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JIAFS - A PATTERN FOR GRADUATE ENGINEERING
EDUCATION 'OF THE FUTURE°

4

J. L. Whitesides
s 8. W. Yuan
Joint Institute for Acoustics and Flight 801ences.
' - The George Washington University .

. -

T. . INTRPDUCTION

The JOinL Institute for Acoustics and, leght SCiences
' (JIAFS) 15 a- dynamic, cooperative undertaking between the
_NASA—La gley Research Center (LRC) and the School of Enqineer— i
_ing-anﬁ/AppliedSCience of The George Washlngton Univeraity
(GWU)/Wthh’lS dedicated to serving' the national needs in
stientific research, engineering technolXogy and education.
These primary functions of the Joint InstiLute are achieved
by bringing veeearchers and scholars together at. the LRC to
.exchcnge their ideas and.findings,'to give advanced training

- to Zraduate students and professional engineers, and to make

app,

opriate use of the extensive research facilities of the .

‘Cepter. This jointly operated institute is a formalization

nd the NASA-Langley Research Center which began’with a .graduate
. ) ’ . »

/educaticn program in 1968.

/ - -

/

{

II. HISTORICAL DENELOPMENT OF JIAFS ' .

{

// An off~ campus graduate study pipgram leading to Master of -

SCienge degrees iR several engineering diSCiplines was - initiated
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by The George Washlngton Unlver51ty at the NASA~Langley Research

_ Cénter in the fall of 1968. This program was a result of - .. N

®q

} with,coursee given durfng the worging&houréi The on-campus
-fcampus program. During the first year of Ehis cooperative

: faculty from GWU and 12 part t1me faculty whlch were app01nted

its operatlon.; Due -to the tralnlng pollcy of NASA, other - ' e

'educatlonal program the faculty was composed of one reSLdent

«7
lengthy dlscuSSlGnS and plannlng between senior off1c1als

I

of the LRC and the GWU faculty, and was set up as a ]Olntly

H . . e

administered venture w1th both‘lnstltutlons having inputs to

gOVernment agencies and private compandies the program was
developed prlmarlly for the benefit of part—tlme students
3 o i .

residence requirement was waived for this particular off- w R

- 2

by the Unlver51ty The part-time faculty were selected from
{'\

among the highly guallfled research sc1entlsts at the Langley .
Research Center. . | v

. B T L . . ' L

During the subsequent years this graduate study program I
expamded substantially in'hoﬁh,participants‘and scope. The

. . ° . ) LT s

curriculum has been constantly improvedfas the needs and in-

terests of Langley Research Center and George Washington Uni-

versxtj changed After galnlng conf1dence.w1th'thls new off- 4 N
- o 6 .
campus graduate program, the. two 1nst1tut10ns felt that. ev // oo
N -y

greater beneflxs could be derlved from increased 1nteractlon

in both research .and education. The needs ;and capabilities of

LR




_bllltleS of both to - therr:maxrmum advantage.

both GWU and H'C ere then conSldered, and a plan was dev1sed

6

'to satlsfy the needs of each 1nst1tutlon by us1ng the capa-v

S s
. : '

‘One of the pllmary functions of the Langley Research Cen~

*

ter is the generatlon of a large.quantity'of quality research.

‘Wlth a limited number of researchers. Much of- thls research,.

,

N

of necessmty, has become progect orlented and, rn general,

less basic.’ Conversely, unlverS1ty faculty and graduate
T
students in general perform research of a more fundamental

3 .
nature... The research conducted by the NASA s01ent1st and that-

170f the unlver51ty faculty wall be. complementary if the two re-

9 54

“searchers recognlze both the dlfferences and s1mllar1t1es of

»

thelr approach to a, problem and coordlnate their efforts in

‘obtalnlng a valld solutlon to the problem. Thls fact has long )

-been recognrzed by NASA and has led.to the support ‘of many ‘ "

‘(

'faculty and graduate students across the country. o N

The unlver51ty S prlmary functlon 1s educatlon. Continual

iupgradlng of researchers capabilltles and training of engineers

and‘scienklsts.in~new or different.disciplines'is a necessity

in. any research organlzatlon. Thus,'the unlversity-capability -

’

research center need is complementary e . ‘-‘\
e

'.;/ '~ Conducting research on a unlvers1ty campus ‘may be dlfflcult

o2

'due to ‘a lack of eXperlmental facmlltles.' Certainly this is .

[

the NASA—Langley‘ResearchﬁCenter.' In this case the university

-~
- not:the case with a .government research establishment such asg ;>

need is satisfied by. the resources of the research center,
’ ‘- R o :
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¢ " There are many research scientists at LRC‘who are quali- *
fied and interested 'in teaching- graduate engineering'courses.

This--is a double—edged reSource; On the one hand it is‘ex-;‘

tremely valuable to have researbh englneers and SClentlStS
teach their speclalty to young graduate studenté, but it may ’
also lead to an '1nbred' research staff if these faculty teach
all of the courses; This resource cfin be used most dffectively
when an approprlate number of courses in the graduate program
- are taught by full ~time faculty of the un1vers1ty while others
"are taught by the part time faculty members . The combined
qualltles of the faculty w1ll then provide a strong.fundamental
s - Yet practical graduate education for the young engineer.
Consideration of the factors cited aboVe.led to the
estaglishment inythe'fall of 1970 of a pilot program of researchr
and'education.inlacoustics located at LRC. In this program,yl
'which.was‘established with the cooperatlon‘;% the Institute of
Sound and‘Vibration Research, Southamptcn, England, a research
‘ .team consisting of one full-time Geo e.WaShingtcn'University
research fasalty and four Graduate Redearch Scholar As51stants
\‘ iGRSA) joxned ‘the GWU faculty already ft the Center to form the
nucleus for an increased and ‘more responsive 1nteractlon'w1th
Lan&lef Research genter. The resgarch team worked directly
with the NASA acoustics researchers and participated in the

graduate study p%Pgram.already at Langley. This ﬁilot program
. .

,ﬁas organized such that botg NASA-Langley Red&®arch Center and-
/ i : , .
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. dGeorgg'WaSZingtén Universfty hadfinputs to .all phases of its- A
. oL gy ) o

- operation. A similar, program of research and educatlon 1n
. PENS

&

Fllght Sclences Was establlshed in 1971, and the J01nt Instltute

. . V- "“'\ G
e for Acoustlcs and’ Fllght Sclences was formallzed later t at o

* . B ¥

, . “year. . In subsequent years, ddltdonal programs in- the ‘areas

- of Structures and Dynamlcs, EnV1ronmental Modellng and Materlals
.

Sclence were added to the JTAFS (Flgure l) | ' " CR

-y e

III. ORGANIZATION AND GPERATION OF JIAFS R

.y ’. ¥ : .

A nrogrammatlc organlzatlon of the J01nt Instltute is

shown 1n Flgure 1. Dates in, parenthe31s 1nd1date the year the

/\

program was 1n1t1ated Each of these prcgrams is jOlntly
\\\‘perated by The beorge Waéﬁ;ngton Un1v45s1ty faculty and staff

Ef’ b ‘and the approprlate NASA Technlcal or Tralnlng DlVlSlon. " The
. K !

a ~JIAFS programs may be generally categorlzed as researchy re-'

. search and educatlon or educatlon programs. The interactionr_mOng

these three types of program§ 1s ev1dent as m1ght berexpecte.

. . The Dlrector of JIAFS is Dr,.J. Duberg, Assoc1ate Director e

.

L of NASA—Langley Resea ch Center and the Co-Dlrector 1s Dr.

Llebow1tz, Dean of the School of Engfheerlng and Applied

('.. N L)

(1

-~ Sclencei The George Waahlngton Unlverslty. Faculty of The/

l'

L faculty in Washlngtonﬁ D. C.; Graduate Research'Scholar

ants; NASA engineersfand scientists who teach part-time
superV1se graduate student resea;ph, andﬂblsltlng 501enf”

ghe . /
; [ ’ ,"~ {

.\i . '7 Ta Y ‘. .
. ’ f
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o e 'and_engiﬁeers are all meﬁbers of JIAFS The Joint ‘Steering .

Commlttee adv1ses the Directors of JIAFS regardlng basic
N © . . ’

. pollcy and future plans for the J01nt Instltute.,-

[
. o . ’ . e -

e ' Educational Programs ’ ‘ &

4

_i o Two types of educatlonal programs are offered by J%AFS ) ' .
The graduate program, the orlglnal 1nteractlon between GWU
T and LRC, has grown and changed over: the past seven years as

shown "in Figure 2. . S o
| : - ~ W

. . The areas of study of fered at LRC and'the'particularfh

courses in.each area gye determlned jOlntly by thé GWU faculty

and the LPC technlcal and tralnlng personnel 1nvolved in the'*
Y
graduate program. Courses must be carefully selected accord—_
- ing to the needs of the GRSA in the research and education )

: - \—- ! .
nrograms and the part-time students from NASA, other agencies:

and companies. ’

<

Courses offered at LRC in JIAFS must conform to thefacadeéic
'standards of the Department ,within the School of Engineering
and.Applied Science which sanctions the course. Consequently

KY .
- part-time faculty are appointed by the chalrman of the appro-

Rz >

priate department,~and faculty meetlngs are held at both LRC
%nd the Washington campus w1th the full -time. and part time '

faculty. ThlS close contact insures that s1mllar academlc

standards are- maintained at the.two locatlons._'




s

particular fleld or to retrain themselves in a current area of

X
LIS

’Faculty in the graduate' program consists of full-time

Q

‘GWu faculty at LRC (each connected with the research and.

= education programs) and approximately fift§ NASA scientists

and engineers who are teachlng on a part time bas1s.; Both the
GWU .and NASA faculty serve as thes1s adV1sers and partlclpate
on examlning committees for the graduate students in-the Q 'S.
and D. Sc. programs. -

The graduate program was developed originally as a full ..

~ resident credlt program requiring no resLdence .on the- Washlngton,

D C campus in order to obtain the Master of Science degree.

In 1971 the Srhool of Engineering and Applled 8c1ence faculty‘

-

’Voted to allow, under.speclal circumstances, upon the Depart-.

Jtent Chairman's approval, the Doctor of‘Science degree to be
completed off-campus. There areicurrently"zo graduate
studentf’in JIAFS pursuing the D.Sc. degree since'faculty and
facilities are'available‘at Langley tb support this level of

education in many areas. - ) ' v

.Non—degree‘students make up almost one-third.'of the stu-

=

~dent body in the JIAFS-graduate programs. These are primarily

NASA engineers and scientists’ who are interested in taking -

courses to lmprove thelr JOb performance, to stay abreast of a

-

research, but are not intérested in obtaining an advanced de-

‘

gree. They must meet all of the same prerequisite requirements

Com )




for takingfa'course as the degree students, but are‘not .

admltted to the School. of Englneerlng and Applied Science

for degree study// .

-
.

Since 1968 the number ‘of courses offered each semeste :,'7._
1n the graduate program has doubled and the student popula ion
has 1ncreased,by~f1fty"percent. There hgve ?eeny?Z M.S.
\degrees.awarded, and several students in the;doctoral pro-|

graﬁ should finish Within this year. ' .
’ ’ » 0 ! . h ‘ . ¢ i
© In addition to the.graduate program at Langley, short

courses are also conducted through™ the JIAFS. .These short

courses (non-credit) are-offered Both at LRC and in Washington ;

hd |
I

as the need arises» The courses may.havefboth,full-time nd

'lpartetime faculty bresehting lectures on a current area'@E‘in—

al need. ' , : '_mﬂﬁ‘ﬂ‘
14

The basic objectives of each of the reseaVGh and ed-cation-

' programs, which are ' funded individually by'grants.from LRC,
. ) . § . ;
shown in Figure 1 are; to conduct research in areas of interest !

- L

to LRC, GWU and;the GRSA; to satlsﬁy the nations needs fdr‘

graduate level englneers in partlcular flelds, and to provxde a :ﬁ¢
full time educational program at LRC. These unlque jolnt‘pro-;

grans attempt to satlsfy the needs of both LRC and GWU by\u51nﬁ

1 ' v
L
|

the comblned resources and capabllltles of each 1nst1tut1? ? C

In each of the programs a research unit consisting of a GWp
: . ' |
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researchufaculty and three to five Graduate Research Scholar ,

_Assistants work with the NASA researchers on projects'of

. >
’

mutual interest. ‘The size of the research unit varies in

<

. the programs, but in- all cases plans are formulated to graduate.
and app01nt-3~5 new research as51stants each,ﬁcademlc year.

This leads to a stdble and continuing program in which some

of the‘students are in their first, second and'third year.
)(_ o The research professor in each unit has the respons1bilit§
of degermining ‘with the senior NASA researchers which. pro;ects =

hlS dnit will undertake. This is a V1tal and, at times, dlffl-

L

. cult propos1tion. Indeed the .research professor must'assure &
-that the proposed research for the GRSA lS academically

acceptable for either an M.S. or D.Sc. thesis, that hlS OWn pro-

L]

fessional interest is .satisfied and that the NASA—Langley Re-
search Center's needs are satisfied by the research project.

The reseirch professor performs research individpally and with\

the NASA scientists while sSupervising the research of his GRSA
and, possibly, NASA part-time students. In addition to his
- research and informal consulting with the NASA scientists,'the

GWU faculty presents one lecture course each semester in the

.
A

graduate program prebiously described.

"The Graduate Research Scholar Assistants are also involved

:

- in the graduate program since they take two to three courses
’ each semester until their degree course requirement is met.

Each GRSA is aSSigned a GWU research faculty adviser and a NASA
¢ - \ N .

.- - . .
. . : . % A
. ) .
.




'advfser;upon his arrival to JIAFS. This joint advisingMfur-
_ther inéﬁres that both NASA's research needs and therﬁeeds of

.

“the GRSA and the university for an acceptable thesis are met.

. N e - . . ?, . -
The research assistant conducts research half time'during the .
‘academic yearland full time during the, summer.. He receives a o
stipend from the University which enables him to pay his tui-

tion and living expenses These p051tlons are 51mllar to a re-

scarch a551stantsh1p on any campus except that the GRSA in JIAFS
‘o : J
_receives two’ somewhatrdlfferent types of guldance One of these
comés from his GWU faculty adviser whlle the other comes from
s

his NASA adviser.  Normally a° mlnlmum of twe years'is requlred

to obtain a Master of Sclence degree and three years -additiomal

study past .the M.S. are needed for thes D.Sc. degree. ' oo

Appropriate research facilities of the Langley Research Cen-

ter are made available to each of the.research units for both

.
v -

facultx and graduate student use. MostL of the faculty and GRSA:
are collocated with their NASA counterparts 1n the faC1llt;es
wﬁ%re thelr research is conducted The computer center and .,

llbrary are used by almost/all‘oflthe faculty and GRSA.
. , - Res earch Programs : ~ | ‘ .

'h In *addition to‘the research performed by the GWU research ©
.faculty and GRuA under the Research Educatlonal Programs, = T

v

other research pro;ects are undertaken thrcugh an unlque re-

search program which has been eetabllshed for V1s1t1ng sc1ent-

ists and englheers.. S

PN ) i
-, )
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The VlSltlng Members Program proV1des a mechanlsm for post-’ '?'iff
- (- - T -
doctoral or senlor researchers to spend up. to two years at LRC S
E sk G TS e
'~conduct1ng research 1n the NASA fa01lltles in conjunction w1th SRR

-1\'“ 4-"

NASA 501entlsts and GWU facmlty. The_Research 801entlst or ff* *g,””f*

Englneer may also be permanentifull-tlme posxtlons 1’ JIAFS )
. y'ﬁ;i,.& Lok
yhlch are totally research onlented The Research 801entlst'

v
. . ~

may superv1se graduate students, but 1n general does hlS 0Wn~

research gnly.~ These p051tlons prov1de JIAFS and thus GWU

and’ NASA w1th tran51ent61nputs to thg Ong01ng research and 7

-2 -

eduoatlonal programs.' co

\‘ ," - o . . . e

All of the JIAFS programs are revlewed annually by the

Langley Research Center and The George Washlngton Unlver51ty.

B Senlor members of both 1nst1tutlons then jOlntly assess the o IR

L4

progress “of the programs, recommend changes ag’ necessary and e
.o .

suggest new dlrectlons for further deyelopment of JIAFS. The'lf‘

.
. [

currentvand projected 11975 1976) complements of JIKFé-are Comr e -5:a?31

Shown ln Flgure 3 .‘"-.-‘rl ; “v . . 4 , ;: . o ‘_ B P—\ ;-v‘::“ . ,‘ -, o ‘ . e
O Qaf :’f ,“'; ) . ) '
v «' oo R - C .

v. RESULTS OF THE JOINT %ROGRAMS Lt e

The consequences of the many and varled interactlons bet—'

A

\

ween The George Washlngton Unlver51ty and the NASA—Langley Re—:fﬂ

: search Center 1n the JIAFS may be categorlzed as- research or>

-

educatlonal results. There are obV1ous beneflts and potentxal’9 54ﬂ3ffl

K

'problems 1n each category for the graduate student NASA—

T(, Langley Researdh Center and George Washlngton UnLVer51ty.."fr'fd _f#f}

i . . . 3 . ) . . .o m.. — . s X . s ]
. . S ~ 3 . f PR §
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Educatlonal

'71 . Courses in: the.graduate program taken by the GRSchomblne f?l.

< " b ~
. e

. ;[g;jpractlcal experlence'WIth academlc educatlon. Most of ‘the
f k;classes are composed of - students w1th varled backgrounds :;;5;;{17.%‘“
‘%' ;agi7,~(GRSA,,government employees, prlvate company employees) Whrch

;' Ti?ikﬁ&tend to make dlscuss1ons llvely and the classes more rnterest-lfidnﬂg3lx
. ;1 Afﬁilng; The courses are taught by faculty members who are N bm‘

A”,\xﬂfl:‘generally conductlng state of the art research in the course;'l'

‘E'-area. 'frf’ - B o | ‘ |
— : « ’ : VAN

e Each of the. graduate students must be counselled, how—(,v
LT, ever, to pursue a broad course of study even tho ;ﬁ

rent research fleld 1s narrow.. ThlS problem Qf students gg

~5”riyil’obta1n1ng an overly focused educatlonal background due to the ‘]117;;1
};b":f necess1ty of solv1ng a partlcular research problem arlses at :
A - many~un1vers1t1es and may be mlnlmlzed by faculty guldance.
tt;px fb :f'*t Educatlonal beneflts to the Langley Research Center are- "
H{-Jy prlmarlly the retralnlng and agvanced tralnlng of 1ts research
! B ’-staff by an outstandlng faculty composed of a comblnatlon of
i; full—trme and part-tlme 1nstructers.@ In,addltlon, the NASA
?fféiifif;fﬁ's01entlsts through teachlng and superv151on of students in S
Sl S, ¥

g

the graduate'program contﬁnue to rmprove thelr own research
vi7‘capab111ty as well as thelr students.j The presence of George
‘ Washlngton bn1vers1ty(faculty and V1s1t1ng'sc1entmsts-at LRC
; wd 1nsures that the program does not bec@me stagnant and helps

1
avert the 1nbreed1ng problem Slnce JIAFS is jOlntly operated,

m:'

S e oo . . ) T . X
R ) -,:J..--' R R . -
ey c N B .
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:‘~IQ;the educatlonal programs are respon51ve to the changlng edu--7
*addltlon, the. avallablllty of a str@ng graduate program on’
”s1te 1s an. excellent recrultlng a1d for the center.p

',gfor faculty, must stlll be cons;dexed : Certalnly the tempta~

ftlon to obtaln an advanced degree W1thout leav1ng the area .

ko suggest off—center un1versxty programs when they are more

jsulted to the students needs.,,

. Center and in Washlngton, D. QQ

;spec1flc job~or1ented oourses is one of the most lmportant

catlonal needs of both the Center‘and the Unlver51ty..'fn .}

The potentlal problem of 1nbreédlng, d-. e.vall or most en- k

) glneers obtalnlng thelr advanceé traln}ng from one un1vers1ty

5

. (

Y;ls.strong. It rema1ns for therSénlor members of LRC and GWU

o | _%
¥
The Unlvers1ty S educatlonal programs at Langley Research

1-/

are expanded and contlnually

L

; 1
updated through the 1nter§etlons -in the JIAFS. Faculty of

SN L
the Un1vers;ty are brought lnto contaot Wlth the NA%K/research— I

ers teachlng in- the program w1th the resultant .exc ange of

. - I
1deas, course outllnes and teachlng technlques..

Malntalnlng broad, bas1c afademlc courses 1n addltlon to

/

resp0n51bllltles of the un1VerS1ty in JIAFS. -In almost any = |

research>organlzat10n the 1nterest of most.staff and line-

vsuperv1sors\1s strongest in narrow courses almed at the parti-

cular research problems the organ;zatlon is currently attack—

1ng._nWh11e 1t 1s recognlzed that these are valuable courses

[

for the near term, the un1ver51ty must, and does, recognlze




also that research 1nterests change Wlth tlme, and thusTe—«~~>»Wﬁ*<*

that a graduate program must be composed of both bas1c and_’

applled courses’ to help 1nsure the students success in the

. R 4
N Dy

future. . T o o

Y

'/' Research . R

- ~ . .. (x’”

)

He may use Lh. most current research facll;tles,both analyt1—~

-

cal and expeﬁimental,for hlS thes1s pro;ect The student

&

assoclates dally w1th experlenced englneers and sc1entlsts,

[

as well as fellow graduate students/and faculty, and thereby,:'i’f;l”f

galns a professionallsm not ordlnarlly obtalned on a un1ver—> ) -
. o~ e '
7’ K o o

s1ty campus. Most o@ the students have the results of the1r o

research presented or publlshed by the “time. they complete all‘

degree requlrements. When the GRSA graduates w1th a Master T
( kN

",

- of Sc1ence degree he will haﬂe'more than a year s experlence

RN

»

as a researcher, and w1ll be fémlllar w1th the current re- , o~

‘ search technlques in his chosen aﬁea of lnterest. The doctoral

I \ »
‘ﬁstudent Wlll beveven more\}amlllar &uth hls professlonal area

L3

“i after three years of study and research ' . '_7 - “: : Vf~5‘
on the other hand the graduate student must channel his . .. "
e reseaych- 1nterests to those of . the Langley ReSearch?Center. jl -

This potential problem is nothreally”any'mOre restrlctxveuthan»'

. . ) . PN
Lo . ) . .




e

' on most campuses where there a 11m1ted number of faculty

.

" and hence only a llmlted range of research progects for the
'student to pursue. o . »_f_'i_'“ -,_”~ B -_bv I
“The NASA—Langley Research Center obtalns research output'

__from the JIAFS from ‘the GWU faculty, the v 1t1ng sclentlsts L

-

* ' 3;' and the GRSA:\‘Indeed the research that is done 1n the

A

" jOlnt programs is d1rectly appllcable to NASA's needs since

M .

each research pro;ect ‘is discussed and outllned Wlth both

»

j‘q.;GWU and LRC screntlsts prlor to belng undertaken by a member»v

of JIAFS In addltlon, the NASA englneers part1¢1pat1ng 1n

LR 4 '0

;‘gw ¢ _the graduate program at LRC produce essentlally ‘the’ same Fe- o,

‘

"_'search whlle pursulng thelr graduate degrees as, they do in’
VR?[ ‘full tlme ‘work status. The beneflts to,the Center ] research
ﬂ{ . under thas arrangement have been demonstrated

Y Slnce most of the programs 1n JIAFS are for both resgarch

» = ..: r
ﬁfand educatlon actLV1t1es, “the Center mlght not obtaln qulte as

'much research output from the JIAFS as it would if the programs

. ks

ﬂwere entlrely research orlented In~sp1te of the extens1ve
-

'feducatlonal act1v1t1es 1n JIAFS, the research conducted by

Z\.l [

L, ~_,4'

. | the faculty, vrsltlng members and research assrstants has led
to. the publlcatlon or’ presentatlon of 104 technlcal papers in

'areas of research Whlch are d1rectly appllcable to NASA s needs;f
[ . S

The George Washlngton Unlver51ty s research act1v1t1es

e T are’ anreased gr%atly by the JIAFS programs. _New areas of v

research are’ lntroduced to the faculty and more Epplled research

R ’:_ ' problems are suggested by the LRC englneers “to the faculty as
P _V ‘, | . . ) ' \('. . . // ‘fzr [ . . . o . . g ‘ . .

15

\)‘ - i ) ) .




‘possible thesislprojects. The University's stdfure in both- - v

the éducational and research‘fields'is increased by the re-
s search output of the jOlnt progﬁams.l R SR SRR

, . . . Y

A potentlal dlfflculty for. The George Washlngton Unlver— '

{451ty faculty at Langley is that the areas of research are .

restrlcted to those whlch NASA pursues. Fortunately a certain gA”‘o
hlatltude for the fadulty s research is avallable s1nce NASA's

'i'lnterests are . w1despread After becomlng aware of ‘the areas -

-

. of research at Langley the Unlverslty faéulty has the oppor—
~'tun1ty ‘and’ responslblllty of suggestlng new research pro;ects v
to LRC in addltlon to partlclpatlng 1n the on- g01ng research ‘ -

The beneflts from these programs as’ d;scussed above are. p

PR

'1,many, and the potent;al problems appear to be, and in general_

-

have beenh manageable.'“When these dlfflcultles are overcome,
the beneflts of the JIAFS andvsxmllar'programs 1hclude research S

‘resultsein. areas of natlonal need *and the training of hlghly

quallfled englneers who‘bedome a pool of technlcal talent ”f

- from which the nation may dray 1ts¢future%eng1neer;ng 1eaders. ' .

V. POTENTIAL OF JIAFS*TYPE PROGRAMS

t ’ -

Ba51cally JIAFS 1s a unlver51ty/research agency 1nteract10n

in Wthh the hlstorlcal prerogatives of each agency have been Y

S£ . e

presgrved,,but which permlts,‘even requlres, 1nput to these ﬂ'

* prerogatives'fromfthe other institution,‘and"therebysattempts -

- to use the best capabllltles avallable for graduate englneerlng

. . n . . .
X . . . . ! T . . . . - B Y
. ' . 3 . . .

N ° . : ™
. . .
. - . !@- )
. . . t



. . ) T : R . . : . -
iedupaﬁion and research. Some of the benefits and problems

'”assoclated.with this type of cooperative venture have been

1

.""dlscussed preV1ously What then. are the poss1blllt1es for

slmllar programs to~develop in the future° B M

N The requlrements for.thls type ‘of program are, baslcally,

- -

" a unlversrty that 1s willing- to dlscard the "1vory tower" con—

. cept and adopt a more*practfcal approach to graduate educatlon,
a - : L
and. a research organlzatlon w1th modern fac1llt1es whlch is -

vlntérested 1n upgradlng 1ts staff and suppﬁrtlng uaners1ty .

fresearch . The former requlrement 1s becomlng falrly common- -

?‘ L] w

place. Many 1f not most unlvers1t1esﬂrecognlze the necess1ty '

'n" '

for englneers to have practlcal experlence as well as strong

-o'academrc backgrounds, and have begun recently to reemphas1ze
_the more,applled aspects of . englneerlng.' A research agency

A.or maJor company 1s almost always 1nterested in prov1d1ng
4

B advanced tralnlng opportunltles for 1ts employees, but w1th

@ ‘

restrlcted fundlng and tight budgets, 1t has become necessary

for educatlonal costs to be as low as poss1ble and the research

v

or productlon output of the-agency as large as pos51ble. In

many. cases 1t may be less expenSLVe to establlsh a un£§ers1ty

-

'-type program on«slte than it is to take a number o engineers

off the JOb ano/send them to graduate schools elsewhere partl—

cularly when the 1ncreased research output obtained from the

faculty-graduate research asslstant unit is con51de ed

e e S - . . . v .

L&
*




/' : . . . .

2
If a un1Ver51ty and a research agency can cooperate close—
e .

Ry

ly the problems that arlse for each in thig tyﬁe'mf jOlnt

(,‘arrangement can be oVercomef The beneflts to all 1nvolved

in these programs afe many, and 51nce llmlted’funds'are» . e
T e
avallable for constructlon of new fac1llties, new. faCulty -l

-ob ] - N
_ appolntments, performance of research, and graduate education :

LI

" TN
in general,'lt appears that these joxnt educatlon and research

LY

— o emzmas

[dprograms, as devéloped 1n .the JIAFS do 1ndeed offer a V1ablé :

v R ' ‘. . . .
. optlon for graduate study 1n the future.'." oL e e
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