Dr. Paul Homsher, Dean
College of Sciences

254-1 Education Building
Norfolk, VA 23529
Phone: (804) 683-3274
Fax: (804) 683-3034

Dr. Anne Raymond-Savage, Assistant Vice
President

Lifelong Learning and Academic TV
Academic TV Services

New Administration Building

Norfolk, VA 23529

Phone: (804) 683-5314

Fax: (804) 683-3004

Email: arrloou@oduvm.cc.odu.edu
Center for Innovative Technology

Mr. Michael Miller, General Manager
CIT Building, Suite 600

2214 Rock Hill Drive

Hernden, VA 22070

Phone: (703) 689-3043

Fax: (703) 689-3041

College of William and Mary

Dr. Ron Giese, Professor
School of Education
Hugh Jones 214
Williamsburg, VA 23187
Phone: (804} 221-2332
Fax: (804) 221-2988
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Dr. Dennis Manos

Physics and Applied Science
Small Hall

Williamsburg, VA 23187
Phone: (804) 221-3525

Fax: (804) 221-3540

Email: dmanos@mail.wm.edu

Hampton University

Dr. Dianne Robinson, Director

Center for Interdisciplinary Studies
Interdisciplinary Science Center

P.O. Box 6142

Hampron, VA 23668

Phone: (804) 727-5869

Fax: (804) 727-5832

Email: robinson®@unixvax.hamptonu.edu

Dr. Demetrius D. Venable, Vice President
for Research

Dean of Graduate Studies

Administration Building

Hampron, VA 23668

Phone: (804) 727-5310

Fax: (804) 727-5746

Email; venable@hamptonu.edu

Mathematics and Science Center

Dr. Julia Cothron, Director
2401 Hartman Street
Richmond, VA 23223
Phone: (804) 343-6525
Fax: (804) 343-6529

NASA Langley Research Center

Mr. Ed Prior, University Affairs Officer (A}
Mail Stop 105A

Hampton, VA 23681-0001

Phone: {804) 864-4000

Fax: (804) 864-6521

Mr. Robert L. Yang
University Affairs Office
Mail Stop 105A
Hampton, VA 23681-0001
Phone: (804) 864-4000
Fax: (804) 864-4000

Science Museum of Virginia

Mr. David Hagen, Director

Public Programs

2500 West Broad Street

Richmond, VA 23220

Phone: (804) 367-0117

Fax: (804) 367-9348

Email: dhagan@vdoe386.vak12ed.edu

Dr. Walter Witschey, Director
2500 West Broad Streec
Richmond, VA 23220

Phone: (804) 367-6799

Fax: (804) 367-9348

Email: wwitsche@cabell.vcu.edu

State Council of Higher Education for VA

Dr. Mike Mullen, Deputy Director
James Monroe Building

101 North 14th Screer

Richmond, VA 23219

Phone: (804) 225-2610

Fax: (804) 225-2604

Email: mullen@pemail.schev.edu

University of Virginia

Dr. Ertle Thompson
School of Education

405 Emmett Strect
Ruffner Hall 248
Charlottesville, VA 22903
Phone: (804) 924-0840
Fax: (804) 924-0747

Dr. Earl Thotnron

Mechanical, Aerospace and Nuclear
Thornton Hall

Charlottesville, VA 22903

Phone: (804) 924-6291

Fax: (804) 982-2037

VA Center for Public-Private Initiatives

Dr. Dana D. Hamel, Executive Director
P.O. Box 549

MCV Station

Richmond, VA 23298

Phone: (804) 786-6582

Fax: (804) 786-5155

Email: dhamel@gems.veu.edu
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Virginia Air and Space Center

Richard H. Petersen, Director

600 Scuders Landing Road

Hampron, VA 23669-4033

Phone: {804) 727-0800 Extension: 777
Fax: (804) 727-0898

Jeannette B. Petrolia, Deputy Director
600 Settlers Landing Road

Hampton, VA 23669-4033

Phone: (804) 727-0800 Extension: 732
Fax: (804) 727-0898

Virginia Chamber of Commerce

Hugh Keogh, Execurive Vice President
9 South Fifth Street

Richmond, VA 23219

Phone: (804) 644-1607

Fax: (804) 783-6112

Virginia Department of Education

Dr. Joseph D. Exline, Associate Director for
Science

P.O. Box 6Q

Richmond, VA 23216

Phone: (804) 225-2876

Fax: (804) 371-0249

Virginia Polytechnic Institute & State University

Dr. William Dugger, Program Leader
Technology Education

Smythe Hall

Blacksburg, VA 24061-0432

Phone: (703) 231-6480

Fax: (703) 231-4188

Email: diry@vtvm]1.ce.ve.edu

Dr. Timothy Prate Electrical Engineering
340 Whitternore Hall

Blacksburg, VA 24061-0111

Phone: (703) 231-6681

Fax: (703) 231-3355

Email: pratt@vivml.cevt.edu

Washington State Space Grant
Consortium

University of Washington (Lead)

Dr. George K. Parks, Director

College of Arts and Sciences

Space Grant AK-50

360 Johnson Hall

Seattle, WA 98195

Phone: (206) 543-0953

Fax: (206) 685-3815

Email: parks@geophys.washington.edu

Janice DeCosma, Science Education Coordinator
College of Arts and Sciences

Space Grant AK-50

352 Johnson Hall

Seartle, WA 98195

Phone: (206) 685-8542

Fax: (206) 685-3815

Email: janice@geophys.washingron.edu

George “Pinky” Nelson, Associate Direcror
College of Arts and Sciences

Space Grant AK-50

352 Johnson Hall

Seartle, WA 98195

Phone: (206) 543-6616

Fax: (206) 685-3218

Email: pnelson@cosmos.astro.washington.edu

Lisa Peterson, Assistant to the Director
College of Arts and Sciences

Space Grant AK-50

352 Johnson Hall

Seattle, WA 98195

Phone: (206) 543-1943

Fax: (206) 685-3815

Email: lisa@geophys.washington.edu

Office of Superintendent of Public Instruction

David Kennedy, Instructional Programs & Serv.
Basic Education & Curriculum Science

Old Capitol Building

Mail Stop FG-11

Olympia, WA 98504

Phone: (206) 753-6757
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Pacific Science Center

Dennis Schatz

200 Second Avenue, North
Seattle, WA 98102

Phone: (206) 443-2867
Fax: (206) 443-3631

Washington State University

Jack Horne

Science, Mathematics, & Engineering
Pullman, WA 99164-3140

Phone: {509} 335-2452

Fax: (509) 335-1676

Dr. Thomas Lutz, Professor
Astronomy Department
Pullman, WA 99164-3140
Phone: (509) 335-9661
Fax: (509) 335-1676

West Virginia Space Grant
Consortium

West Virginia University (Lead)

Dr. Majid Jaraiedi, Consortium Direcror
College of Engineering

Industrial Engineering

108A Engineering Res. Bldg.
Morgantown, WV 26306-6101

Phone: (304) 293-4099

Fax: (304) 293-5024

Email: u3ia0@wvnvm.wvnet.edu

Ms. Anne Kelly, Administrative Assistant
College of Engineering

clo WV Space Grant Const.

108A Engineering Res. Building

P.Q. Box 6101

Morgantown, WV 26506-61¢1

Phone: (304) 293-4099

Fax: (304) 293-5024

Email: u319f@wvnum.wvner.edu

Fairment State College

Dr. Michael Fulda, Board Member/Faculty Advisor
Political Science

Fairmont, WV 26554

Phone: (304) 367-4674

Fax: (304) 366-4870

Marshall University

Dr. Susan DeMesquita, Board Member
School of Medicine

Physiology

1542 Spring Valley Drive

Huntington, WV 25755-9340

Phone: (304) 696-7362

Fax: (304) 696-7381

Email: dac007@marshall. wvnet.edu

Shepherd College

Dr. Donald L. Henry, Board Member
School of Natural 8 Social Sciences
Shepherdstown, WV 25443

Phone: (304) 876-2511 Extension: 332
Fax: {304) 876-3101

Email: dhenry@scvax.wvnet.edu

Dt. Charles Woodward, Faculty Advisor, Challenge
Program

Biology Department

305 Sturzman-Slonaker Hall

Shepherdstown, WV 25443

Phone: (304) 876-25311 Extension: 358

Fax: (304) 876-3101

Sunrise Museums

Mr. Greg Rawlings, Board Member
Planerarium

746 Myrtle

Charleston, WV 25314

Phone: (304) 344-8035

Fax: {304) 344-8038

West Virginia Institute of Technology

Dr. Stafford Thornton, Board Member
Technical Assistance Center
Montgomery, WV 25136

Phone: (304) 442-3162

Fax: (304) 442-3307

West Virginia State College

Dr. Wayne Akey, Board Member/Faculey Advisor
Mathemarics Department

Wallace Hall 720

Institute, WV 25112

Phone: (304) 766-3396

Fax: (304) 766-4127
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Wheeling-Jesuit College

Ms. Jeanne Gasiorowski, Manager
NASA Teacher Resource Center
316 Washingron Avenue
Wheeling, WV 26003

Phone: (304) 243-2388

Fax: (304) 243-2497

Dr. Betty Thacker, Faculty Advisor, Challenge Prg
Biology Department

316 Washingron Avenue

Wheeling, WV 26003

Phone: (304) 243-2229

Wisconsin Space Grant
Consortium

University of Wisconsin-Milwaukee (Lead)

Dr. Gary T. Moore, Director

2033 E. Hartford Avenue
Milwaukee, WI 53201-0413
Phone: (414) 229-5940

Fax: (414) 229-6976

Email: gimoore&csd4.csd.uwm.edu

Sharon D. Brandr, Program Secretary
2033 E. Hartford Avenue
Milwaukee, W1 53201-0413

Email: malitz@csd4.csd.uwm.edu

Dr. George W. Keulks, Member, Advisory Council
Graduare School and Research

Milwaukee, W1 53201-0340

Phone: (414) 229-5483

Fax: (414) 229-6967

Astronauties Corporation of America

Michael Russek, Industrial Member, VP and
General Manager

4115 N. Teuronia Avenue

Milwaukee, W1 53209

Phone: (414) 447-8200

Fax: (414) 447-8231

Paul E. Zahn

New Business Development
4115 N. Teutonia Avenue
Milwaukee, W1 53209
Phone: (414) 447-8200
Fax: (414) 447-8231

Belsit College

Danial J. Schroder, PhD}, Affiliate University
Member

Astronomy and Physics

Beloir, W1 53511

Phone: (608) 363-2258

Fax: (608) 363-2718

Carroll College

David A. Block, PhD, Affiliate Member
Interdisciplinary Environmental Sciences
100 N. East Avenue

Waukesha, W1 53186

Phone: {414) 524-7246

Fax: (414) 524-7139

Lawrence University

John R. Brandenberger, PhD, Affiliate Member
Physics

Appleton, W1 54912

Phone: (414) 832-6719

Fax: (414) 832-6606

Marquerte University

Kunter Akbay, Institutional Representative
College of Engineering

Research

514 N. 14th Street

Milwaukee, W1 53233

Phone: {414) 288-1531

Fax: (414) 288-1578

Lynn E. Miner, PhD, Member, Advisory Council
College Engineering

Research Support

514 N. 14ch Screet

Milwaukee, W1 53233

Phone: {(414) 288-1531

Fax: (414) 288-1578

Medical College of Wisconsin

Danny A. Riley, PhD, Affiliate Member
Anatomy & Cellular Biology

8701 Water Plank Road

Milwaukee, WT 53226

Phone: (414) 257-8468

Fax: (414) 778-4293
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Milwaukee School of Engineering

Thomas W. Davis, PhD, Affiliate Member
Applied Technology Center

1025 N. Milwaukee Avenue

Milwaukee, W1 53203

Phone: (414) 277-7324

Fax: (414) 277-7470

Ripon Collzge

Mary Williams-Norton, PhD, Affiliate Member
Physics

300 Seward Street

Ripon, W1 54971

Phone: (414) 748-8132

Fax: (414) 748-7306

University of Wisconsin-La Crosse

Rudy G. Koch, PhD, Affiliate Member
Science Educarion Service

La Crosse, W1 54601

Phone: (608) 785-6968

Fax: (608) 785-8002

University of Wisconsin-Green Bay

Steven Dutch, PhD, Affiliate Member
Earth Sciences

2240 Nicolet Drive

Green Bay, W1 54311

Phone: (414) 465-2246

Fax: (414) 465-2376

University of Wisconsin-Madison

Donald R. Johnson, PhD, Member Advisory
Council

Space and Engineering Center

Atmospheric and Oceanic Sciences

1225 W. Dayton Street

Madison, W1 53706-1380

Phone: {608} 262-2538

Fax: (608) 262-5974

William T. Smith, PhD, Associate Director
Space and Engineering Center

Coop. Inst. of Meteorological Sarellite
1225 W. Dayton Street

Madison, W1 53706-1380

Phone: (608) 263-4085

Fax: (608) 262-5974

Wisconsin Space Institute

Thomas M. Crabb, Associate Director
Institutional Representative

Vice President

402 Gammon Place, Suite 9
Madison, WT 53719

Phone: (608) 833-5471

Fax: (608) 833-5050

Wyoming Space Grant
Consortium

University of Wyoming (Lead)

Dr. Paul E. Johnson, Director
Physics and Astronomy

Box 3905, University Station
Laramie, WY 82071

Phone: (307) 766-6267

Fax: (307) 766-2652

Email: pjohnson@corral.uwyo.edu

Michael Magee, Associate Director
Compurer Science

Laramie, WY 82971

Phone: (307) 766-5289

Email: magee@corral.uwyo.edu
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NASA Field Center Contacts
University Affairs Officers

NASA Headguarters

Ms. Elaine T. Schwarcz
Code FEH
Washingron, DC 20546
Phone: (202) 358-1531
Fax: (202} 358-3048

Awmes Research Center

Ms. Meredith Moore
Mail Code 241-3
Moftett Field, CA 94035
Phone: (415) 604-5624
Fax: {415} 604-3622

Goddard Space Flight Center

Dr. Gerald Soffen

Mail Code 160
Greenbelr Rd.
Greenbelr, MD 20771
Phone: {301) 286-9690
Fax: (301) 286-1610

Dr. Phillip Sakimorto
Mail Code 160
Greenbelt Rd.
Greenbelt, MD 20771
Phone: (301) 286-8733
Fax: (301) 286-1610

Jobnson Space Flight Center

Dr. Stanley Goldstein
Code AHU

Houston, TX 77058
Phone: (713) 483-4724
Fax: (713) 483-2543

Jet Propulsion Laboratory

Dr. Fredrick Shair
Mail Stop 183-900
4800 Oak Grove Dr,
Pasadena, CA 91109
Phone: (818) 354-8251
Fax: (818) 939-4977

Ms. Carol Hix

Mail Stop 183-900
4800 Oak Grove Dr.
Pasadena, CA 91109
Phone: (818) 354-3274
Fax: (818) 939-4977

Kennedy Space Flight Center

M. William Marrin

Mail Code HM-CIU

Kennedy Space Flight Center, FL 32899
Phone: (407) 867-7952

Fax: (407) 867-2454

Langley Research Center

Mr. Edwin Prior

Mail Stop 400

Hampton, VA 23681-0001
Phone: (804) 864-6058
Fax: (804) 864-6521

Mr. Robert Yang

Mail Stop 400

Hampron, VA 23681-0001
Phone: (804) 864-4000
Fax: (804) 864-6521

Lewss Research Center

Dr. Francis Montegani
Mail Stop CP-1

21000 Brookpark Rd.
Cleveland, OH 44135
Phone: (216) 433-2956
Fax: (216) 433-3687

Marshali Space Flight Center

Dr. Frank Six

Code D501

Marshall Space Flight Center, AL 35812
Phone: (205) 544-0997

Fax: (205) 544-5893

Stennis Space Center

Dr. Armond Joyce

Science and Technology Branch
Stennis Space Center, MS 39529
Phone: {601) 688-3830

Fax: {601) 688-1925
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NASA Program Office Contacts

Dr. E. Julius Dasch, Program Manager
NASA Headquarters

Code FEH

Washington, DC 20546

Phone: (202) 358-1531

Fax: (202) 358-3048

Lynne Keffer, Associate Program Manager
NASA Headquarters

Code FEH

Washington, DC 20546

Phone: (202) 358-1531

Fax: (202) 358-3048

Katic Pruzan, Assistant Program Manager
INS, Inc.

501 School St., $.W.

Suire 510

Washingron, DC 20024

Phone: {202) 484-1046

Fax: (202) 484-1059

Space Grant Fellows

William A. Aleer, I11

Johnsen Space Center

Mail Code SN

NASA Road 1

Houston, TX 77058

Phone: (713) 483-5144

Fax: (713) 483-2911

Email: alter@snmail.jsc.nasa.gov

George Lebo

Marshall Space Flight Center

Code DS01

Marshall Space Flight Center, AL 35812
Phone: {205) 544-9340

Fax: (205) 544-5893

Lorerta Shaw

Mail Stop CP-1

21000 Brookpark Rd.
Cleveland, OH 44135
Phone: (216) 433-2956
Fax: (216) 433-3687

Elizabeth Ward

917 Ewna Dr.

Newport News, VA 23602
Phone: {804) 877-8943

Mr. Jim Wilson

Texas Space Grant Consortium
2901 Norch IH 35, Suite 200
Austin, TX 78722-2348
Phone: (512) 471-3583

Fax: (512) 471-3585
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