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FOREWORD

The Educational Planning for the Use of Space Shuttle (ED-PLUSS) study was con-

ducted by The University of Alabamd in Auntsville, Alabama, for the National Aeronautics
and Space Adml msfrahon, Marshall Space Flight Center, Huntsville, Alabcma The study
was conducted from March 1974 to Sepfember 1974 under contract NA58~30737 with contract
extensions through February 1975, ’ ‘

This document presents an executive summary of the study work and is submitted .

by the University of Alabama, Huntsville, to briefly summarize the total project.

The ED-PLUSS team operated under the di rection of Dr. Harry A. Encle, Pri nc:pol
Inveshgator It received gu:dance and counsel from an adv:sory committee of faculty and

staff members of the university.. The memhers of this adv:sory council are:

Dr.-J. J. Brainerd : Dr. Abbas Mirakhor
Dr. Thomas Brindley Ms. Carol Roach
Dr. Thomas Dowdle Dean John G. Rogers
Dr. Larry Doyle Dean J. E. Rush
Dr. John Gregory Dean Gayle Stephens .
‘Dr. Rudlolf Hermann Dr. K. O. Thompso\n
Dean J. Hoomani ,. Dr. Hans Walter )
A Dr. Kenneth Johnson  ~ Dr. Shi~Tsan Wu

Dr. Richard Leonard

)

Questions concerning this study may be directed to:

Dr. Harry A, Engle, Principal Investigator ' . P
University of Alabama in Huntsville
P. O. Box 1247

Huntsville  Alabama 35807
Telephone: (205) 895-6180

David L. Christensen, Co-Principal Investigator

University of Alabama in Huntsville

P. O. Box 1247

Huntsville, Alabama 35807 o \
Telephone: (205) 895-6257
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. INTRODUCTION AND GENERAL BACKGROUND

The charter of the National Aeronautics and Space Administration; as set forth in the
Space Acf of Congress, requires that NASA provide widespread dissemi nahon of infor-
mation conc% ng its achvmes and their related results, ] Considerable efforfs have l')een
expended toward meeting this objective through various NASA -educational programs.
Additional efforts are now being made to apply space technology more directly ;o fh;
educational process through démonstrations using felecommoni'coﬁon satellites such as

the Application Technology Satellites (ATS) and the Communi cations Technology
Satellites (CTS). . e

* -
* LS

Interesf in the use of space technology for educational purposes is wide-spread in

NASA. Dr, James C Fletcher, Director of the agency, ina statement to the U.s.

B

Senate Committee on Aeronautical and Space Scignces in 1974, commented: " Better
Commumcohops (resulting from space explorahon) will be used in a lot of different

ways. Educaticn is the first application that we see very clearly, because we need,

even in.the high schools, access to large=scale dlglfdf compufers." Other NASA
officials have made similar comments at other times fhat support the view that educdtion

has a great stake in space exploration as fypnfned by the SS/SL program.

‘The’ Space S'hu_ffle/‘Spoce Lab f;ansporfafion system will be able to carry into low
earth orbit on a repeating basis, in a "shirtsleeve” environment, an endless variety .
of experiments and working forces for the construction of $pace habitations and manu~-
facturing enterprises. This will provioe opporfunifies for educational use of the unique

characteristics of space.

NASA is preparing programs for f.he development of new uses and users :f the SS/SL
system in industry and government, Part of the current planning effort is the development
of new educational programs and applications to improve public awareness of the
SS/SL capabilities. The University of Alabama in Huntsville was selected by NASA-
MSPC to perform a Phase I planning and feasibility study to identify and document
a methodology needed to incorporate educational programs inta future missio‘ns and

v

operations of the STS. , - .
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Severt.l specch tasks were ,:denhf‘ed and accomplished during the course of the
UAH Phase | sfudy. This summory will address |fse|f to five that are pertinent, in the
order they appear in the final report of -the sfudy. They are as follows: i

. o TaskI - Potential User Identification
: . o TaskII "= Identification and Analysis of Space Education Programs
¢ Task Il -~ Planning Methodology for User Involvement
® TaskIV - Techniques and Programs to Encourage New Users
o TaskV - Compiling "Follow-On" Ideas

&

The conclusions and recommendations of the study team appear following the intro~

duction and background.

’ SUMMARY OF ED PLUSS CONCLUSIONS '

The research efforfs of the ED-PLUSS study team have led to the following conclusions
» and recorpmendahons concerning the educationaPcommunity and.its potential relation-

ship to the S§/5L.

e The ED-PLUSS team concludes that the educahonol community can
_ be a substantial user of SS/SL capabnlmes. ' .

*»

-

e *Any implementation of a high priority program for education should
" increase interest in SS/SL in all sectors of American life,

* o  The present lead time in the development of the SS/SL is éompohble
with the long time span necessary for educationai change. Educational ’

uses for the SS/SL might be developed by the time the SS/5L is ready
A to function. . . : .
o All educational s, particularly Level III, need a more defaited

= in-depth study for potential uses and users than was possible in the
Phase I effort, . >

e  The size of the educational user community will depend on the number
of capabilities of SS/SL developed and the depth of understanding the
educational community has of their applicability.

SUMMARY OF ED-PLUSS STUDY RECOMMENDATIbNS

%

Any conclusions derived from a study can be a basis for a valid recommendation. These

recommendations relate direcfly,fo the foregoing conclusions. The ED-PLUSS team

recommends:

e  That NASA should immediately E)egin an effort to include education as
an integral part of the SS/SL program.

o  That educational applications of the SS/SL capabilities should receive
high priority from NASA, as both a key user and a catalyst for all §S/SL.

user sectors,

P ) ‘ ‘
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o That development of educational applications for $5/5L capabilities k
should begin immediately. ) .

o  That NASA should develop a series of methodologies to link specific‘
$5/5L capabilities to specific educational objectives, * 3 ,
o. That NASA define all possible SS;SL capabilities and initiate programs to ’
broadly disseminate these capabilities to educational institutions. :

TASK'I; - IDENTIFY LEVELS OF POTENTIAL :
EDUCATIONAL USERS OF SS/SL AND THEIR CHARACTERISTICS .
For the purposes of this study the educational community is defined as the total U. S.
population directly involved with educatidn. For convenience it is '(ided into three
) ‘levels, each distinguished by special characteristics but generally sinfilar in function and

purpose, These levels are identified below:

GRADE SCHOOLS (LEVEL I) Public and Private’ . / '
o Early Childhood . o Middle Schools -
e Elementary Schools ® Secondary Schools
HIGHER EDUCATION (LEVEL ) Public and Private
. Junior Colleges ° Liberal Arts Colleges

e o Technical Institutes o Land"Grant Colleges ° .

' o Community Colleges e Multipurpose Universities
© OTHER (LEVEL IlI) Public and Private |
‘ " o Adult/Continuing Education e Vocational/Technical Education

/ . o Correspondence Schools
e Education in Industry

Military Technical Schools

The vast area of education outside of Level I and Level.ll institutions .constitutes,” |
for the purposes of this study, Level III. It zs by far the largest smgle educational grouping
in this country. lt mcludes nearly two-thirds of the population at any given time, It

‘ uvltimately receives every citizen.

Level I Description and*Characteristics ‘

Cgtegories in Level I and their Characteristics

Early Childhood Education==Schooling, in the home or in institutions, of 3 to 5

r

year old children has for its purpose to assure healthy physncal development and prepare

chlldren"for the eIementary school.
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In 1972 over 4,23 million of an eligible 10,16 million children were enrolled in
public or private programs of education. ,Exact funding figures are not avdilabl"e; but
B ~in 1974 the federal go overnment provided ‘260 million dollars to support various early
childhood programs ,, Because much of this takes place in homes, television becorfies
an 1mportont factor in its success.

. Element_y, Middle and Secondary Schools==This category consists of those edu~

cgtlonal programs deslgned .to qunde the thsncal, social, Tntellectual, and moral growth
« of children from 6 to [8 years of'oge“. They are intended to forther the basic national
educational goals, which are, briefly, (1) to assist each student to achneve optnmal
development of his physical, mental, emotnoncnl ond social potentnals, (2) to provide a
foundation of knowledge necessary for the development of values essentnal to the
- maintenance of a, democratic society, and (3) 1o prepare students to entel’ higher
. education or the labor force.,
The 1972 pOpulation of the schools in this category was approxirnately 51 million ’
children. It is expected to drop to 45 million by 1982, reflecting some of the population
trends visible at the presentTime. _Expenditures for this category reached 57.0 billion

dollars in 1972 and if present trends continue, will rise to 70.4 billion dollars in 1982.

1

. . Level I Description and Characterisﬁcs -

r Level II schools consist of those two-year and four-year program schools known
generally as junior colleges, colleges, and universities. Enrollment of the present 946
junior qollege's is apprommately‘Z.? million students (1972). By 198 this should increase
to 4.3 million. The 170l four-year institutions, of which 159 ore.universities,y enrolled
8.3 million students in 1971 and shoUld be enrolling 8.9 million‘by_ 1982, This, of codrse,

presupposes that the present recession will not be a permanent deterent to attendance in

higher education.,

In 1972 Level II institutions spent 32.1 billion dollars. This is expected to rise fo 44,
billion by 1982. Level II institutions serve the vital purpose of prov:dlng the facnlltles
and environment for students to pursue advonced studies in many discipline areas and

prepcre themsel{es for work in these areas on a professnonol level.,

-
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“Whether funded by governmenf, industry, .or sought after by individuals for their own

'n ~ . ’ [l
-, " Level Il Description and Charactenshcs [
AII fhe sources of educahon not listed in the other levels fall into this category,

»

purposes.
. s o

0For those who do not attend Level II institutions anc.i for those who complete the .
work offered by them, the remainder of their Infehme educahonal experiences will be
in Level 1. It may be as part of their _]Ob experiences or qs part of some government~
ﬁunded adult education program, or somethi ng the individual w:shes to learn at a &on-
vemenf time and place, but some form of education will-occur in each person's life till
the time of death. Very little is known about the details of this area, but government
spofisored-adult and vogational _courses account for abeut 3 billion dollars of federal
investment and industry has investad up to 15 billjon dollars (1972) in,a smgle year
in all forms of learning. How much is spent by the military and all the various private
schools of business, etc. may never be known, but is’without doubf a very considerable

sum of money, since it involves expenditures by about 135 mnllnon people.

TASK 2 A REVIEW OF SPACE EDUCATION PROGRAMS.

k3

A brief review of spage educational progra‘ms is included in this study for two reasons:
() to establish a baseline of information necessary for determining what types of NASA
educational activities have occurred in previous, as well as in on-going, projects; and
(2) to provide a necessary ‘data base for the development of a new user methodology in

Task 3 of the ED~PLUSS research study. ’

In order to establish the background for the or:-going NASA interface with the
educational community, itis necessary to consider its historical development, The .
original NASA Charter of 1958 specifies a :equi rement for the widespread dissemination
of dgta relevant to its space activities, By its Charter, NASA'is "to provide for the
wid;esf practicable and ap;;ropriafe dissemination of information concerning its (NASA)
gctivities and the results thereof". NASA has acted accordingly and for more than a
decade has maintained a variety of meaningful relationships with the educational

.community ,
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o N}S"AaOffices Inxplved with "Educaﬁon Lo
.o ) ’ .
Seyeral offlces w:fhm NA{A have been prlmarlly involved with the Pducahonal ;

commumty. These are the Offlce of Umverssfy Affairs,.Office of Public Affcurs, and a
selechon of Program qnd Project Ofﬁces. This summary ‘discusses relationships of each

of these offices to the educational community and wieghs these ,relahonshl ps in light
of new apphcahons of SS/SL :

-

- R4

Offlce of Umvers:fy Affairs / B .
s

s

Much of the bas:c research of the space program could not have been accomphshed
s0 soon had not NASA taken advantage of the wealth. of skifls and resources of the ..
nations' umve:smes. In order to tap these resources, the OUA contracfed with a ¢
total of 280 universities for over 2,600 research prolecfs pertinent to its ne‘eds .. -
Facilities were constructed, staffs trained and regeaichfbrograms were begun.., NA‘SA‘
activities such as Peszarch Grants and Contracis, Research Facilities, Multjdisciplinary:
Research, and the Resident Research Associate Program are exar;mples of some of fht; OUA
programs. - ‘ o 1 . "

The activities of the OUA have had a significant impact on the universities involved
in the programs, Both NASA apd the universities hdve be‘nefifed and in many cases a
permanent relatmnshlp has been estabhshed that wilt conhnue into the SS/SL era,

Ls

* Funding of these programs has exceeded one-hundred million dollars,

* Office of Public Affairs

This office administers the Educational Program Division.of NASA. Activities in~
cluded in its function are publication of educationdl materials, preparation of teacher
resource kits, speaker bureau presentations, media announcements, and otbers. The
OPA will no doubt serve as an initial mechanism for contact with any potential educational
user of the SS/SL, ‘ ' -

Program and Project Offices . ' ‘ : )

Approxsmately two=thirds of the money thaf NASA has invested in universities has
been through its progrom and project offices, These various offices include within thelr -
scope of activities the extension of research contracts to universities, as well as more
specific educationally dedicated programs. They utilize the faculty and staff members
of univessities for support of many projects ranging from multidisciplinary research in the
space sciences to’the .invesfigaﬁon of “such specific suxbjecfs as "Crystal Growth in Zero

-

Gravity" .

' B . b ‘
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) Model Prog[arﬁs With Potential SS/SL Applications

The ED-PLUSS team cgnsideres] the necessity of i,nvesﬁgating several NASA programs

~with edugatfona_l impact, They identifiei! the Skylab Student Experiment Program, edu- .
vc:gﬁon:::l utilization of Skyldl data, and the Appli€ations Technology Satellites (ATS?
series, with ‘emphasi}?“on ATS-6, as significant program;. Each of these will‘be discussed
and the conclusions for potential.application summarized. .
Skylab Student Experiment P-rogra\p | .

The Skylala Student Experimet)?;(ogram was directed by f:/\r. Henry Floyd of the , -

Skylab Project Office at Mcrshall Space Flight Center in Huntsville. The basic

objective of the program was to broaden knowledge about space exploration and its

potential educationd| bené{its to high school students and teachers., - _

In copperaticn with the National Sciene Teachers Association (NSTA), NASA .

solicited ideas from high school students throughout the country.” Erom more than 3,400
. Tie » ', g
proposals received, the largest number ever received from a project sponsorship, ‘according

to NSTA, nineteen projects were finally developed for flight’ aboard Skylab.

*

Final evaluation of the experiments are not céﬁmplete but their value in stimulating”
-x . interest in science and space has been Tr-nmense; A continuing program of student partici-
pation in space activities inthe$S/5L era should, if this program is an i_naicctor, have - _
far reaching benefits to both education and NASA, ' ~ B -
Educational Utilization of Skylab Data . . - .

+ The preface to one of the educational sourcebooks conceming Skylab experiments states:

“The most immediate benefits’that derive from a multidisciplined scientific
program such as Skylab are a large volume and wide fange of scientific
information. A secondary benefit is that this very-large amount of up- -
to~date information can be related in a timely manner to high school
curricula. The time lag between the generation of new information and
its appearance in textbooks is often measured in years rather than in
- months. '

It was the intent of the Skylab Education Progrdm to eliminate this
characteristically long delay by timely presentation of scientific :
tnformation generated by the Skylob Program" .

f -

F ~
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Accordingly, a series of slices, films, filmstrips, teacher guides, and other

media have been produced and made available to teachers throughout the country,
A multi-voiume series of documents were developed under contract to support the

4
total objective.,

Concern over apparent inadequate user interest in many of the materials prompted
aconference in Houston, Texas, to evaluate the materials fha} had been produced
and were planned for production in the future " The recommendations of the educators _
'relating to educational materials stemming from kylab and future missions was edited and
?jr XFenqe Teqchers Association representa~

prepared in the‘fo;m of a report by the Natipnal S

tive., These are described in detail inﬂAppenc{ix Bin glzae final report, In essence, the
feeling of the conference members was that the material was still too technical for °
many teachers and students,” Recommendations were made for more direct involvement by
more teachers in the design and preparaﬁon of such méterials. A uhdnimous feeling was
that i m the future missions, porhcularly SS/SL, educators on the feac,hmg level should

be mvolved in all planning for educational output from any of the activities.

Applications Technology Satellites

As a demonstrafion projecf to test anc improve communicafion satellite systems,

NASA began, in 1966, to orbit a series of Application Technology Satellites (ATS).

On May 30, 1974, NASA launghed ATS-6, one of the largest unmcnned satellites
in orbit. »Its function is to test the feasnbnhfy of deploying large parabolnc antennae

and various operating capabilities of large satellites. &S
Of particular interest to this study was an experiment utilizing the ATS=6 satellite
known as the "Appalachian Educational Satellite Project (AESP)", AESP is «
commun‘icaﬁons‘experi ment by the University of Kentucky to demonstrate the feasi-
bility of delivering in-service education courses and supporting informa‘fion services
(in care€r-education and elemen'fary reading) to teachers in the Appalashian region

via satellite ,

“The success of one stage in the AESP was attested to by the participants of the
experiments in a press conference held via ATS~6 from the University of Kentucky to

the Appalachian regional centersin August, 1974. Comments about the experience
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by teachers attending the courses was very favorable and indicated a definite value

in cohhnumg and expandmg such activities in the future.
TASK 3 DEVELOPMENT OF METHODOLOGY FOR USER INVOLVEMENT

The basic obj;ecﬁve of Task 3 was to develop a methodology for expanding the -
educat.ional utilization of the SS/5L by the educational community. To meet this
objective, a better understanding of the nature and characteristics of potential
educational users, and the capob'ilitiés and interests of NASA educational programs
were required. Tasks | and 2 were necessary before a detailed consideration of

pplicable methods and techniques could be performed These inputs mcluded
Zvaluahons of the other three Phase I studies and related NASA and contractor
studies. Possible application of the SS/SL capabilities as related to educational

activities and programs, with a consideration of future events related to all aspects

of this deflmhon study were also investigated.

- Inputs to Task 3
Task | Inéut : ~ . .

This task identified apd déscribed three basic educational levels with an explanation

of needs, purposes, capabilities, resources, and constraints provided.

=

Task 2 Input

As NASA has demonstrated a busic and continuing interest in educctional programs,
Task 2 was also considered necessary for the methodology development task, A pri-
mary purpose of Task 2 was to provide a better understanding of those NASA educational
activities which could serve as models and which could be expanded to allow greater
educational utilization of SS/SL. |

Other Phase I Contractor Studies

A review was made of the final reports performed by the other three Phase I
contractors=-Arthur D. Little, Inc,, Battelle Columbus Laboratories, and Stanford
Research Institute. This review was very helpful in the performance of the overall
UAH study. It helped fo focus attention on a number of considerations required for
the particular 5S/SL user community being addressed. The educational community,
because of its broad, diverse, and fragmented nature, interfaces with and is a
part of domestic and foreign governments, industrial, and, of course, academic

elements of the total world community. The results of the Phase I contractor studies
- . L4
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complemented and supported the development of a methodology for possjbly

expanding the SS/SL uhhzahon to meet the needs of this large user commumty.
Educational Capabilities of the SS/SL )

The overall capabilities of SS/SL are not fully understood or stated at this time.

Basic payload capabilities are fairly well known, being determined by thrust power

of the shuttle boosters and cargo bay dimensions. Other Phase I contractors have

discussed SS/SL capabilities for their market sectors; the UAH stud); has identified

three basic types of SS/SL capabilities having educational 1mp|ncahom. These are:

Telecommunications=-Educators are now ‘using communication satellntes to
address edu=ational needs through demonstration programs. The.capability
of SS/SL to retrieve, refurbish, and repair satellites in orbit, and the
lowering of launch costs, as suggested by Dr, Wernher von Braun, Vice

President of Fairchild Industries, Inc. and former Director of the NASA
Marshall Space Flight Center, should enhance the feasibility ogex-

panded educationd!| use of near space in the 1980s,

Educational Utilization of SS/sL Experimentsteve’aI ways that expanded
educational use may be made of what experiments are being and dre to be
conducted in space have come from the ED-PLUSS siudy. They are ag follows:

o

Principal Investigators from Level I educational institutions==The
success of the Skylab student experiment program indicates that
there is a large pool of potential Level I participants in space
oriented research that will be able to benefit from access to

LY

experiments that will be conducted in space by industrial-and
government investigators. The value to education of participation
by high school level students is hard to over estimatg., Eventually
more students from Level I should be able to see their experiments
carried out in space and perhaps visit space for this purpose. '

Principal Investigators from Level II educational institutions--These are
already participating in the space program on a contract basis for
specific projects. The future holds the possibility that college students,
as well as faculty, will have open access to space capabilities through
the SS/SL for enhancement of their education. '

Educational program experiments emanating from orbit-=Presently
identified disciplines for SS/5SL application include most of the
physical and technical sciences. A new category covering experi-
ments and programs dedicated prl‘marlly to education could help to
focus national attention on the use of SS/SL capabilities to address
problems of vital inferest to everyone in the country, namely,
educational problems.
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Another area that has not been addressed is the potential for

great educational benefits to the society by the involvement of the
humanities and social studies in the thinking, planning, and exe-
cution of space programs, They could become a great force for
support of such programs. In its planning to involve educational
communities in space use, NASA could not ignore them,

o  Piggy-Back Experiments—~It is to be expected that many of the SS/SL payloads
will not fully utilize SS/SL capacity. There will no doubt be odd shaped
spaces and areas left vacant that could accomodate small *piggy=back"
experiments prepared by Level I or II principal investigdtors. Educational
institutions should be encouraged to have experiments ready to fit such
openings in planned missions. They could be carried into orbit at zero
launch cost, this being absorbed by the primary user of the mission., Bene-

. fits to the educational community would be considerable.

e  Educational Dissemination Programs=-As Task 2 indicates, there is a larg. amount
of educational material concerning space explortition available to the public.
These include almost all kinds of media. NASA has demonstrated outstanding
capability in preparing these materials for communication-purposes. All the
communications media, television, print, radio have been utilized to make
these materials available to teachers and the general public.

-

~ As NASA adds the New User Function to its orgczmzaﬂon, new approaches sho

could be of importance are as follows: - .

e The need for awareness==It is imperative that educational decisio

pled —— |

o

regarding SS/SLactkivities, A high percentage-ofthe-contacts-s
during the study were not aware of NASA capabilities which cou
applied to their needs,

" be made aware of SS/SL capcb?liﬁes as soon as NASA decisions
e

e  The need for involvement-~It will not be possible for NASA, even with a 'large
NUF, to adequately plan for the application of SS/SL capabilities to the
needs and purposes of the educational community without complete and con-
tinual involvement of education from the areas involved. It is deemed
advisable that as planning progresses in each application program the

results of that planmng be disseminated as broadly as possible to the
educational comimuni ty so others may sense what _aspects of it might be

, brought to bear on their own problems, /

SS/SL Futures Studies ‘ ‘
Plans for the use of SS/SL must take into account the study of what the edGcgﬁonaI

system of the country’might be like in the near future and how space might contribute

»

to the solution of its problems.

P
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Figure | shows a future scenario relating the identified educational possibflities and
potential applications of the SS/SL into a composite view emphasizing the mutually
supporting role of Orbiter/Spacelab activities in low earth orbit and ed-ucational satellites
in geo=-synchronous orbit and educational institutions on the ground. These types of
scenarios need to be used t;; he||;> expand the thinking of educators.and SS/SL planner§

as they study potential educational uses of the space system, Study of this scenario

_ will reveal that educational involvement in SS/SL activities iga continuous loop as

*

education contributes to the success of space programs and receives benefits from
this involv;mer;t. Educati;m is unique in this respect, as other sectors of the society
prepare payloads for transportation and pl’an for exploitation of the results of this activity
to the exc[usi\on of other segments of the society.f } ,
Methodology for the ED-PLUSS Study

The UAH study has developed a methodology which is generalized in form but which
can accomodate a number of variable functions and inputs. A diagram of the develop~
ment approach for tbis methodology is shown in Figure 2, It is recommended that NASA
apply this methodology development plan and resulting methodologies to each. of the
three educational user levels described in Task |, To assist this activity, a description
of each functional elen:.ent in the methodolo;g:; development is given b:alow:

e Requirements ézqd Objectives-~This element defines the goal the methodology
is designed to help the user reach. In NASA's case it would apply to

tinding ways to dévelop new uses and users for the SS/SL program in the'
educational community, * . . , o

e  Constraints—~Policy, financial, physical, situation, organizational and
" communication barriers must be considered among others, for both the
"buyer" and "seller" in this element. In the case of educational appli-
cations for the SS/SL, the financial, ofganizatichal. and communication
barriers appear to be predominant. .

e  Capabilities=~These are the items that each party.is able to contribute to
the meeting.of the stated objectives and goals. For purposes of this study
this element applies to those of NASA and the educational community. The
$5/SL capabsilities:for educational applications should be considered in
any space related goal. '

e  Statement of Approach--After considering detailed factors developed in the
constraints and capabilities elements of the methodology, a statement of
+ approach (and possible restatement of the basic objectives) is required, .
" This provides a translation in suitak.e terms for the next analytical step.
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o Develop Possible Methods=~In this case, a listing of methods and .
techniques for exploring the user community for educational user appli~
cations and techniques unique to the educational community should be
developed, Demonstration programs and the use of consultants, among
. others, are examples of applicable methods. In each case prime con-
sideration should be given to attaining the stated objectives.

e Screening and Selection Criteria=-This key element requires careful
analysis of such crucial parameters as risk, cost-effectiveness, per-
formance and timing as they affect the establishment of priorities and
the refinement of policy decisions.

o Evaluate Selected Methods=-Some methods will prove more effective than

others. 'This evaluation process will eliminate those contributing the least

to the attainment of the stated objective. Potential markef programs for

expanding the utilization of SS/SL at each educational level would be identified

by this stage and a tentative plan of action laid out to match the needs and .
interests of buyer and seller. « )

e Integrate~=In this most important element, synthesis would be performed to
integrate the selected methods into a, well-defined and functional program.

"~~~ . e Sampling and Testing=~A determination of effechveness of the developed

h methodology should be made.. Feedback loops to investigate the possibility
of revising the original objectives or further refining the mefhodology could .
be applied at-this stage .

.

e  Futures Analysns--Throughout the-methodology development process the R
futures context must be given to. potential changes-in objechves, capa~
bilities, and constraints among the buyer, seller, and mterfacesfunchons

e Display of Output=~The developed methodology for meeting a porhcular set
of objectives and requirements may take a variety of forms. Usually, a flow
diagram or matrix of some type is prepared to assist in communication and to

more clearly show the flow of activities required and their relationships. A

typical methodology for the development of SS/SL uses and users from govern=

ment agencies is given in the Stanford Research Institute Phase I study. The
techniques and organizational recommendations provided in the Battelle

Phase I report should particularly apply to Level III of the educational

community, From these Phase I studies numerous methodologies could be

. . developed and displayed.

MetHodology Application

In order to apply the methodology shown in Figure 2, a free flow of information between
NASA and the educational community must be established so user needs, capabilities,
constraints, resources and ofher items of critical mteresf can be shared with NASA

personnel The same type of information must flow from NASA fo the user community s0

15
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. ) judgements and decisions might be made on a basns of knowledge of the others

N ab:hfy rather than on hoped for capabilities.

Any techniques developed from use of this methodology as applied to NASA's

search for new SS/SL users should at least addyess the following considerations:

%

" Long-range planning strategies

»
e  Understanding of user needs and priorities
0 o Technological assessment of the sfate-of—fhe-arf at ti me of program
operation >
e  Cost-effectiveness of selected mefhodolog»es compared to alternahves
e  Program objectives clearly stated and related- to overall strategies”
e  Pricing plan (cost of goods and services)
e Life cycle analysis
’ e  Technical feasibility. : .
e  Alternate approaches ' )
e . 'Schedule of key events . )
e Implementation tasks. :
"e  Key management decision points
:+ o  Clear ¢ommunication channels
’ e  Motivational aspects

During the course of early follow-on activities to this contract,. preliminary flow

charts which can display @ methodology for a parficgular level ot educational appli~

cation for the SS/SL should be developed. Also, sampling of the proposed m:afhodology

is needed by requesting comments from selected contacts made during this study. In this

way, developed methodologies can be tested by an early review of their validity and con-
‘fent. i | )
K TASK 4 METHODS TO ENCOURAGE USER AWARENESS -
Task 4 includés two elements, One is f‘he identification of educational networks

ot focal points for coordination of the interface necessary to meet regional needs. The

™~ other is the identification of techniques that may stimulate greater user awareness of
~ q b4 g
\\ " $5/5L capabilities.
™~ : - Educational Networks Consideration

\Qve basic networks,have been identified as potential vehicles of contact with the
educational community.

) dmi nistrators--Superintendents, university presidents, industrial
. traigi ng managers and their key staff members should be contacted
in a search for common needs,
" ‘e Federal Age cies—-Key leaders in these agencies need to be made
aware fha?\SS/SL has something to offer their educational programs.




Educational Communication Networks~~There are many educational .
radio and tele~communication networks in the country with capa=~ »
bilities to offer for desirable applications of SS/SL.

Regional Education Service Agencies=-Many of these agericies may

serve as model networks for SS/SL interface with regional education

needs,

, Typical Methods/Techniques' Considerations

The following methods may be utilized to stimulate yser gwareness of the potential
uses of SS/SL:. B

Consultants-~Special people or teams who can translate the technical
capabiities of SS/SL into laymen's terms, e ’
Publications=~Printed materials for dissemination to educational groups
concerning SS/SL capabilities. :
Conférences~-Meetings of specific target groups within the educational
community . ” : :
Demonstrations=~The Appalachian Educational Satellite project of the
University of Kentucky using ATS=6 is a typical example of a demon-
stration program that can be effective in showing SS/SL capabilities
applications, . '
Workshops-~Organized experience for selected target groups. -
NASA Tours=~Bring groups of interested educators to NASA Centers to
see what is being done in SS/SL applications. :
Seminars--A means of groupieducation about SS/SL capabilities.
Science Fairs=-Exhibits at science fairs will reach many interested
students who may become future users of $5/5L: capabilities.

1

TASK 5 COMPILE "FOLLOW-ON" IDEAS .

A brief description of some of the ideas having.potential interest to NASA for ex~

panaiﬁg educational applications for the'SS/SL are presented below:

-~

" Surveys, Interviews, and Questionnaires

After studies have revealed the nature and identity of potential educational
users, surveys could search for attitudes and ideas held by the individuals
concerned. Interviews and questionnaires could be used to probe for

-levels of commitment, resource requirements and availability.

Contacts and Réferences

A comprehensive listing of key contacts and references, developed

by the ED~PLUSS study, should be enlarged to provide individual names,
organizations and backgroundinformation on a variety of ‘potential users
and advisors for SS/SL educational applications,

Workshops . e
'During the Phase II period, it is recommended that two or three day
workshops be conducted dt key points throughout. the country for key
educational leaders from various disciplines. The purpose of these
would be to present the scope and capabilities of the $5/5L and
solicit ideas for-educational applications.

3
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o  Presentdtions ‘ . o
It is proposed that efforts be made to-have speeches and programs
. developed for presentation in general or "departmental® sessions of
'regional-anj national educational association meetings._These would
emphasize potential educational applications of SS/SL.

® e S5/SL User Sourcebook o B
A loose-Teaf SS/SL User's Sourcebook describing the capobilities and
. educational applications of the system is needed as an aid in contacting
the educational>community. This book would include background
information and emphasize various benefits of using the SS/SL capa-
bilities to help solve some of the pressing.educational problems,

e SS/SL Information Van s
For the educationgl community a mobile van could be designed for use
to universities, industries, etc. to contain all the models and mediq
necessary*fo bring an awareness of SS/SL capabilities to the potential
educational usar, :

e CVT Pilot Studies , .
Experimental testing or pilot sfudies for educational experiments could
use the NASA Concept Verification Testing (CVT) concept, This would
verify the validity of an experiment prior to its actual implementation.

e Contract Commitment for Education . o e ,
In order to extract the maximum educational value from $5/5L experiments
contracts with industry and government users might contain some type of
- commitment to make some types of information about them freely available
to educational users. ' y '

o  Geographic Evaluations . i
It is suggested that geographic evaluations be made to relate the widespread
NASA centers that already exist more closely to the educational community,
particularly as regards their potential contribution to educational programs

. and problems. ’

v

e International Cooperation
More work should be done on the development of cooperative international
programs using SS/SL, The educational element might prove to be the
~ common bond that will unite many different countries and cultures into
joint SS/SL programs. ’ '

Additional Follow=On Ideas - . " a

*

The following ideas were considered of sufficient value to include in the final report,
They are presented for additional review and possible expansion,

e Investigate methods to gain broader involvement of the humanities
into the SS/SL program, ' :

o Investigate the possible application of the ED-PLUSS study format, as
develbped in Phase I, for evaluation of other national goals,

| /-.“ .
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Develop methods for encouraging broader educational utilization
of planned SS/SL experiments,

Investigate techniques for i improving communication’and liaison
between potential educational users of SS/SL. N
Investigate the use of science fqirs and student design competitions
as breeding grounds for SS/SL educational programs.

- ES
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+ AWORD OF APPRECIATION ~
In lts continuing program of COoperahon with the National Space and Aeronautics
Admmlstrahon, the University of Alabama i in Huntsville looKs f'orward with interest
to deveiogments in the area of educational apphcahons of all space technology.

It hopes to be a f'ontnbutor to them as the time f'or?he first fhghts of SS/SL draws -9

. near. -
. v ) .

o

The Unive;'sity wishes to ex;iress-its qppreciat?or;\to NASA for the 'obp;r'tunity -
to participate in tbe ‘pllogram of dévelopmeént of rew uses and-users of SS/5L., [t :
- dlso appreciates the comments expressed by Dr. Wernher von Brc.:u’n in his.interviews
. ;vith Dr. Harry Engle, Mr. David L. ‘Christensen, and Mr. Sandy Campbell, oll
of the ED=PLUSS team. They have proven of greot»worth in visualizing the long-

term values of space to education.

Special gppreciation is expressed to Mr Harold Green for his time and efforts

in preparing this executive summary, : .
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Memorandum from The University of Alabama in Huntsville ED-PLUSS Study Team,
. NASA Contract NAS8-30737

The National Space an%\Aeronauﬁcs Agency, (NASA) has for some years been
engaged in the development of the first reusable Space Transportation System (STS).
Building on the experience gained in space”fligl'i}from Vangaurd to Skylab, the
first space system whose purpose is not primarily experimental is taking shape under
the watchful eyes of a generation of astronauts and engineers who have probed the
*frontiers of knowledge, and looked ‘urﬁo the future, to bring us our first glimpses
of what beneﬁts for man lieinthe$ Space beyond the sky.

Like ‘most other Americans, your life will be profoundly affected by the Space
Shuttle/Space Lab (SS/SL) program in the years that lie ahead. Regardless of your ‘
present profession, your work will, we believe, be significantly altered by the \
activities made possible by SS/SL Most nmportant of all, the education’of your
chnldren, and their children, will not be what yours was, because of what SS/SL can
make possible. ' - >

g : - »
Some of the changes thof might Ine ahead have been anticipated. These are

. discussed in the attached‘commests of Dr. Wernher von Braun, folmany years the
leader of the NASA-MSFC team, in an interview with the ED-PLUSS feam members.
NASA contracted for studies with severai companies, Likewise The University of
Alabama in Huntsville was funded to perform a Phase 1 research efforf to provide

some basic methodotogies for exploring the potentiql user commumty. .
. . 7

" Since education is the prime pirpose of The University of Alobama in Huntsville,

this institution studied educational aspects of SS/SL capabnlmes and pofenhal _

i educational uses and users, - . : .
< This document is,a brief summary of the final teport that résulted from thls v
confmctu‘T/ffort The final report is available from NASA ‘ R

»
°

# a
* We hope you find it stimulating and helpful in your future thmkmg about
yourself, ‘your profession, .:S/SL and space..

-
- « -
"~
£ . »

Attachments: 3"

" Executive Summary, Contract NA§8—307370
Letter and Interview with Dr. Wemher von Braun
Microfiche Copy of Final Beport - _ .




Of Alabama -
InHuntsville

t
Center for i i "P.O. Box 1247
Environmental Studies Huntsville, Alabama 35807

School of Graduate Studies
And Research

January 28, 1975

Mr. Richard L. Brown PMOl

Mission and Payload Integration Office
Marshall Space Flight Center
Huntsville, Alabama

Dear Mr. Brown: l

As a part of the extended contract activities on the UAH ED=PLUSS
Program (NASA Contract NAS8-30737) we are hereby submitting the transcript
of an interview held with Dr. Wembher von Braun, Vice President of Fairchild
Industries. This interview was held in Huntsville, Alabaria on October 8, 1974
with members of the UAH ED=PLUSS team. ‘The purpose-was to review the
ED-PLUSS Program with Dr. von Braun and solicit his comments and suggestions
on educational applications for the Space Shuttle/Spacelab (55/5L) Program.
Particular emphasis was placed on the ATS-6 program and its application.
to future educational satellite programs.

+  Dr. von Braun mdxcated ‘that several_key-factors-should-be addressed -
to enhdnce broader utilization of the SS/SL for educdtional purposes. Among

these were the following: oo \
l. Greater awareness of geographic, regionaliand cuitural

considerations is needed to improve effectiveness of
the educational programs at the user level.

\
' 2, . Generally the use of space and satellite broadcast
' technology Yor educational purposes has been well
received and effective asgb teaching aid.

3. . . The programming and-s6ftware problems associated "
with educational satellites is considerably_more
significant for realizing their effective utiiization
than are the-associated technalogical problems. (

4, The effectiveness-of ATS=6 and-simiiar educational
demonstrations is severely hinderedby a lack of follow=-

GO :
’ ,ﬁ"B > - - f




Mr. Richard L. Brown
January 28, 1975
Page 2 ’

’

' through and continuity. Funding limitations .
.. appear to be the primary restriction to realizing -
more positive and long term program results.

5. Real-time astronomical observations from orbit

appear fo offer unique cdvantages for educational
programs including the training of students and-

related research.Educational programs.in meteorology,
oceanography, and environmental sciences could

also have much to gain from the observational
capabilities of SS/SL.

6. Mobile facilities for research in the Antarctica can
provide an excellent model or analogy for SS/SL experimental
programs requiring Univepsify research. Similar
operational and safety considerations within an unique?
environment are required in each case, and real-time
involvement is needed in both situations”

7. A dedicated educational satellite program could |
provide efficient and beneficial services to American
__trust_territories-in-the-Pacific-Ocean areas -Joint-- - - -~
sponsorship by several government agencies should
o ) be investigated to implement such a program.

Potential follow-on activities relmed to the above comments and
to other ED-PLUSS Program recommendations are being prepared for transmittal

under separate cover.

ance‘relf,

David L.” Christensen
> Research Associate

DLC:sr
Attachment: Interview Transcript
. (

cc. Dr. E. Rush - |
Dr. K. Johnson
" Mr. G. Goodin

.
-
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INTERVIEW OF 10-8-74 WITH DR. WERNHER VON BRAUN
VICE PRESIDENT, ENGINEERING & DEVELOPMENT

[

(David L. Christensen) This is October 8, 1974. %We are meeting with Dr,

-

Wernher von Braun in the Alabama Space 'and Rocket Center conference room in

-

_ Huntsville, Alabama, Attending the interview are Dr. Harry A. Engle, Mr. Sandy
‘Campbell, and myself, David L. Christensen., The purpose of the meeting is to
discuss with Dr. von Braun the utilization of educational satelliteé for the

Space Shuttle and Space Transportation Systems of the future, This effort is

. part of a continuing research program at the University of Alabama in Huntsville.

LI s

The project title/is ED-PLUSS, which stands for Educational Planning for Uses

and Users of the Space Shuttle and is funded by NASA.

4 .

&

~

and as I understand it, you want me to put my two bits in here and there, -

(DLC) Right. ‘We have gone beyond the mid-term report, which you have reviewed.

will di%cuss the current ATS-6 satellite educational programs, its potential

follow-an, and then - this is of interest to us - a marketing discussion on

techniqués and methods for urilizing educational satellites. I know you have

|
| “

end, én@ look into the crystal ball for- future ideas.
|
(WvB) The Erea in which I could probably most*directly contribute to what you are

\ . b . .
beeY involved in all of this. Then, if we could, let's brainstorm a little at

th?

¢

Maybe we cehld discuss their problems and the hang-ups they have about this thing

FAIRCHILD INDUSTRIES, INC., - . p

(Dr. von Braun) I am pretty well famlliar with what you ‘are trying to accompligh _

tryi g to éo here is to tell you about our practical experience with satellite users.

E
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and wﬁere one could improve things a bit. My comments would cover not only

. |

some experLenceEWLth foreign countries but also remote areas withln the United
States, in particular Alaska f1 recently visited some v111ages in Alaeka where
lfealth care and educational television by ATS~6 are presently in use and talked
to a lot of people to get their feeling. We have been telling ourselves so
often what great things direct broadcast T,V. could do for such people in remote

areas that we were eager to find out what the 1mpact really was.

(DLC) Could we just tell you briefly the background on the ED-PLUSS program?

-

1

These are our final briefing charts which we can review very quickly with you,
We performed several tasks and we did this as a Phase I study. We worked with
three other contractors, Battelle, Arthur D. L;ttle, and Staqﬁord Researgh, We

are all working as a team to investigate uses of the Space Shuttle for new

apgiications beyond what NASA has identified. So now it goes into a Phase II

' program. We looked at different levels of education. We structured this and

we looked at different expenditures and funding as a sort of market survey, This
is all discussed in detail in the report. Then we identified some basic needs
common to all these levels to consider something pertinent and related to the

space program. We then arrived'at certain conclusions, which I won't go into

but these were pulled right out of the report, as shown on this briefing chart,
Ther we looked at NASA to eee what they had been doing with the field of education,
ident?fied certain groupings, you might say, and recommended certain activities
which could have anm impact in the future on’ the space shuttle program. ‘ﬁe also
developed a scenario to help expldin how all thi; fits together. Here we show -

educational satellites, such as the ATS-6, and we show how it could be interfaced

with Level 1, 2, and 3 educational activities, involving teleconference rooms, 2

]
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libraries, student instructions - the things you are very familiar with, Then
we went into the dissemination program, also going through this loop t; help
support activities‘on space shuttle. Here we;get into the student investigations |,
such as on the Skylab Student Experimgpt Program, and all the research people
, in educational institutions involved in experiment programs. Then we looked

at)educatioeal experimen?s from orbi; where, fér examplé, you might evaluate
environmental p;rameters with gfbund truth measurements, using students on

. the ground and tr&ing to loop together. You link these.things, bf course, in :
real time through an educational.satéllite program so that it becbmesra working A

system that is self-sustaining or self-supporting. That is the scenario we

would like to evolve out of this.

o -

Then qgﬁyggkggﬁggdé*§1§§égé_ﬁppigachwtoﬁde§§10p~£echniques—andwmethodoiogy""*“*‘“”"
to apply these ideas in a very syatemab;b way, These are all descriggq again in

the report, so we basically suggested to NASA, "Loog, here's your tool and this .
is what we think you should do to arrivelat the next step."” Then we developed a

matrix showing the educational categories and the interfaces aﬁd also, thé NASA

offices and their educational capabilities and tried to relate these things to each
other. Of course, this has to be applied to the futures context so it becomes

three-dimensional, which makes it very.complex to weave your way through the whole

pattern. Out bf this we also came up with some different techniqués for

stimulating educational use and we describe the use of consultants, seminars,

»

- workshops, and particularly, demonstrations, such as ATS-6, It is valuable when

you can actually see these things demonstrated, Teachers here in Huntsville
k]

really reacted favorably Eo this whole program. We sat in on the press conference ’

here and it was really an eye opener. Dr, Engle ﬁight want to comment on this.

o . ,
>



—— - —— —decisions-NASA needs to address and the need for a tariff model, the pricing Co-

* (DIC) Yes, at this stage. -

. and evaluate new users and uses, The other contractors concentrated more on

1

(WvB) Did you particularly concentrate on the methodology?

(Dr. Harry A. Engle) Basically, yes. But our basic objective was to identify

market methodology. We attempted to say, "Where is this market?"

o>

(DLC) "And where do we- go from here?" 0

(HAE) Rather than each coming up with only a methodology, we have a combinatiéon

?

of things. We think we went one step beyond the others.

(DLC) Arthur'D. Little looked at the front end problems - the policies and

structure, and all those things which are essential before they get into

operétionai programs,

(WvB) Would it be useful for you if I gave yéu some of my own private thoughts?
- I think yolir methodology is in pe¥fect shape, and I don't want to add any more
becagse I think it is very well thought through, Let me first say what‘my
"exposure was. I had quite a few talks with people in India, I saw how ATS-6
works in*Appalachia, and now most recently, in Alaska, The fundamental problem
is, of course, th;t the people say, "Well, it may take only a.few weeks to

demonstrate the technical soundness of the direct T.V. broadcast experiment, -

the fact that you can really provide good pictures in the villages - but it will
take years before you will have learned doing a good job in using this new
educational tool. This is a social experiment involving thousands of people

and there is a lot of trial and error involved in the development of effective
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programware. "'

useless for another. Their effectiveness depends on geography, traditionms,
ethnic and religious hang~ups, and'regionai value systems., For this reason
thé main complaint we hegr is that NASA has not completed its job, that NASA
has stopped with the purely technical part of theldemonstration. NAéA, fhey
Eomplain, provided ATS-6 -and saié, "OK, here it is. You have it fof,one year
in Apﬁalachia, Rocky Mountains, Alaska. Then we will move it on to India."
The critics are entirely righ; when they say you can't work like this when
tﬁousands of people are involved who .are tFying to find the best way of using
this as a new educational tocl. Tﬁerg are bitter complaints about NASA being
preventad by the Okfice-of Managemeﬁf and Budget~(0MB) from finishing the job

it had tackled with so much dedication and competence. OMB says to NASA:

e o T
e

" Look, your NASA mission is to demonstrate the basic technical capabilities of

e e e
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your new applications satellites.. If there is a real need féf this sort of

thing, then let HEW or whoever the logical user “is establish an operational use

program and come back]tO'OMB and request the funds for it." Now HEW cannot

possibly be expected after one year of experimentation with direct TV broadcast

1

education to specify a long-term nationwide operational program. So, the net

Programs that may be good for one environment may be completely

S e

result is, we have this beautiful thing here, but there is no effective follow-up.

The potential benefits of a highly successful $200 million experiment paid by the

American taxpayer are falling between the cracks. We were told just a few days ago

‘that any continued funding for the back-up for ATS-6, the nearly completed A@S-?,

probably will now be terminated. It is a dead-ended thing. For space applications

to become really useful, there must be continuity iw all of this. There must be

an orderly and funded transition process from the developing to the using agency.

There are also many cases where money can be saved through satellites

et




right now. For example, are you familiar with the Veterans Administration?
There are several'hundred VA hospitals in the U.S., most o{ them quite small.
They have a perenhial dilemma. They say, " We just cannot spare our only doctor here
in our small-towh, 10~ bed hospital, to go on a trainihg eourse to get an up-date

‘ en the latest treatment of diabetics or something like this." Now if you could
keep that doctor in his hospital by providing him with a direct satellite~broadcast
television program, where he can bone up on these things, he could continue to do
his hospital job and at the same time get a professional up-date. Just think of

the savings and gains in medical proficieag& this could bring about. The same can

be said for teachers. In Appalachia thé/response we got was generally, "Well

e —

I have been teaching classes for years, but now with this ATS-6 satellite you can
get 2 first—class up~date the night before. They brief you once more on the topic
_you'll cover in the classtoom and even give you a few hints on how to get the story
across a little better to those kids. I feel I'm really five times as effective
a teacher as I've been before." ’
Now many people ate concerned about the developmeht of programware or software,
. An educational satellite is a voracious thing, you know. It sits up there in the
sky and demands to be fed with programs for eight hours a day. Few people realize
the magnitude of that programming task. We have been telling ourselves for years
that the greatest value oﬁ educational satellites is that they offer you an inter-
acting system where the teacher does not .only teach one-way, but where she can
also test the kids. In the simplest form this may be done with a miltiple choiceh
answer system where the teacher asks via television channel, "What is the right

¥

answer, Option III Option IV, II, or what?" The kids then push the appropriate

1

butten of their choice and the signal goes back to the satellite. The satellite

’
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registers the replies and comes back after 5 seconds with the announcement that

60% of the kids say Option III is the right answer. Here again, we have something

%, undoubtedly of tremendous potential for remote areas in this countty and for ..
‘
&

developing nations.
But where is all this heading with OMB's unimaginative attitude’

In India educational satellites such as. ATS-6 and its operational follow-

-——— "~ ps§ will also have uses of great significance. India, too, witl»use them for

elementary education in their 500,000 villages. But they will also use them

to instruct farmers about things like better fertilizers and how to use them to

grow more corn or wheat or rice. I saw a major instructional experiment along

these lines recently, that involves a terrestrial TV station in Delhi and some

. 100 ‘normal TV receivers distributed to nearby villages. The program I saw in

. . one of these Indian villages was quite corny but extremely effective. You see

a guy arriving in a village in a jeep. He carries a suitcase aiid assembles a

few farmers around himself and cracks a few jokes in the local idiom. Then he

opens his suitcase and says, "Look what I have here, a chemical fertilizer", -

nebody had even heard the word before. He unpacks his suitcase and'says, "Have

you decided what you want to grow? Do you know what kind of soil you have?" Next

he shows them how ‘to make a soil’analysis. He takes some bottles out of his case

and scoops up some dirt and adds some of his fluids. Then he lets one of the

local farmers do it, with lots of laughter and a few dumb jokes. These presen-

tations go over beautifu y because the village people can relate to what they N

see and hear. They may even recognize a face here and there or they may say, .

"Isn't that our neighboring village?" It is also very important for the presentor

N\,

to use the local idiom. An Indian who knows the United States'very well told me,

"Qunpose you wanted to teach an Alahama cotton picker via T.V. some better methods

to pick cotton; would you do it . in a Bostonian accent? The guy would probably feel

offended or he may not even understand what was being said and turn the set ‘of £.

You have this kind 'of problem in India all over the place." There are many dialects

and even many difierent languages. Also, farmers have different problems in

different regions. For inetance, you don't talk about cotton picking to a guy

. growing wheat in Wisconsin or raising sheep in Wyoming. You have to pick the

right subject for your specific audience and present. it in a folksy idiomatic way

\

to the people yoi are addressing. 5
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(HAE) We have tried in the body of our study to talk about regionalizing .
needs to get the input from these people as- to what their real needs are rather
than someone on the national level determininé it.

(DLC): We addréssed that part in detail.

(WvB) I have the feeling it would be a great mistake to go to these villages
" with sophisticated software developed by places like the Harv?rd Business School.
With their glib; slick language you'd simply be talking above everybody s head.
Their sophisticated words, their language, their entire approach is just not corn;,

not folksy enough. - G o
. (DLC) That's a valuable input. Could ne now look into the crystal ball a
little beyond ATS-6? ) ' ' ‘

(WvB) There is, of course, the big question} How do you tie the future world-
wide educatiohal and scientific satellite programs together with the future Space
Shuttle? And what could the'universities do'to get ready for this new phase?

Let me start with a scientiff#t program, the Large SpaceaTelescope (LsT). I
think in future astronomical courses at universities, young astronomers should be
exposed to the vast new research opportunities that the LST, carried aloft and
supported by the Shuttle, will offer them. You see, in astronomy you have a
situation where the high priests still have the first draw on the big cathedrals,
the instruments. A distinquished gent who is well established and naybe has the
Nobel Prize just hollers and gets the Palomar reflector for a week. But the young
postgraduate student, while he may be a lot more up to date, often has a hard time
to get even close to sone of the choice instruments. There are lots of young
astronomers today who say, "I have still one advantaée going for me. That old
graybeard will never go to orbit in the shuttle, but I will! And so I should try
to go into astronomy programs where I, as a member of the young generation, have a
unique advantage over him. I would like to prepare myself for future shuttle-supported
astronomy tasks which are not suited for these older gents." This means, ot course,
that .stronomy courses should cover future shuttle-supported astronomy research .
plans. They should cover science experiments that you can do on the shuttle but
not on the ground. An ontstanding feature of shuttle astronomy is, of course, that
the entire electromagnetic spectrum is at your disposal, whereas, on the bottom
of the atmosphere you can only observe the frequencies for which the earth atmosphere
is transparent. That means the shuttle offers plenty of new opportunities for

planetary observations, solar astronomy, infrared, ultraviolet and X-ray stellar
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* ptepare me for my role in this. ) ) .

astronomy, etc.; If I were a young astronomer and somebody offered a course in my
university 1§beled "Astronomical Observation Opportunities Being Offered by the
éhuttle-Supported Large Space Telescope", I would jump at the opportunity. Although
you may not always get the precious Large Space Telescope assigned to your program
there is still the more versatile Spacelab with its smaller pallet-mounted battery
of telescopes. They may not match the big aperture of the LST but still offer the
full spectrum capability. * . . - w- .
Young scientists can also pursue othertobjectives in the Shuttle. Looking

down onto the earth they can work in meteorology or oceanography. So let's identify

science programs that require man's being up' there, and prepare budding students .

for these tasks in well-structured university courses! You &111 attract the young
)

scientific generation because again they know the old men can't make it and arelless
of a competition. If I were a young man inﬁerested in any. of these fields inVOlving

earth-observation from the Shuttle -~ I'would hope my university offered courses to

-

I don't think I am talking here about something fantastic because I have seen
a very similar trend during my 1968 visit to Antarctica. During weach Antarctic
summer -~ which is our winter - an average of 300 to 500 American young scientists
and postgraduate students are down there for about three months. The typical mode
of Antarctic research today is for a guy to identify a Lcientific objective that
he wants to pursue - whether it is the love life of the penguins or sonething on
g1aciology or meteorology in Antarctica. One guy I met was studying the iron
deposits on ,the clean Antarctic ice and snow cover caused by shooting stars! They
offer a historical record on both snow deposits and shooting star abundance gning
back over a thousand years. There are lots of interesting topicé like this. The
applicant works out a_study proposal and submits it to his Professor. The university
passes it on to the National Science Foundation. If they. like the proposal, they
may underwrite it, which means they pay the fare of flying the student down there,
they pay for the modification of the Antarctic house trailer that goes out there,
and if the student is married they pay a little salary to his wife who's left behind.
After the guy has collected all the data he needs he returns from Antarctica, goes
back to his campus, writes his thesis, and gets his doctor's degree. That's the

1

way much Antarctic research 1is conducted these days.

- 1




A

) supplementary report.

You know, you don't go to the South Pole anymore with dog sleds. Instead, they
move a well-inSultaed house trailer onto your campus, say; at the University of
Wisconsin. During the summer, preceding your Antarctic trip you put all your
research equipment into that house traiier and check it out. For example, if you
want to study the aurora australis in éntarctica, you try out your instrumentation
on the campus, using an artificial radiation source forggalihration. By the time
your house trailer is ready to be moved down to Antarctica it has become an entirely
familiar environment for you. You turn “the trailer over to the Navy, they put it
in a cargo plane and f}y it directly down to the ice. When you arrive, you find
your trailer burried under the snow and ready for work: Everythingyds still in
there, even the pin up girls you pasted‘on while the trailer was stf%i on the campus.
I think this 1is very similar to the operational mode we can foresee for the Shuttle‘-
just replace the Antarctic house trailer by ‘the Spacelab. Antarctic researchers
don't necessarily get a brand-new trailetr either. The trailer assigned to them has
probably been on the ice five times before he gets it assigned for his particuiar
program. The Spacelab, too, will be brought to the campus and prepared there with
its special mission-related research gear, flown to the Cape,\placed into the
Shuttle orbiter, and flown up to orbit along with investigator. A week or sometimes
even a month later‘he comes back with all his data and writes his thesis. . -

I think it is vital to tell young people that this sort of thing will be
available to them. There will be this fabulous new opportunity to address many
scienfific challenges with the new powerful research tools offered by the Shuttle
and the Spacelab. . ) i ’

(DLC) Ihis is one we didn't include as a model, but we certainly will in our

N A
i

(WvB) Even the safety aspects of research in Antarctica and future research
in the Shuttle have certain sinilarities. A postgraduate student in astronomy
working on his doctor's thesis by using the Shuttle—supported Large Space Tele-
scope will undoubtedly have to undergo a cram course‘for~iiving in the zero-gravity
environment of the Shuttle for a week. The Anarctica guys get a similar cram
course on what it is.like to be in Antarctica. The way it works out there for that
researcher is that the Navy keeps him alive, feeds him 'and flies him out or brings
in the doctor in case he gets sick. This logistics support is a different world

»
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altogether from his scientific rese;rch program. There are a few things even the,v,r

well supported researcher has to know, of course. For example, what do you do in \
case your house trailer catches fire, which, strangely enough, is considered the
greatest single hazard in the Antarctica9 You see, if .you wake up and find the

th1ng is filled with smoke, you may reach.for the fire extinguisher. But if that
five is not’ out quickly and you ate forced to get out with a 40 mile wind blowing
outside and you get out there in your paJamas, ‘you are good for about one minute.
Yet there is a very simple solution to that problem. They just bury a big wooden
¢rate under the snow nearby. It contains well insultated sleeping bags, a sterno
acooker with some food supply, and ‘an-emergency radio. It is the equivalent of a

lifeboat. ‘ b e

An emergency in space ig really not™too different. There is no immediate.
requirement to return to earth. If you have a fire in your spacecraft and its
_ interior becomes unlivable, you first need an emergency cocoon. For the time .
being 4t provides you a%l the safety you need. \You are not about'to die because
you are in a stable orbit. You are just as safe as in that little crate in
Antarctica that keeps you warm even when there is a biizzard outside. People have
" to know.these little.tricks before: they can or should go‘out, - to Antartica or to
orbit. For your purpose, Dave, let me say that this sort of information should be
presented in training courses to prepare the kids properly. &

(DLQ) We ' are even planning a proposal along this line from the University to
NASA, so we do plan to pursue this. ] )

‘ (WwvB) I have one entirely different suljject which may or mayfnot £it into ° .
your study: I believe an educational program’can be of very great political value
to America in what is called ‘the Pacific Rim - the western rim of the Pacific Oceans
Are you familiar with the East-West College in Hawaii? The purpose of that school,
i1 a nutshell, is to bring in students from Japan, Korea, the Philippines Viet Nam,
and Thailand, and expose them to the American way of life- and thinking, but do it

in a semi-oriental environment, namely in Honolulu. The guys are then sent back to
their respective countries in the hope that they will become leaders there. Now

the countries that I just mentioned are indeed sending numerous students to that )
East-West College. But America also has those vast territor1es in Micronesia,
American Samoa and so forth. Most people ng on these hundred of islands actually
have very little evidence of being citizens of American trust territories. We don't

like to call these islands colonies,, but noBody knows what they really are.‘ They




o
¢ .
Tt Provi - . t, “ e i
1

.

A}

«

‘ are neither fish nor fowl. They have no national identity and if they like~us
they do it in a vague way because they really do not know very fiuch about America
They | have orphan status. I guess about the only way they "are occasionally
reminded that they belbrng to the Américan orbit is when every now and then the
Navy sends a destroyer there and shows the flag " Now with the help of ‘an educaticnal
satellite beaming a well thought out program into these Pacific Rim islands, we
could really ‘pull them'into the American orbit. I think, and that may be a very
personal opinion, is sort of positive approach to provide an American presence
would be much more |effective and lovable than fighting a war in Viet Nam. .I am
sure the local peopﬂe would endorse such a satellite service whole heartedly
And I think even for the ,Department of Defense this would be a most cost-effective
way' of spending the defense dollar in the western Pacific.
(DLC) Have you proposed this, or is it just sort of a gleam in your é§e right
now? 1 ' ) ’ ‘
4WVB) A very knowledgeable man.brought this idea tq my attention. Have wou
heaé@ of Rex Lee? He used to be Governor of American Samoa during the Kennedy*®
" administration. He introduced educational television in American Samoa more
than ten years ago. He wanted to set up a first class educational system _ in Samoa,
but not by importing hundreds of American school teachers who would only deprive
the children of their native heritage. "He wanted fo have the kids first raised
in' their native culture and language, and bring h the English language and the
American culture later. Since tliere were not enZugh native teacher§ Rex Lee .
brought the American Educational Television Assbciation into the act. They looked *
over the island and told him that it was tailqr-made for edugational television.
They put a television transmitter on central Rainmaker Mountain on American Samoa
_to cover the various villages scattered arognd the periphery of the island., I
saw that system in‘l968 when T came back from Antarctica and was greatly impressed.
Rex Lee later became Commissioner of the Fed ral Communications Commission. He '
] also knows Alaska very wells That's why I invited him to attend a,meeting we had
a couple of weeks ago in Germantown., Maryland, with a group of Alaskans interested
in better communicatons for social services. That's where he brought up the question
of,similar services for the Pacific Rim. "American Samoa was only one little islandz:
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he said, "and educational television was highly successful there, With the help

of a satellite you could provide that same kind of service for all these many
islands in the Pacific Rim"

(DLC) That would be nice joint venture between ﬁOD andjgéSA for using the
educational satellite.

L ¥

~ (WvB) I would suggest that you throw it into your hopper, Dave. Maybe
- Someone will read it and pick it up.
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