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TRESP ASSOCIATES, INC.

1320 Fenwick Lane, Suite 802
Silver Spring. MD 20910

(301) 495-7700

November 29, 1985

Mr. Roscoe Monroe (LEFE)
SHARP Program Manager
Educational Affairs Division
llational Aeronautics and

Space Administration

40¢ Maryland Ave., S%W Room 6852
Washington, D.C. 20546

Pear Mr. Monroe:

Fnclosed 1is the Final Report for the 1985 Summer High School
Apprenticeship Research Program (SHARP). The SHARP Program
completed 1ts sixth year with notable success.

The program once again selected outstanding students and nresent-
ed tnem with challenging opportunities tc learn, earn, and
contribute to NASA's research agenda in science and engineer-
1nq. And once again, the apprentices rose to the occasion and
made significant contributions on a variety of research projects.

Our first large group of former apprentices graduated frow
college this summer and entered the workforce. In the follow-up
evaluation, we were pleased to note that of 22 former apprentices
with full-time jobs, 16 or 73% had taken a position 1n the field
of science or engineering, 1including two who were hired by NASA.

The first fruits of the program have been harvested; next year
1s expected to produce even more significant results.

e enjoyed working with you and all the other talented and
dedicated people involved with raking the SHARP dream come true.

Very truly yours,
Tress Associates, Inc.

LiM1lian B.
Pr 1dent

Handy

Frogram Manager

Enclosure.
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EXECUTIVE SUMMARY

In 1985, a total of 126 talented high school students
gained first hand knowledge about science and engineering
careers by working directly with a NASA scientist or engineer
during the summer. This marked the sixth year of operation for
NASA's Summer High School Apprenticeship Research Program
{SHARP) . The major priority of maintaining the high standards
and success of prior years was satisfied.

The following eight sites participated in the Program: Ames
Research Center, Ames' Dryden Flight Research Facility, Goddard
Space Flight Center, Goddard's Wallop Flight Facility, Kennedy
Space Center, Langley Research Center, Lewis Research Center, and
Marshall Space Flight Center, Tresp Associates served as the
SHARP contractor and worked closely with NASA staff at head-
guarters and the sites Jjust mentioned to plan, implement, and

evaluate the program.

Planning. The 1984 SHARP Guidelines were revised; minor
changes were made. The revised guildelines were used by those
responsible for managing the Program at the national and center
levels (i.e., the management team). The SHARP Guidelines
covered program plans, delivery, administration, evaluation, and
reports,

The annual SHARP Planning Conference, which was held 1in
Hampton, Virginia, and hosted by the Langley Research Center
Public Affairs Office, March 28-30, 1985, was attended by 19
management team members. The Conference allowed attendees to
share experiences and ideas and discuss ways to i1mprove the
Program. A Planning Conference Report was prepared. At the
center level, each center summarized its plans in a one page

Center Plan.

Delivery. The eight SHARP sites recruited and selected high
school students with an interest in and aptitude for science and
engineering careers, The students took part in a challenging
eight to ten week paid research apprenticeship. After an
orientation period, the students spent 88% or more of their time
in the laboratories working on their research projects with
their mentors. The rest of the time was spent on reports,
counseling, field trips, and other enrichment activities.



The composition of the group was as follows:

Females 60%
Males 4%
Minorities 62%

First Time SHARP
Students 84

o\Q

Other tasks undertaken 1included the development of a Press
Kit and a General Information Kit for use by the management
team, Two newsletters were written and cdistributed to the SHARP
tean. Also, 131 colleges and universities identified by this
year's students received information about SHARP and the stu-
dents. The deans of these institutions were asked to send
information to the students about their undergraduate science

and engineering programs.

Administration. Tres» Associates provided administrative
sunport that facilitated the planning, implementation, and
evaluation of SHARP. Key administrative policies and procedures
were detailed in the SHARP Guidelines. Monthly pnrogress reports
were submitted and guarterly progress meetings were held in
V;ashincton, D.C.

Evaluation, Tne End-of-the-Program Evaluations showed
that each groupn involved in SHARP -- students, NASAR progran
staff, NAS2A mentors, faculty coordinators, and others -- felt

very positive about the Program and wanted to see 1t continue
and exrand.

The Follow-up Evaluation on SHARP students from 1886& to
1934 revealed that 76% of the students who were in college were
majoring 1n science or engineering; and 17 cf the 19 students
who have graduated, have earned degrees in science or engineer-
ing. Of the 22 former apprentices with full-time jobs, 16 or
73% had taken a position 1n the field of science or engineering.
Two of the 16 (13%) took a position with NASA,

11



Recommendations for SHARP '86 and Conclusions. The only
recommendation 1s that the annual planning conference be held in
January, 1986 at the Jet Propulsion Laboratory so as to allow
each center to start its planning for SHARP early and enable the
management team to learn about and enjoy the historic Uranus

Encounter first hand.

In conclusion, we are pleased to say that the priority of
maintaining the high standards of excellence for which SHARP has
become noted has been accomplished. Everyone associated with
SHARP -- especially the students, mentors, and management team
-~ should feel proud and should be congratulated for a job well

done.

111



1. ILTROSUCTION

The 19€5 Sumrmer Eign School Apprenticeship Research Frogram
(SHARP) began December 1, 1984, and ended November 29, 1985.
This markec the SHAFP Program's sixth year of providing talentec
high school students with an opportunity to gain first-hand
knowledge about science and engineering careers by working
directly with a NESA scientist or engineer during the summer.

Eight RAS? sites particivated in SHARP:

1. Ames Researcn Center (Moffett Field, Ca)
2. Anes' Dryaen Flight Research Facility (LCdwards, CB2)
3. Gocddarc Space Flignt Center (Greenbelt, MD)

4. Goddard's vallops Flight Facility (wallops Island, VA)

5. Kennedy Space Center (Kennedy Space Center, FL)
6. Laryley Research Center (Hamnton, V2)
7. Lewis Research Center (Cleveland, Oh)

e. Marshall Space Flight Center (MSFC, AL).

A total of 126 students perticipated 1i1n paid research appren-
ticeships at these si1tes. Tresp Associates served as the
w.contractor for the Program. Contract staff worked closely with
NASA stalf at Headcuarters and the eight participating sites tc

plan, i1mplement, and evaluate the Program.



NASA's Educational Affairs Division 1dentified the following

priorities for SHARP:

1, Improved program planning.

2. Improved capabilities for disseminating program
information.

3. A comprehensive, uniform evaluation of program

costs and benefits.

Tne 1985 program year was to be a year of maintaining an esta-

blished and successful prograr.

In this final report, you will see that, overall, these
priorities were achieved. The remainder of the report is divided
into these sections:

I1I. Planning

I1I. Delivery

Iv. Administration
V. Evaluation
VI. Recommendations for SHARP '86 and Conclusions

VII. Appendix

This report includes material from the Centers' Final Reports
submitted at the end of the program year. The following section

addresses Planning.



II. PLANNIKG

At the national level, planning for the 1985 SHARP Program
was concentrated in two areas: a set of guidelines and a planning

conference,.

Guidelines., The 1985 guidelines were similar to the 1984
guidelines. Specific guidance and examples were provided for

these areas:

1. Program Plans
2. Program Deliver  and Administration
3. Program Evaluation and Reports.

However, minor changes were made in 1985. These changes 1ncluded
the following:
1. A revisec¢ end-of-the-program evaluation form

2. A revised follow-up evaluation,

After the guidelines were reviewed at the planning conference,
they were revised, approved, printed, and distributed to SHARP
management team members. A representative page from the SHARP

guidelines is shown in Exhibit 1 at the end of this section.



Planning Conference. The 1985 SHARP Planning Conference

was held in Hampton, Virginia, March 28-38, 1985. The conference
was staged under the auspices of the Educational Affairs Divi-
sion, Elementary and Secondary Programs Branch, NMASA Headquar-
ters, and was hosted by the Langley Research Center Publac
Affairs Office. The, objective of the conference was to bring
the SHARP management team together to review, discuss, and
modify the SHARP guidelines; provide an opportunity for the
attendees to share experiences and ideas; and obtain recommenca-
tions and suggestions from the center faculty coordinators and
representatives on ways to 1mprove the program. A total of 19
persons attended, revresenting NASA Headguarters; BAmes Moffett;
Ames' Dryden Flight Research Facility; Goddarc Space Flight
Center (Greenbelt and Wallops); Kennedy Space Center; Langley
Researcnh Center; Lewils Research Center; Marshall Space Flight

Center; ancd Tresp Associates, Inc.

A planning conference report was prepared, approvec,
printed, and distributed to SHARP management team members. At
the center level, each center summarized 1ts plans 1n a one pzge

Center Plan. The next section of this report is Delivery.



EXHIBIT 1: REPRESENTATIVE PAGE FROM SHARP GUIDELINES

2.1 GChjectives, Componen: , and Organization Chart

~AETIONWIDE OBJECTIVES

DESCRIPTIOHN

The nationwide objectives of SHARP for this
are to:

fiscal year

1. Intrecauce anc¢ expose 125 talented, under-representec
minorities and women at the high school level to
scientific and engineering careers at NASA throuch a

structured work experience with a NASA
englneer,

2. Strengthen the Program through improved

scirentist cor

vlanning,

dissemination of informetion, and evaluation of costs

and benefits.
3. Expand SFARP to include more students.

As a result of this career exploration program,

these stu-

cents wi1ll be better able to make decisions about science
and engineering careers on the basis of first-hand 1nforma-

tion and experience.

TASKS (T) AND DFYLIVERABLLS (D) LEAD PERSOR?* SCHEDULL
T-1 Review existing nationwide Contractor Pro- Oct
objectives, with 1nput from gram Manager
headcuarters and centers
T-2 kecomuend and finalize Contractor Pro- Necv-Jan
nationwide objectives for gram Manager
new ry
D-1 Mationwide objectives (as Contractor Pro- Nov 3C
o part of Guidelines) gram Manager (Draft)
Jan 31
(Final)
ADDITIORAL IKFCRI’ATION
rach center or facility will have its own set of objec-

tives, as wi1ll b2 explained later.

* RecommendecC lead or priwary responsibility



\
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I1I. DELIVERY

Thi1s section 1s civided into three parts: summer program,

newsletter, and public i1nformation.

Summer Program., The ei1ght SHARP centers recruitea and

selected students who demonstrated an interest in and aptitude
for science anc¢ enuilneering careers. A profile of the 125
students who participatec in SHARP '85 is presented 1n Exhibit 2

at the end of this section.

After an orientation period, the students spent 86% or more
of their time in the laboratories, working on their research
projects with their mentors, The rest of the time was spent on
reports, counseling, field trips, and other enrichrvent activi-
ties. A center by center list of students, projects, carecr
interests, mentors, and management team members 1s shown 1n
Exhioit 3 at the end of this section. A one page surmary of each

center's summer program can be found in the Appendix.

Newsletters. Two newsletters were written, abpproved,

prinfed, and distributed to the SHARP team. BAll centers contri-
buted stories or information to the newsletters, wnich carried
July and August datelines. Representative pages frow the
newsletters are 1included 1n Exhibits 4 and 5 at the end of this

section,



Public Information. Two information kits were davelopec and

1ncluded in the SHARP guidelines for use by all management
team members. The first kit was a Press Kit and the second

a General Information Kit. The kits could be used as they

were or could be modified or supplemented to meet a particular
need. Several centers decided to issue news releases and cid

recelve coverage 1n the local media.

In addition, 1nformation on SHARP and the 1985 apprentices
was sent to 131 colleges and universities 1dentified by the
apprentices. The deans of these institutions were asked to send
information on their scilence and engineering programs to the
apprentices, and some of them have written us to confirwT that
this was done. A copy of the letters sent to colleges anc
samples of those received from colleges are included 1n Exhibits
6 to °. A list of the colleges and universities contacted is
presented in the Appendix, The next section of this report is

Aédministration.



EXHIBIT 2: PROFILE OF SHARP '85 STUDENTS

CENTER NUMBER OF STUDENTS

AMES MOFFETT .ccecececcacnccsccccs 19
AMES DRYDEN ...vceceencrancocans 19
GODDARD .cciceevcacotecsnsnncncsns 25
GODDARD WALLOPS .ccvceeececnccocccas 5
KENNEDY ..veveceooscscccneacasacanss 12
LANGLEY c.oececcccocsccccanosecsassns 15
LEWIS .ccceeceeeccceoncecncscanens 29
MARSHALL .ccceecoctcocccacnsccscns 20

TOTAL S ® & 06 o & 0 0 0 & 2 a0 P 0 OSSO S O O S S e e s o 126

SEX . NO. PERCENT RACE. NO. PERCENT

Female ..... 76 6@ American Indians or
Alaskan Natives ...... a /]

Male cesase 59 49

- Asians or Pacific

TOTAL ..... 126 10¢ ISslanders ec.ceececense 18 14
BlaCKsS eceeeconecveancasne 61 48
Whites cieeececcecasane 45 36

ETHNICITY Others . ® © @ © 5 o O % O ¢ * 8 o 2 2

Hispanic Origin 8 6 TOTAL teecevsooscssoacen 126 180

Not of Hispanic

Origin 118 94 PROGRAM STATUS

TOTAL 126 106 New or First Time .... 196, 84
Returning .eeeeeesssss 20 16
TOTAL . e eecocecosscnnsse 126 1049




EXHIBIT 3: SHARP '85 APPRENTICES AND MANAGEMENT TEAM MEMBERS

A total of 125 apprentices at eight sites worked on their summer projects under the
careful supervision of their mentors and management team members, as noted below.

Ames Research Center:Moffett (Mountain View, CA)

Apprentice Project Career Interest Mentor
1. Arcelo, Vincent Biamedical Research Math/Camuter Bruce Halpryn
Programming

2, Bautista, Joel Space Operations Engineering Robert Jackson

3. Cabana, Graciela Telecamunications Undecided Dr. Harry Jones
System Development

4, Dambroski, Ann Materials & Test Aerospace Howard Nelson
Engineerirg Engineering

5. Hanson, Allison Electronic Instrument Engineering Robert Reutter
Service

6. Jacoby, Margret Mechanical Systeams Engineering Dennis Matsuhiro

7. Kennedy, Philippe Space Huran Factors Undecided Marc Cohen

8. Kenoly, Jacqueline Biamedical Research Medicine Bruce Halpryn

9. Kim, Jennifer Aerospace Human Engineering yvonne Clearwater
Factors Research

16. Kwan, Bruce Electrical Systams Electrical Reginald Kirg

Engineering

11, Lee, Kelly SIRIF Study Engineering Walter Brooks

12. MXKissick, Ransare Life Sciences Medicine Dr. Henry Leon

13. Moortgat, Kathy Electronic & Optical Engineering Jon Bader
Engineering

14, Salazar, Ron Extraterrestrial Camputer William Likens
Research Programing

15. Sanders-Depue, Theoretical Studies Undecided Bruce Smith

porin



16. Sarmiento, Russell

17.

Szeto, Claire

18, wallach, Deborah

19. Yen, Michael

Aerospace Human
Factors

Life Sciences

Aerospace Human
Factors

Neuroscience

Engineering

Engineering

Camputer Science

Medicine

Scott Fisher

Dr. Henry Leon

Andrew Watson

Pat Cowings

Management Teat - Sylvia Stanley, Chief, Training and Speclal Programs Branch;

1,

2.

Garth Hull, Educational Services Officer; B. Michael Donahue,

Educational Services Officer; Patricia Powell, Faculty Coordinator;
Anthea Charles, Adrinistrative Support

Ares' Dryden Flight Research Facility (Bdwards, CA)

AEorentlce

Atbre, Lisa

Amy, Aniléa T.

Evans, Alison

Fox, Richard

Greiner, Laura

Interrante, Robert

Proj ect

Vibration
Experiments

Flight Support
Work

Battery Infor-
mation Management
System

Speed-Altitude
Determinations

X-29 Control
Syster

Camputer Model
of Plexiglass
Structure

Career Interest

Science

Mechanical
Engineering

Flectrical
Ingineerirng

Electrical/
Mechanical

Engineering

Medicine/
Engineering

Chemistry &
Medicine

10

Mentor

Mike Kehoe

Bill Albrecht

Al Stewart

Ehermberger /Larson

Trindal Maine

Jerald Jenkins



7.

8.

9.

Management Team - Gary Layton, Deputy Chief, Research Engineering;

No, Monica

Putnam, Brant

Van Norman,
Timothy

Fill Data
Calibrations

Computer Inter-
active Program

Evaluation of
Computer Programs

Engineering

Medicine

Electrical
Engineering

Robert Garza, Faculty Coordinator

Aporentice
1. Allen, DeAnna
2. PBallace, Bret
3. Elocker,
Ananias TII
4. Boyd, Belmoor
5. Bugy, Michaesl
6. Bullock, Veromica
7. Bxum, Cecil III
8. wFicklin, Chon
9. Fowler, Angela
16. Freeman, Kevin
11l. howard, Otis

Project
Irage Analysis

Earth Resources

Central Data
Services

Interplanetary
Physics

Solar Physics

Camercial
Frograms

Severe Storms
Business
Management
Cosmic Radiations
Conputer Systems
Management

Snhuttle Payload
Design

Goddard Space Flight Center (Greenbelt, MD)

Career Interest

Engineering
Science

Carputer Science

Physics

Astronautics
Camputer Science
Biochemical
Ergineering
Corporate Law
Astronamy/
Chemistry
Journalism

Electrical
Ingineering

11

Darla Duke
Terry Montgormery

Glenn Bever

Mentor
Charles Cosner
Emmett Chappelle

Dr. Joseph King
Steve Peregoy

Dr. Keith Ogilvie

Richard Schmadebeck
Sidney Alterescu
Leland L. Dubach
Ida Hakkarinen

Carol Arkwrignt

Dr. Jonathan Ormes

Dr. Robert Streitmatter

Jack Balaxirsky

Roy McIntosn



12,

13,

14.

15,

le.

17.

18.

19.

20‘

21.

22.

23.

Kerr, James Jr.

King, Dawan

Leney, Derek

Matthews, Lisa

Minor, Bryan

Park, Jennifer

Rardall, Laura

Rollins, Pamela

Southerland,
Paula

Thamas, Hans

Williams, Erik

Williams,
Kathleen

Williams,
Kimberly

Woodland,
Stephanie

Data Managemrent
Systans

Exper ivental
Instrurentation

Extraterrestrial
Physics

Support Systers
Software
Develogment

Geodynamics

Data Systems

Flanetary
Magnetospheres

Advanced Missions
Analysis

Structure ard
Mechanical Design

Atmospheric
Chemistry Dynamics

Antenna Technology
Central Data
Services

Central Data
Services

Engineering &
Caorputer Programming

Pediatrics
Aeronautical
Engineering
Chemical
Engineering
Gynecology

Chemical Erngi-
neering/Medicine

Electrical
Engineering

Aerospace
Engineering

Mechanical/Caivil
Engineering

Electrical
Engineering

Undeci1ded
Chemistry/
Engineering
Undecided

Business

Henry Lirxi'z-zr
Jares Smth

Dr. Bertram Domn
Paul Ondras
Irvin Linares

Betsy Edwards

Dr. Chopra Ma

Baward Zenker

Dr. Mario Acuna

Dr. Stephen Paddock
George Gerondakis
Dr. Jack Kaye

Robert Jackson
Dr. Joseph King
Steve Peregoy

Valerie Thamas
Cathy Hoxie

Management Team - Elva Bailey, Blucational Programs Officer; James Mmdy,

Equal Opportunity Programs Officer; James Chapman, Ejual
Opportunity Programs Officer; Cyn Hadnott, Faculty Coordinator;
Mar-jeau Barret, Assistant; Michelle Ferrier, Historian

12



Goddard's Wallops Flight Facility (Wallops Island, VA)

Apprentice
Collins, Jackie

Norman, Steven

Pettit, Tyeast

Santianc, Daniel

Savage, Perdita

Proj ect

Air Aerosol
Content

Jet Fuel Analysis

Software Systers
for work Order
Documentation

Laser Physics
Applications

Instrumentation
Systams for
NASA Stonr
Hazzards Project

Career Interest

Camuter Science

Pharmacology/
Medicine

Camputer Prograrming/
Electrical Engineering

Carmputer Engineering

Engineering,/Law

Mentor

Dr. Dave Oberholtzer

John Murrell

Rardy Odam

Wayne Wright

Tan Savage
John Gerlach

Managarent Team - Joyce Milliner, Program Cooréinator, Public Affairs;

N
N

2.

3.

Patsy Cantor, Adninistrative Assistant

Aooi rentioce

Albright, Maurice

Brinson, Ashton

Chewning, Lym

Grzeszczak, Robert

Kernedy Space Center (Florida)

Pro]ect

The Effect of Electro-
mysostimulation on

Career Interest

Mentor

Medicine

Length, Strength, and

Size

Format for the Launch
Processing System

Computer Program for

Data

Fisn Camunity

Mathamathics/
Chemistry

Mathemathics

Biology

Responses to Environ-
mentsl Purturbations
Produced by Launches of
Space Transportation

Systen

Mary Frey

Robert Tooley

Glenn Seaton

Ross Hinkle



50

6‘

7.

8.

9.

10.

11.

12.

Lindsey, Molly

Johnston, Jennifer

Phillips, Damon

Pickar, Amy

Thampson, Tracy

Ting, Paul

Tolley, Renee

Weaver, Dana

Stability Predictions Engineering
on Long Term Data

Particulate Deposition Limnology
Resulting from Launches

of Space Transportation

System

Plans for Recovery Data BErgineering
System

Electrostatic Robotic Biology/Chemistry
Test Cell

Fiber Optic Testing Science
Program

KSC Blocker Develop- Carputers
ment: Intergration
and Check Out

Interelerental Oceanography
Inferences Spectral

Rackground for Several

Elements When Analyzed

for Inductively Coupled

Plasma Atamic Emmission

Spectraretry

Plant Microbes Inter- Biology
action in Conrol

Envirorment Life

Support Systen (CEISS)

John Rﬁey

Ross Hinkle

John Knight
Bob Luken
Mike Padgett

Al Ordonez

Lee Underhill

Dick Strayer

Management Team - Raymond Corey, Bducation Program Officer; June Buchanan,

N

Student Programs; Barbara Grant, Faculty Coordinator

14



1.

11.

12,

13.

14.

15,

Apprentice

Block, Michelle

Ford, Parela

Freeman, Ardrea

Fullwood, Darron

Holt, Amarda

Hugo, Anna

Jones, Cassandra
Kuo, Catherire
Nucup, Jane
Peters, Kerry
Pogorzelska,
Henry

Ramsey, Karen

Reves, Laura

Thornton, Shannon

Yip, Thomas

Langley Research Center (Hampton, VA)

Project

Digital Data
Aocquisition
Experimental Flight
Systems

Camputer Systems

Pressure & Flow
Measurement

Laser Systams
Measurament

Gas Parameters
Measurement

Data Management
Fault Tolerant Systems
RAerosol Research

Fault Tolerant Systems

Applied Materials

Spacecraft Anmalysis

Aerothermodynamics

Flight Dynamics

Carputer Scienxce &
Applications

Career Interest

Mentor

Aerospace/
Aeronautical
Engineering

Engineering

Camputer Science
Engineering
Engineering
Aerospace
Engineering
Camputer Science
Camuter Science

Camputer Science

Aeronautical
Engineerirg

Aeronautical
Engineering

Aeronautical
Engineerirg

Chamnical
Engineer

Mechanical
Engineering

Camputer Science

Michael Chapman

Gilbert Haynes

Jeff Cleveland

Michael Mitchell

David Schryer

Jares Meyers

Michelle Taylor
Charles Husson
Leonard McMaster

George Finelli
Dr. Sheila Long &
Dr. BEdward Lorg
Melvin Ferebee
Dr. Leonard Melfi

Joseph L. Johnson

Geoffrey Tennille

Managament Team - A. Gary Price, Head, Office of External Affairs; Roger Hathaway,

Education Specialist; Walt Darden, Faculty Coordinator;
Pat Foretich, Administrative Support

15



1g.

11.

12.

13.

14.

15.

16.

17.

Amorantice
el ——————t——
Ammons, Joda

Austin, John

Blair, Janet

Butts, Tammala

Cnandler, Jeffery

C ang, Martin

Cole, Sharon

Don, Ken

Gandarilla, Wilmer

Garrett, Michael

Kirby, Kammie

Nicholson, Melisa

Nudelran, Eric

Oliver, Denise

Prather, John

Quinones, Martina

Sears, Rochelle

Lewis Research Center (Cleveland, OH)

Project
Aerodynamic Pesearch

Optical Instruvent
Research

Structural Ceramics
Research

Advanced Polymers
Research

Structural Ceramics
Architectural Design
Optinization/
Camposites Research
Auxiliary Propulsion
Research

Security Research
Surface Science
Research

Solid State Device
Research

System Dynamics
Research

User Information
(computers)

Turbine Engine
Research

Icing Research
Soli1d State Research

Solidification
Furdarentals

16

Career Interest

Mentor

Science

Chamical
Engineering

Aeronautical
Engineering

Chemical
Engineering

Engineering
Physics

Chemical/
Electrical

Engineering

Electrical
Engineering

Camputer
Engineering

Camuter
Engineering

Engineering

Science

Camputer Science

Chemical
Engineering

Mechanical
Engineering

Science

Engineering

R.

F.

M.

Shyne

Seasholtz

Hurwitz

Meador

Baalini
Laucerdale

Cinty

Hardy

Mohr

Spalvins

Basin

Mall

Farrell

Norgren

Shaw

warner

Jecn



15.

19.

Tisdale, Qurtis

valentin, Ivette

26. Young, Alicia

Stairling Bngine
Research

High Temperature
Analysis

Icing Research

Micro/Electrical

J. Schreiber

Avionic/Electronic J. Caruso

Architectural
Engineering

D. Anderson

Managarent Team - R. Lynn Bondurant, Jr., Bducational Services Officer;

9.

10.

Nailinc, Faculty Coordinator

AEprentice

Aytch, Annary

Bently, Blake

Collins, Joseph

Franklin, Kera

Hardin, Janet

Harris, Judise

Hoffman, Welanie

Jones, Terrell

Kransteuber, Amy

McCarty, Mark

Proj ect

Systems Analysis
& Integration

Space Science

Information &
Electrical Systems

Systems Dynamics

Space Science

Systerns Dynamics

Systems Analysis
& Integration

Instrurentation

Space Science

Planning & Control

Marshall Space Flight Center (Huntsville, AL)

Career Interest

Engineering/Law

Aerospace Engineering

Electrical Engineering

Electrical Ergineering

Camputer Science/
Engineering

Biamedical Engineering
Marine Biology
Camputer Science
Software Engineering
Ergineering

Biamedical Engineering

17

Judith A, Fudd, Educational Services Office; Glendell J.

Mentor

Robert Crurbley

Dr. M.J. Hagyard

Donald E. Griner

Hamer Pack

Allen Gary

Dr. Richard Blackslee

David Shapman

Bobby B. Henson

Dr. Robert Snyder

Don Wohleber



11.

13.

14,

15.

16.

17.

18.

19.

2C.

MooknerJi,
Sangeeta

Moritz, Stewart

Outland, Monica

Patton, Rita

Roberts, Kathryn

Smith, Regina

Tnongs, Melanie

Townley, Sandi

williams, Danyl

Williams, Karen

aterials &
Processes

Space Science

Systems Analysis
& Integration

Information &

Electrical Systems

Space Science

Materials &
Processes

Materials &
Processes

Materials &
Processes

Enviromental
Testing

Structures &
Promulsion

Biamedical Erngineering

Physics

Biamedical Engineering

Electrical Engineering

Engineering

Engineering/Camputer
Science

Biophysics

Engineering

Camuter Science

Medicine/Law/Math/
Camunications/
Computer Science

W.E. H1ll

Dr. Martin weissxopf

Alberta Quinn

John Davis

Dr. Charles Meegan
Joseph H. Scollard
Richard Parr

Carl 1, tiood

David W. watson

Arthur S. Kirkindall

Management Team - C. Donalcd Bean, Director of Personnel; Clyde Foster, Director,

Egual Opportunity Office; George Newhby, Personnel Office;

Charles lester,

Evalyn Humphrey, Faculty Coordinator

18

Personnel Office; Jimmy Pruitt, Bducation Specialist;



EXHIBIT 4

Nanona! Aeronautics and
Space Agministration

Summer High School Apprenticeship Research Program July 1985

AL

|
SHARP 1985

SHARP '85

1985 marks the sixth year for SHARP, with numerous NASA
centers as program participants. This summer SHARP students
will serve apprenticeships at the following eight locations.

Site Students

Ames Research Center--Moffett {(Mountain View, CA)..e... 20
Ames' Dryden Flight Research Facility (Edwards, CA).... 10
Goddard Space Flight Center (Greenbelt, MD)......cceee. 25
Goddard's Wallops Flight Facility (Wallops Island, VA). 5
Kennedy Space Center (Florida)..eeccececececscncccvssoes 12
Langley Research Center (Hampton, VA).....eccceceeceeees 15
Lewis Research Center (Cleveland, OH).....eceeeeoeeeees 20
Marshall Space Flight Center (Huntsville, AL)..cceeee. 20

O ~JAWL & W
.

Total 127

Ames Moffett and Lewis are conducting the Program for nine
weeks, while each of the other sites will participate for an
eight week period.

Ames Moffett held a reunion for the 1984 SHARP students 1in
May, and other centers are making plans to do so in the near
future.

The SHARP Program contractor for 1984-85 is Tresp
Associates, Inc., a management and engineering firm located in
Silver Spring, Maryland.

\
A}

SPOTLIGHT ON THE LEWIS PROGRAM

The 1984 Christmas holiday season was a special time for
apprentices from the 1984 Summer High School Apprenticeship
Research Program (SHARP) at Lewis Research Center. A Christmas
dinner, in Cleveland, brought them together again and provided
the opportunity for renewed interaction. Much of the discussion

19 (Continued)



EXHIBIT 5

Nahonal Aeronautics ang
Space Agminisiraton

Summer High School Apprenticeship Research Program August 1985

PLAYING TO WIN

by Michelle Ferrier, SHARP Historian, Goddard Space
Flight Center: Greenbelt

Keith Lloyd Phillips came to the Goddard SHARP Program in
1983 with high academic standards and a keen interest in science
and mathematics. 1 remember visiting him at his job site in the
Cosmic Ray Laboratory. Keith was engaged in graphing the total
error margins for the Cosmic Ray particle data ... for the fourth
time! When I asked him why he kept redoing it, he answered, "I
hate erasing, so if one line doesn't look smooth, I do it over

again."”

Besides allowing him to explore various career fields,
SHARP also gave Keith the chance to expand socially and build his
self-confidence. "I met people who were really interested in my
career field and were helpful in giving a little insight about
it," he says. "SHARP helped me to be 'ahead of the game' when I
returned to school in the fall. In classes like A.P. Physics
and Calculus, I knew a lot about what was being taught and
better understood what was being taught because I had seen
applications of these courses at Goddard."

Keith entered the 11th grade at Frank W. Ballou Senior High
School and applied his new confidence and his o0ld competitive
spirit to work in school activities. He excelled on both
athletic and intellectual levels. He was a member of the track
and bowling teams, as well as "Its Academic" and the Physics
team. He became president of the National Honor Society and of
the Math-Engineering Technological Society (METS). This was all
in his role as a civilian.

K In his military role, Keith was equally ambitious. He was
Commander of the Junior ROTC - Air Force Branch, at Ballou. He
next became Commander of all the ROTC programs - Army, Navy, Air
Force and Marines - in the Washington Metropolitan Area. When he
became "Colonel", he achieved the distinction of being the
highest ranking Junior ROTC cadet in Washington, DC history.
And all before his 18th birthday!

When I really got to know Keith during his second summer at
Goddard, I vacillated between admiration and the realization
that he was only human (Oh, well, he'll never admit to it). His
true gift, I knew, lay in his sinale-mindedness.

20 (continued)



EXHIBIT 6

NNASN

National Aeronautics and
Space Administration

Washington, D C
20546

Reply to Attn of LE

Dean
Undergraduate School of

Engineering

Dear Dean:

Tne National Aeronautics and Space Administration (NASA) operates
a Summer High School Apprenticeship Research Program (SHARP)
which is geared to students who have demonstrated a special
aptitude for and interest in careers in science and engineering.
As participants in SHARP, students obtain first-hand experience
in their field of interest by working directly under the supervi-
sion of a NASA scientist or engineer. This unique opportunity
assists them with their career decisions and advancement. We are
requesting that you forward information regarding your under-
graduate programs to the students who completed SHARP '8S5.

A total of 125 young people took part in the recent eight-week
program. Only students with strong academic and extracurricular
backgrounds were accepted. Most of this year's outstanding
SHARP participants are now high school seniors. The program is
especially designed to attract under-represented minorities and
women into the fields of science and engineering.

Enclosed you will find two lists: one indicates the career
preference of each student; the other contains each student's
mailing address. Also included is an overview sheet describing
the 1985 SHARP Program. We feel that the information you send
to these students will be most helpful to them in making their
career and school decisions.

(Mo

Acting Director
Educational Affairs
Division
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NASN munsess

National Aeronautics and
Space Administration

Washington, D C
20546

Replyto Atno! LE

Dean
Undergraduate School of
Science

Dear Dean:

The National Aeronautics and Space Administration (NASA) operates
a Summer High School Apprenticeship Research Program (SHARP)
which is geared to students who have demonstrated a special
aptitude for and interest in careers 1n science and engineering.
As participants in SHARP, students obtain first-hand experience
in their field of interest by working directly under the supervi-
sion of a NASA scientist or engineer. This unique opportunity
assists them with their career decisions and advancement. We are
requesting that you forward information regarding your under-
graduate programs to the students who completed SHARP '85.

A total of 125 young people took part in the recent eight-week
program. Only students with strong academic and extracurricular
backgrounds were accepted. Most of this year's outstanding
SHARP participants are now high school seniors. The program is
especially designed to attract under-represented minorities and
women into the fields of science and engineering.

Enclosed you will find two lists: one indicates the career
preference of each student; the other contains each student's
mailing address. Also included is an overview sheet describing
the 1985 SHARP Program., We feel that the information you send
to these students will be most helpful to them in making their
career and school decisions.

Sinc ly,

A"
tis"M. Graves
aActing Director
Educational Affairs
Division

22



= _EXHIBIT 8
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—_— s !

had

GEORGIA TECH 1885-1985

Oftice of the Dean

Coltege of Engineering

Georgia Institute of Technology
Atlaria Georgia 30332

(404) 894-3354

TELEX 542507 GTRC OCA ATL

FAX (404) 894-3120

DET'GNING TOMCT 2N 7O ~Y

Mr. Curtis M. Graves
Acting Director
Educational Affairs Division

September 17, 1985

National Aeronautics and Space Administration

Washington, D.C. 20546

Dear Mr. Graves:

Thank you for the information regarding the NASA SEARP
Program and the list of prospective students indicating interest

in the fields of science and engineering.

Appropriate

information on Georgia Tech's undergraduate programs will be

forwarded to these students.

Your interest in Georgia Tech 1s greatly appreciated

wWMS/skb

An Equa' Eoucation and Employment Goporiunity Institction

Sincerely yours,
/

/ e —
i

i !
7 »
/'\ /‘l\ J v —
v \ .

William M. Sangster

23
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EXHIBIT 9

Lt diaid THE JOHNS HOPKINS UNIVERSITY - BALTIMORE, MARYLAND 21218

OFFICE OF ADMISSIONS

Q

September 20, 1985

Mr. Curtis M. Graves

Acting Director

Educational Affairs Divisicen

National Aeronautics and Space Administration
Washington, D.C. 20346

Dear Mr. Graves:
Many thanks for sending the 125 names from the SHARP program to
Johns Hophins. I w1ll be sending a prospectus and applicat.-on
materials to each of thece students.
Best wishes for continued success with the program.

Sincerely,

A

. ..
S - K /

Jerone D. Scnnydman
Director of Admissions

JBS:emp

cc: Dean Welch
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IV, ADMINISTRATION

This section on administration covers four topics: work
schedule, adrinistrative support, monthly progress reports, and

guarterly progress meetings.

Viork Schedule. The twelve-month Work Schedule has been

completed, with the exception of the final Financial Management
Report, which will be completed and submittec on or sabout
December 31. 2 copy of the work schedule 1s included 1n Exhibit

16 at the end of this section.

Adrministrative Support. Tresp Assoclates providea adminis-

trative support that facilitated the planning, 1mplementation,
and evaluation of the SHARP Program. Key administrative policies

and procedures were detailed in the SHARP Guidelines.

Monthly Progress Reports. Tresp Associates prepared

monthly progress reports that summarized programmatic and
administrative activities, accomplishments, and problems, along

with budget information on SHAFRP.

A

25



A5y

Cuarterly Progress lieetings. NASA and Tresp Associlates

i,

representatives met quarterly in Wwashington, D. C., to discuss

work completed and planned, as well as specific opportunities and
issues related to SHARP that needed to be addressed. The next

section of this report is LCvaluation.
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V. EVALUATION

Two types of evaluation of the SHARP Program weré~conducted
during the year. The first was an End-of-the-Program Evaluation
completed by those involved with the 1985 Program. The second
was a Follow-Up Fvaluation on former SHARP students (198¢ to
1984) at the eight participating centers. These evaluations are

discussed below.

A. EFnd-of-tnhe-Programr Evaluation for 1985, The benefits

and costs of this year's SHARF Program and specific ratings and
comments are summarized in Exhibit 11 at the end of this sectior,
The evaluation i1ndicates that the primary objective of introduc-
ing and exposing talented high school students to engineering
and scientific careers at NASA through a structured apprentice-

ship experience was achieved.

B. Follow-Up Evaluation. The accomplishments and career

paths of students who participated in the Program from 1988 tc
1984 are summarized in Exhibit 12, at the end of this section.

Of the 4067 students contacted, 223 or 55% responded. O0Of the 186
students who indicated they were in college, 141 or 76% were

pursuing science or engineering college degrees. O0f the 19

29



former apprentices who had earnec one or more degrees, 17 or B8S%
had a degree 1n science or engineering. And of 22 former appren-
tices with fuvll-time 3jobs, 16 or 73% had taken a pbosition
in the field of science or engineering. The 16 who indicated

they worked 1i1n science or engineering positions were employed as

follows:
No. Percent
A 2 13
Other Federal Agency....... 8 5¢
Private COTPANY cvtecveeans _6 37
Totals 16 1C¢

Specific information on each former apprentice who graduated
and/or held a full-time 3job 1s presented in Exhibit 12 at the
end of this section. The next section of the report is Recommen-

dations for SHARF '86 ancd Conclusions.
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EXHIBIT 11: END-OF-THE-PROGRAM EVALUATION SUMMARY FOR 1985

Benefits

126 talented high school students were exvosed to
science and engineering careers at NASA; 79 of the 125
(62%) were minorities; and 76 of the 126 (60%) were
women.

The Program was strengthened through improved planning,
dissemination of information, and evaluation of costs
and benefits (Planning Conference, Guidelines, Center
Plans, Newsletters, Information Kits, oral and writtan
communications, and uniform evaluations).

Many NASA projects received valuable research assis-
tance, once again.

This year's SHARP Program has helped reach the 1long
term goal of increasing the pool of gualified potential
applicants for future NASA employment in the fields of
science and engineering: 17 former apprentices held
one or more degrees 1in scilence or engineering and 2
of the 16 who held a position in the field of science
or engineering worked for NASA.

Costs
The average NASA payroll cost (direct labor and fringe
benefits), for student employees was $139.40 per week
per student; students worked from 8 to 1@ weeks during
the summer, depending on the site.

The average cost per student for contract support was
$1,968.33 per student for the program year.
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EXHIBIT 12: FOLLOW-UP EVALUATION SUMMARY FOR 1980-84

Part A: Science and Engineering Overview

Number Percentage

Respondents (Former Apprentices)

a. No. of evaluation respondents ...... 223 ,.... 55%
b. No. of evaluation non-respondents .. 184 .,.... 45%
c. Total no. in evaluatioN...eeesoees.. 487 ..... 100%
Currently in Undergraduate School

a. No. with science or engr., major .... 141 ..... 76%
b No. with other mMajJor ..ceeveesecccacne 45 ..., 24%
c. TOtALl NO. cevevessscrcssssesasesaess 186 ..... 10808%
Currently in Graduate School

a. No. in science or engr. fields ..... 4 ..... 108%
b. No. in other fields ...ceceeeocccass g ... 2%
c. Total no. ® & 0 & 6 0 0 090 S P e B S G s 0t S S o e 4 ® e ®o 0 0 109%
Graduates (college and/or graduate school)

a. No. with science or engr. degree(s).. 17 ..... 89%
b. No. with other degree(s) c.eeeeceeocss 2 ceeen 11%
c. TOLALl NO. eoveeessoasesncncnssesenss 19 ... 100%
Full Time Employment

a. No. in science or engr., positions ... 16 ..... 73%
b. No. in other posSitlonNsS .ceeeeescsoenns 6 ceenes 27%
c. TOtal NO. ceeseesescccssssessosasese 22 coo.. 100%
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VI. RLCCOI'MERNDATICNKS FOR SHZRP 'E€6 AND CONCLUSIOKS

Only one recommendation 1s made for the 1986 prograwm year:

Hold the annual planning conference 1n January 1986, in conjunc-

tion with the Uranus Encounter at Jet Propulsion Laboratorv.

Holding the planning conference at this time will serve two
purposes. First, 1t will enable the SHARP management teamw to
plan the 1986 programr with a fairly reasonable awount of lead
time, and seconc, the management team will be abhle to learn

about and enjoy the historic Uranus Cncounter first hand.

Iceally, the planning conference shoulé be held in GOctober
or November. In th1s way, evaluations and 1mvnressions of the
orior year will still be fresh 1n everyone's ~inc, anc< the
managemant tea™ would have an opportunity to consider chanjes to
the »rogra~ and other important programmatic matters. 3iso, am
earlier nlanninu conference would allow each center tc start its
nlanning work as early as November or.Decemoer with clear,

definite program i1nformation i1n hand.

For SHARP, the 1985 program year was a year of maintaining
an establishec and successful program. A new class of arpren-
tices has been grcomed and sent on 1ts way. The forner apprer -

-

tices have been tracked and their accomplishments in schecol angd
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the work force are noteworthy. Of the graduvates, a large

percentage of thetn hold degrees in science Or englngering and

have taken a science or engineering position. In addition, most

of these graduates have taken positions with NASA or other
Federal ¢overnment agencies. Everyone associated with SHARF --
especially the students, mentors, and management team members --

should feel proud and should be congratulated for maintaining the

high standards of excellence for which SHARP has become noted.
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VII. APPLI'DIX

Summaries of the 1985 SHARP Program at Participatinag Centers

Ames Research Center (Moffett Field, California)

Six years ago, in October 1979, President Carter signe2 é&n
Executive Order appropriating special funds for SHARP. President
Peagan, recognizing the i1nherent merits of SHAFPP, gave the
nrogram his seal of approval for continued success by continuinc
government funding. Pursuant to the President's directive, Rmes

Research Center conducted 1ts fifth SHAFP Program for minority
youth.

Tivwenty high school studerts with an orientation toward science
and mathematics particivated in a ten week NASE-Ames Pesearch
Center sponsored prograr during the summer of 198t (June 17 -
August 16).

The objective of SHARP is to recognize high school juniors who
nave demonstrated unusual academic ability 1n the sciences and
mathematics. Twenty talented students, who will be seniors 1in
high school 1n September, were chosen to particizate 1n SHARP
'85. Mentors were selected to provide students wita "first-hanc"
experiences 1n a research and development environment. This
allows eacn student the opportunity to "try out" his or her
tentative career choice.

In the ten weeks of their employment, the student trairees have
made important and very significant contributions to the ongoing
research here at ARC, and have also provided adcitional staff
assistance where needed. In addition to their research posts,
the schedule of the students 1ncluded field trips to universities:
and private industries doing similar research, special lectures
on topics of research at Ares, individual and group counseling
sessions, written research papers, and oral reports. The hope
1s that each of these activities has made each student feel a
part of the exciting happenings 1in space research and explora-
tion,

The space age has seen the frontiers of knowledge anc technolo~y
extended beyond the wildest dreams of our forefathers. Today's
sci1ence fiction will seem common-place in the twerty-first
century. The engineer of today and tomorrow will face increciple
anac fascinating challenges. SHARP's goal 1s to enable women ano
minorities to be a vital part of the science and encineering tear
that w1ll solve these challenges. The long-rancge ooal of SHAT S
1s to contribute to the future vool of expert scient:sts and
englneers.
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Ames' Dryden Flight Research Facility (Edwards, California)

Ten highly talented studsnts selected from the surrounding area
schools participated in the eight week Ames/Dryden sponsored
SHARP program during the summer of 1985, During the month of
March i1nformation about the 1985 SHARP program was distributed to
nine schools situated within commuting distance of the Dryden
Flight Research Facility. The school personnel were instructed
to identify talented up-coming seniors interested in science and
engineering and to make known to these students the benefits
derived from participating in the SHARP program. The schools
were also instructed to encourage women and minorities to apply.

The ten students selected to participate came highly recommended
by thear teachers and counselors. Preference was civen to those
students who hac¢ attained outstanding scholastic records. In
acal1tion to scholastic achievement, factors such as willingness
to work, determination, attitucde, and the potential for benefit-
ting from the the procram were taken into consideration in the

final select:ion.

It was the objective of KASA, by having the students work
along-side engineers and scientists on on-going projects, to have
ther accuire a deeper and broader appreciation for science arc
engineering, It was hopec that this expmerience would also
stirulate tne students to seriously consider career choices 1n

these arees.

At the end of the program, final written reports were submitted
and oral presentations were made by each student. These reports,
containing the results of the research or rroject, were made
before all of the mentors and SHARP narticipants as well as
parents and 1nterested i1ndividuals.
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Goddard Space Flight Center (Greenbelt, Maryland) and Goddard's
Wallops Flight Facility (Wallops Island, Virginia)

Twenty-five science, engineering, and math oriented high school
students at Goddard Space Flight Center and five at Wallops
Flight Faci1lity participated in the eight week Summer Hign
School Apprenticeship Research Program.

These students represented school districts i1n Washington, D.C.,
Montgomery County, Howard County, Prince Georges County, Accomack
County, Worcester Counrnty, and North Hawmpton County.

They were assigned mentors 1n the areas of engineerinc, relatecC
sciences (e.g., chemistry, physics, earth science, gecloyy, soclar
physics), systems analysis, telecommunications, statist:cs, ang
computer scilences.

This was the sixth year for the SHARP Program at Goddarc anc thc
fourth year at wallops.

While at Goddara/wallops, each warticipant has exposure to tne
daily operations of technical projects under the mentorship of
NASA4 engineers and/or scientists.

The mentor serves as & role model and the participants cain
valuable 1nformation regarding career cholces anc explorationr
from the mentor. They learn about specific skills ancd traininc
reguirements and experience on-the-job training demnancs, such as,
project completion, deadlines, interpersonal relationships, work
scheculing, proficiency, and worker expectations,

In addition to the laboratory work, the apprentices were exposed
to enrichment activities that 1ncluded field trips to a vprivate
industry site, a career workshop, career day (which 1ncluded
distinguished speakers and a technical career panel), incéividual
counseling sessions, and guest lectures.

Climaxing their apprenticeship experiences, the particigpants
reported the results of their research projects in a formal
setting to Goddard Svace Flight Center lab directors, branch
chiefs, mentors, school administrators, and parents. Their
reports were poster presentations (which included their objective
for the summer and other pertinent 1nformation) that they
presented orally at the VIP Night on August 13, 1985. Wa lops
Flight Facilityv narticipants presented oral reports at their VIP
ight on August 15, 1¢85,
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A highlight of the SHRRP Program at Godcdard this year was our
first annual reunion, held on July 25, 19¢E5, Participants
included past and present SHARP students, mentors, coordinators
since 198¢, HASA officials, and friends of SHARP.

Eighty-three students have participated in SHARP/Goddard; and
eleven in SHARP/Wallops. The neighboring school districts that
have contributed are Accomack County, Baltimore City, HowarZ
County, Montgomery County, North Hampton County, Prince Georgces
County, Worcester County, and Washington, D. C.

All of the SHARP participants have gone on to college after
high school. The colleges/universities representec include such
distinguished ones as: Cornell University, Brown University,
United States HNaval Academy, United States Air Force Acadeay,
Massachusetts Institute of Technology, Princetor University,
Harvard University, Vassar College, Boston University, Cecrge
Washington University, University of Virginia, and the University
of Pennsylvanie.

We have had two participants complete their college reculrements,
both 1n electrical engineering. One graduated from tne Massachu-
setts Institute of Technology and one from the University of
Pennsylvania. Both are now second lieutenants in the Air Force.

Thirteen more participants are expected to graduate by June of
1986.

Witn the follow-up study provided by our SHARP Historian thais
summer, it was revealec¢ that 82% of SHARP participants have
continued with matn and science related fields such as engineer-
ing, physics, computer sciences, biology, matheratics, and
mecdicine; 13% have decided to major 1n areas of business,
communications, and economics; and 5% are still presently
undecided in their career goals.

All of this is testimony to the dedication and talent of what
SHARP 1s and what SHARP does through efforts of the SHARP
management team and the SHARP participants.

Of the 30 participants this summer, 14 were new to SHARP and 16
returned from last year. Of the 16 returnees, 14 have completed
the SHARP programr and are enrolled at the following universities:
Goldey Beacon, Hampton University, Princeton, Georce Washington
University, Morehouse College, Brown University, and the Univer-
si1ty of Maryland, to name a few.

Of the 14 participants who were new to SHARP, one is an early
admittee to Princeton University and the others are eligible to
return to the prograt next summer.
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Kennedy Space Center (Kennedy Space Center, Florida)

The 1985 Summer High School Apnrenticeship Research Progsra.
(SEARF) began on June 17, 1565, with twelve acacemicelly talented
students from Orance and RBrevard County Schocl Districts. Fach
stuaent was assigned a mentor and & research nroject, 1in the
closest possible area to his or her expressed 1nterest. The
students worked an eight hour day, MNoncay through Thursday, vith
tne1r mentors. On Friday they spent four hours with therr
mentors and four hours in seminars and/or on field trios.

2t lLennedy Snace Center, 1985 was a special year. Tre SHAFRTD
students hacd arn oppeortunmity tc fly to Wasnincton, T.C, with tne
Certer Director. This was a real honor. Mentors who nacd secrved
for five years also traveled iv1th the group. At IAG> Heaacvuvar-
ters, the KSC students attended a seminar with otr2r studerts
fro~ the Lewis Res=zarch Certer. Duraincg this joint scwiner, the
students heard two l=ctures on the Srace Statior, sharec i1inforvz-
tion or tneir researcn projects, and discussed tneir eaperiences.
The afternoon was srert on a tour of the Air and Snacz Muscu™,
including viewing the new filv, "The Drea™ 1s Alive."” Students
and mentors alihe found the trip an experience tnat will be
re~embered for & lor; tire.

The 1°2E5 ShiZrF students particirated 1n nuerous activitieco,
such &s tours of the !llich Tay area of the Operations § Chaeclout
Bui1lciny, ard &n extensive tour of the facilities at Kennecdy
Snace Center. Tne students had an cpportunity to view the
launcnings of tne 51-C and S1-F Space Shuttle rissions. On.
student evar had a seat (with his mentor) on the control pane’
1in the Launch Control Center. OQOther stucents viewsd tne lavrcher
from various points at the Center. The XSC Toastrmasters rrovidc”
thei1r expertise, tise, and efforts 1n the Youth Leacersnarv
Semipars, ard 1n prepering the students for the Final PFresenta-
tion Deay.

)

Tne surmner of 1%65 also marked the five-year reunion of the Class
of 1¢8&¢0. The reunion was held at Spacenort USA. Stucents fro

all SHAFP classes vere invited. The attendeess shared exwneriences
wlth eacn other, w»articipated 1n seminars qgiven 1n the I[rrlorz-
tion Station, had lunch together, viewed the neuw fi1lm "The Dres:
1s Alive," and sew the videotape made 1n 1984 on thz SFR™T
program, The attendance was excellent, 1n that eachh SHARED c.ése
was well rernresented.
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The prograr conclucec¢c on Augsust ¢, 19€5, wit1 thz closing
ceremory nelc¢ 1n the Mission Briefing Rcom of the Orerations &
Checkout Tuilding. Tne progran 1nclucded oral pressntation
civen by the students, presentation of certificetes, specia
awards, ans a luncheon. Guests 1ncludec¢ the Assistant Denuty

Director of Kennedy Space Center, the Director of Public Affairs,
the Chief of the Education and Awareness 3ranch of Publac
Affairs, staff members, Science Supervisors from Prevaré an¢
Orance County School Districts, NEWMAST Teachers from Georuila
anc Florida, parents of the SHARP students, and N2S2 personnel.

1= N

The exposure to the "real worlé" of science &an¢ technolcg
recerveC by these students has been an enriching experience thea
will be valuaikle to them througnout the remainder of tne>
individual educztional prograrvs. The long rance ccal of SFET
1s to coatribute to the future recruiltment of scientists an
engineers needed by N2SA and the nation as 2 whole, Sovere
stuients have stated that their work at Kennecy Spacz Centcr n:
made a tremendous 1mpact on thelr career goals. Sore stud-nt
comTmentec that the progra™ helped to enlignten the> corcernin
the mary orportunities 1n the worlé of science, while otaisrs
stated that 1t gave the~ e firmer foundation to build uwon.
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Langley Research Center (Hampton, Virginia)

The 1985 NASA Langley Summer High School Apprenticeship Research
Program (SHARP) was conducted between June 24, 1985, and August
16, 1985. The fifteen students who participated were from the
Harpton Roads area, which includes the jurisdictions of: Newgort
News, James City County/Williamsburg, York County, Virginia
Beach, and Chesearpeake.

211 students were assigned to an active research program and
were socnsored by NAS2 engineers. The student research experi-
ences 1involved graphic analysis, data recduction, and/or systers
testing or analysis. FEach student was responsible for providing
the ertire group with an oral presentation of his/her work
during the program. Highlights of the summer program 1rcluced a
tour of Goddard Space Flight Center, Greenbelt, Maryland. e
also served as hosts to the SHARP groups from Lewis Research
Center (Clevelandc, Ohio), Goddard Space Flight Center (Green-
belt, Maryland) and wallops Flight Facility (¥allops Islandg,
virginia).

The second SHFARP reunion was held 1n Rugust, with sixteen former
SHARP particivants returning. Some had finished colleae,
some were still college students, and sore would begin the:rr
collegiate careers during the fall of 1985, Additionaily, the
Closing Ceremony was held on the afternoon of the final day, with
NASA personnel, school administrative personnel, parents, and
friends i1n attencance.
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Lewis Research Center (Cleveland, Ohio)

Twenty science and math oriented high school students partici-
pated 1n a nine-week NAS2A Lewis Research Center (LeRC) sponsored
program during the summer of 1985 (June 17 to August 16). Thesza
young people represented schools in the Cleveland-Cuyahoca
County area and participated in a nine-week program as appren-
tices, each working directly under the supervision of an LeRC
engineer or scientist., This was the fifth year that the prograrw
was conductea at LeRC,.

The proyram objective was to provide the students with a working
anc learning experience in a laboratory environment that woulgd
give them a deeper anc broader appreciation for engineerincg,
science, and technology. & concurrent objective was to stimulate
tneir 1nterest in the development of career choices.

In addition to the lapnoratory work, the apprentices were exposed
to enricnment activities that 1ncludec guest lecturers frorx
public and private universities, minority engineers and scilen-
tists, film reviews, career awareness programns, field trips, enc
various other types of acacdemic explorations.

Culminating thei1r work-study experiences, the apprentices
reported the results of their research projects in a formwal
setting to lab cirectors, branch chiefs, and mentors, as well as
to school system administrators, counselors, teachers, parents,
anc other guests. Theilr reports were prepared under the guilcance
and supervision of their mentors, with assistance fror theo
faculty coorcinatoer. Includecd in their presentations (oral and
written) were numerous positive 1llustrations c¢f how participa-
tion in the program influenced their career plans and aspira-
tions.

All of the students cawe highly recommended by their school
principals, school counselors, and/or school teachers, an-
all had attained outstanding scholastic records, with hign
aptitudes in science and mathematics.

The SHARP Program at NASA LeRC has been successful 1n providinc
high school students with in-depth exposure to research and
development an¢ 1t has been successful 1n stimulating anc
motivating their interest 1n science and engineering.
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Marshall Space Flight Center (Huntsville, Alabama) ¢

One of the most significant investments coming out of the
George C. Marshall Space Flight Center (MSFC) is the continuation
of the Summer High School Apprenticeship Research Program
(SHARP) . When one looks for evidence of the Center's commnitment
to 1ts future, one has to agree that the opportunity for a high
school student to explore his/her career interest alonagside an
active researcher 1s an 1mmensely valuable experience, and the
returns are 1mmsasurable. Such is true of twenty, academically
talented, high school seniors from the public, private, anc
parochial schools of Huntsville and Madison County.

For ei1ight weeks the SHARP apprentices have participated in the
onyoing 1nvestigations 1n seven of Marshall's science and
engineering laboratories. They have had the opportunity to test
theilir i1nterest 1n science, mathematics, anc encilneering.

During their week of orientation activities, the apprentices
participated 1n a ::y-long computer science workshop provided by
the Marshall Center's Computer Complex. This experience was
extremely helpful in that all the students later interfaced with
a variety of computers during their daily work 1n the labora-

tories.

The a»prentices spent 9¢G% of their time 1n the laboratoraies.
The remaining 1% was spvent 1n scheduled, weekly meetings with
enriched study activities facilitated by the faculty coordinator,.
Guest lecturers described the major projects ongoing at Marshall:
Space Transportation System (STS), Spacelab, Space Telescope
(ST), Robotics, and the Space Station project, to nare a few.
Further, the study sessions led to the publication of tne
students' lewsletter, Abstracts, and Research Papvers.

Culminating their work-study experience, the apprentices reported
the results of their research projects in a formal setting to
MSFC lab directors, division heads, the student advisors, school
system administrators, counselors, and their parents. Their
reports were prepared under the guidance and supervision of thexr
student advisor, wlth assistance from the faculty coordinator.
Included 1n their presentatlons were numerous positive 1llustra-
tions of how participation 1n this program i1nfluencec their
career plans and aspirations.

All of thne student participants came highly recommended by their
school principals and/or counselors and all have outstanding
scholastic records.
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Tnis 1s the fifth summer the program has been conducted at tne

Marshall Space Flight Center. During the Closing Raview progrem,
a SHEPP participant from the original grou» (196C) presentecé¢ a
follow-up report on the "first SHARP class."” 1In his summary he
confirmecé¢ our belief that SHARP has had a significant 1impact on
the young people who have been part of the program. Ille reported
that more than 80% are attending college and studying engineering

and mathematics.

The SHARP program has helped to satisfy a need to provide

indepth exposure 1i1n research and development to the young people
of this area. This experience has reinforced the participants'
interests 1n science and engineering and raised them to higher
levels of motaivation. Py sponsoring this program, the Marshall
Space Flight Center has made a very worthwhile 1nvestment 1n the

Center's future,.
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LIST OF COLLEGES AND UNIVERSITIES IDENTIFIED BY APPRENTICES
AND

CONTACTED BY NASA

Alabama A&M Universaity
Box 284
Normal, AL 35762

American University
4400 Massachusetts Ave., NW
wWashington, D.C. 20€16

Amherst College
Amherst, MA 01062

Auburn University
282 Martin Hall
Auburn, AL 36849

Bethany Nazarene College
6729 N.,W. 39th Expressway
Bethany, OK 730088

Birmingham-Southern College
802 8th Avenue West
Birmingham, AL 35254

Boston College
Lyons Hall 128
Chestnut Hill, MA #2167

Boston University
121 Bay State Road
Boston, MA €2215

Bowie State College
Jericho Park Road
Bowie, MD 20715

Brown University
Box 1876

Providence, RI ©2912

Bryn Mawr College
Bryn Mawr, PA 1901¢

California Institute of Technology
Pasadena, CA 91125

California Poly. State Univ.

3801 Temple Avenue
Pomona, CA 91768
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California Polytechnic State
University-San Luis Obispo
San Luis Obispo, CA 93467

California State University
5151 State University Drive
Los Angeles, CA 90032

Carnegie-Mellon University
5000 Forbes Avenue
Pittsburgh, PA 15213

Case Western Reserve University
Cleveland, OH 44102

Clark College
240 Chestnut Street, SW
Atlanta, GA 306314

Cleveland State University
Cleveland, OH 44102

Columbia University
3¢3 Lewisohn Hall
New York, NY 10627

Cornell University
Ithaca, NY 148590

Dartmouth College
Hanover, NH @3755

Devry Institute of Technology
1350 Alum Creek Drive
Columbus, OH 43289

Drexel University
32nd and Chestnut Streets
Philadelphia, PA 19104

Duke University
2138 Campus Drive
Durham, NC 277066

+Elon College
Elon College, NC 27244

50



Embry-Riddle Aeronautical University
Star Route, Box 540
Bunnell, FL 32010

Emory University
308 Administration Building
Atlanta, GA 30322

Fisk University
17th Avenue North
Nashville, TN 37203

Florida A&M University
Tallahassee, FL 32387

Florida Institute of Technology
15¢ West University Boulevard
Melbourne, FL 32901

Florida State University
Tallahassee, FL 32306

Georgetown University
37th & O Streets, NW
Washington, DC 20007

George Washington University
725 - 23rd Street, NW
wasnington, DC 20006

Georgia Military College
201 East Green Street
Milledgeville, GA 31061

Georgia Institute of Technology
225 North Avenue
Atlanta, GA 30332

Goldey Beacon College
Wilmington, DE 198¢4

Hampton University
Hampton, VA 23668

‘Harvard University
«Cambridge, MA (2138

Harvey Mudd College
Claremont, CA 91711
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Howard University
2400-6th Street, NWw
Washington, DC 20059

Jacksonville State University
Jacksonville, AL 36265

Johns Hopkins University
Garland Hall, 34th & Charles Sts.
Baltimore, MD 21218

Lamar University
P. O. Box 10029
Beaumont, TX 7771¢

Lambuth College
Lambuth Boulevard
Jackson, TN 38301

Loma Linda University
Riverside, CA 92515

Loyola Marymount University
Los Angeles, CA 900645

Massachusetts Institute of Tech.
77 Massachusetts Avenue
Cambridge, MA @2139

Massachusetts Maritime Academy
P. 0. Box D
Buzzards Bay, MA ©2532

Middle Tennessee State University
Murfreesboro, TN 37132

Mississippi State University
P. O. Box 5268
Mississippi State, MS 39762

Morris Brown College

643 Martin L. King, Jr. Drive, NW
Atlanta, GA 39314

New Jersey Institute of Technology
Newark, NJ 7102
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New York Universaity
P. O. Box 909, Cooper Station
New York, NY 1€276

North Carolina Agricultural &
Technical State University
Greensboro, NC 27411

North Carolina State University
at Raleigh
Raleigh, NC 27607

Northrop University
Inglewood, CA 906306

Notre Dame University
Notre Dame, IN 46556

Northwestern University
633 Clark Street
Evanston, IL 686201

Oberlin College
Oberlin, OH 44074

Ohio State University
Columbus, OH 4321¢

Pennsylvania State University
21 Shields Bldg., Box 3009
University Park, PA 168062

Princeton University
Box 430
Princeton, NJ 08544

Purdue University
Lafayette, IN

Queens College
1900 Selwyn Avenue
Charlotte, NC 28274

Rennsalaer Polytechnic Institute
Troy, NY 12181

“Rhodes College

2000 North Parkway
Memphis, TN 38112
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Rice University
P. O. Box 1892
Houston, TX 77251

Rochester Institute of Technology
Rochester, NY 14623

Salisbury State College
Salisbury, MD 21801

San Diego State University
San Diego, CA 92182

Shorter College
Rome, GA 30161

Southern College
P. O. Box 30
Collegedale, TN 37315

Southern Methodist University
Box 296
Dallas, TX 75275

Southwestern Adventist College
P. 0. Box 567
Keene, TX 76059

Stanford University
Stanford, CA 94395

St. Louis University
St. Louis, MO 63103

Swarthmore College
Swarthmore, PA 19€81

Syracuse University
Syracit se, NY 13219

Tennessee State University
35¢¢ John Merraitt Blvd
Nashville, TN 372083

Tennessee Technological University
Cookeville, TN 38501

)

'Texas A&M University
College Station, TX 77843

Trevecca Nazarene College
Nashville, TN 37283
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Trinity University
715 Stadium Drave
€an Antonio, Tk 78264

Tufts University
Yedford, Mz 62155

Tuvlane University
New Orleans, LA 70118

Tuskegee University
Tuskegee, AL 36088

United States Rir Force Academy
Colorado 5Springs, CC 8(5640

United States Kaval Acadenry
Annapolis, MD 21402

University of Alabama
Fox UL
University, AL 35456

Uriversaty of Aalabama/Dirmincham
University Stat:10n
Birwmincham, AL 35284

University of Alabama/Huntsville
Funtsvaille, AL 3589¢

University of California/Berkeley
12¢ Sproul rall
Berreley, C2 €472C

University of California/LA
405 Helgarc Avenue
Los PEngeles, CA 60024

University of Central Florida
P. C. Box 250(¢
Orlanco, FL 32616

University of Cincinnati
13¢ French Hall
Cincinnati, OH 45221

University of the District of Columbia

42(¢C Connecticut Avenue, N
Wwashington, DC 20017
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University of Florida
Gainesville, FL 32611

University of Georgia
Academic Building
Athens, GA 30602

University of Hawaii at Manoa
2538 Dole Street, Rm C-200
Honolulu, HI 96822

University of Houston
1 Main Street
Houston, TX 77082

University of Maryland
University Blvd & Adelphi Road
College Park, MD 20740

University of Miami
P. O. Box 248€25
Coral Gables, FL 33124

University of Minnesota/Twin Cities
230 williamson Hall
Minneapolis, MN 55455

University of Mississippi
University, MS 38677

University of Montevallo
Montevallo, AL 35115

University of North Alabama
Florence, AL 35632

University of North Carolina
at Charlotte
Charlotte, NC 28213

University of the Pacific
Stockton, CA 95211

University of Pennsylvania
1 College Hall
Philadelphia, PA 19164

University of Pittsburgh

Bruce Hall, 2nd Floor
Pittsburgh, PA 15260
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University of Rochester
Rochester, NY 14627

University of Santa Clara
Santa Clara, CA 95053

University of the South
Sewanee, TN 37375

University of South Alabama
AD 17¢

Mobile, AL 36688

University of Southern California
P. O. Box 77952
Los Angeles, CA 900607

University of Texas
Austin, TX 78712

University of Tulsa
Tulsa, OK 74104

University of Virginia
Charlottesville, VA 22983

Vanderbilt University
481-24th Avenue South
Nashville, TN 37212

Vassar College
Poughkeepsie, NY 12601

Villanova University
Villanova, PA 19085

Virginia Polytechnic Institute
and State University
Blacksburg, VA 24061

Walla Walla College
College Place, WA 99324

Wellesley College
Wellesley, MA p2181

William and Mary College
williamsburg, VA 23185

Yale University

15@2A Yale Station
New Haven, CT 06520
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