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THE PROJECT MANAGEMENT RESEAKCH SERIES

Studies of Project Management
and Management Systems

The studies incorporated im the project management research
series ave supported by a grant from the Natiopal Aeronautics and
Space Administratign to Syratuse University. Thev are prepared by
préfessors and graduate students from the following fields: business
administration, engineering, political science, and scciology. The
studies are rzlated to an iavestigatiogn of project management and
managerent systems sssoclalted with fne Apclile program.

The series in 1 des four types of documents:

1. Working papers which are developed as interim veports of concepts
agsociated with project menagement and wmanagement systems, These
papers are exploratory in nature and serve as a focus for discus-
siom and are subject to further refinement as the rusearch program
progresses,.

Ny
[~3

Occasicnal papers which ars developed in asreas not directly related
£6 project management and management systems but which cover topics
cf interesi to the investigators which are generated througn
participacion in the research project,

£

e anpubiished documenis submitted to MASA and other
es which represent the final results in particular
in the vesearch project,

» Reports which ar
interested partie
areas of inquiry

4, Theses and dissertationsg which are the unpublished results of the
research efforts of graduate students zssociated with the project
and which represent the writing requirements of their degree pro~
grams ., e

5., Publications which are articles, books, and monographs published
by professional journals, cemmeruldl pubiishers, or the university.
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REFLECTIONS ON INTERDISCIPLINARY RESEARCH

Cur objective is to explore hoih the preblems and prospects of
meéningful interdigsciplinary rwesearch within the upiversity structure.
Most of what we will discuss is based gn our current experience with &
grani from NASA to investigate the role of the project manager and
management syshtems within NASA, Additionally, seme of our thoughts are
derived from our own “ideal construet" ef what interdisciplinary research
should encompass. It may be gquestionable whether cur recemmendations
can truly be reached; however, we strongly believe that pursuit of them
is a worthwhile and challenging objective.,

Before proceeding, allew me %o briefly explain the nature of wsur
present vesearch program. Hepefully, my explanation will provide some
backgroend for the fOtﬁhCOming‘diSGussi¢n$o Our project was established
one and one-half £ years agO. Ve have a réther large group of professors
and graduate students in?@lved i our research, Ideally, each discipline

represented on the vestnsch teaw would bring certain kinds of expertis

#0 the prublem, Our feam comsiste of the following principal 1nvest1yar@

3, One Political Scvience Professor.

4, Four College of Engineering Professors,

Additiecnally, the team inéié&és the f@li@wiug graduate studenﬁbw:
1. College of Business Adni L tration - Twe doctoral candidates
2, The Maxwell school - v ductmr 1 candidates,

3. College of Ingineering - One graduate student,
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Our research team uses the phrase, rele of the project manager,

rather ioosely to mean the following:

10

The Organizational Envir@nment of the Project Manager
Envirconment includes the project manager's $0¢ial,interacti@n
patterns within the WASA @fganizagiana Sﬁ:ecﬁifically9 the pro=- -
ject manager's interactions with others in the programmafic
organization, the functional organization; and the institution-
al structure @f‘NASAa One of the primary objisctives for this
phase of the research is to define the "organizational set' of

the project manager,

The External Enviremment of the ?r@ject Manager

One other rather obvicus fact@r regarding the project manager's
role is his'inﬁerface and coordination with ﬁqntract@rs and
sub-contractors., Part of mﬁr reséarch group is examining cl@selﬁ
these interaction patterns between project managers and the
cmntract@rsai

Historical Devel@pment of NASA~fPf@ject Management

Another}phase cf the research is examining the question of; 'Why
prmject‘ﬁanagem@ni’éé a managerial mechanism for NASA?" It is |
trécing the historical evolution of project management within
NASAﬁ the Qrgamizaﬁi@naliﬁ@dificati@ns necessary to accmmmadate
itsfaﬁdithe dynamics éf the perceptions of NASA management
regarding project management . - | |

Managerial Styles of Project Managers

This ?hase entails a close exsmination of the methods or ‘managerial

styles used by project managers to cperate within their crgani-
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zational and exiernsl envirenment, The authority/influence
mechgnigms employed by project managers both vertically and
harizontalily within the ovganizacion alse are being researched.
And the effects of various systems on manageiial behavior are
being investigated,

5. Analyses ©f Proiect Management Systems

The final focus entails rather intensive investigétians of the
varicus management sSystems used in 2 programmatic organization.
In addition o the analysis of the project management systems
the impact of sgystems oan the organization 1s being examined.,
Evolution of their usefulness to both functional and pr@gfam
management is being assessed,

This overview of our current project will give an ides of the
sc&ée of the research wé are undertaking at Syracuse. For each of the
five majoy rescarch areas at least one professor and one graduate
student iz vespomsible for ﬁheAcémpleti@ntwfthe topic. Hovever, for
almost all of the azeas sther team membgrs are making useful contribu-
tions, |

The Raticnale of Interdisciplicary Research

The Syracuse/NASA relationship frow the outset has been character-~

ized by two considevatiocns hogh Qf'wﬁich are actively'pxomoted by,NASA¥
First that the research c@ndﬁétéd’by Syracuse faculty members '

and graduate students should not be directed to solving NASA probLems
‘primatily but rather directed to uzilize NASA as a'smrt‘mfﬂﬁanagement |

Laboratory. It was propoied by NASA that the investigations would Iéad‘

to a clearer understanding of cencepts developed by NASA vhich are more
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advanced’ than those being promuigated within the university. Our

that this assumpfion has some validiby,

investigaticns thus far ivdigat

Y

Indend[ﬁNAbA as a relatively young organization has developed scme

A

»

. unique management concepts which may be of significani value. These

concephs arve being eaplureaXa id our group's intent is to disseminate

the findings as widely as possible,

The sesond consideration imitially proposed by HASA was the

encouragement of interdisciplimary vesearch which is characteristic of

MASAYs internal management operaticns., Co quenc}y they justifiabiy

>

believed that interdisciplimary research should be sucouraged. We

believe that the WASA position on; Lniard'scipllnaxj reqearnh is funda-

menﬁaily sound and that in the long vun the cowmplate accephance of his
regearch nethodology within the university is imeviteble., In wedicine
and the hard scilences, such inberdiscipiinary efforis have led Lo new

~.

1 .
hybrid dlSCL?iiﬂBu . Bven in

[

e soft Saiences such an approach is
yielding fruvitful resulis, Por e&ampich;he new flé?d of organization
behavior is 2 vnique mix of business administrabiom, public administraw

TR

tion, secciclogy, anthropelogy, and psych@lmgjzl While we are in agreas

ment on the fundamental daoya abllity of interdisciplinary research, we

dp» have some basic qaestiana about it which we waﬂt to explore with vou

t@da§a k

We should nﬁm pribe the questi@n@ what‘iS'thé pﬁrpGSei@f intex-

dlsclpﬁlnarv‘re earch within the ﬁnivexéizr? »éépending upon who is

agked, one may'receive a va?igty of respgnsésa C@n id‘r éhé f®l10wing»f

N ~as exzamples:

P
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reasons for i1t

5

s a research methedology fer solving

e

1. Intexdisciplinary
cemplex, mulii-disciplined problems,

2, Interdisciplinary research is a mechanism utilized to foster
greater ceoperatien beiween faculty wpdople who are often
parechial in their outlsgok and overly proteciive of their own
¢isciplines, 1In essence, interdisciplinary research is a
guise for breaking the "¢rganization barrier”'eﬁisﬁing in far

. too many universifiies,

We are of the opinisn thag in its ideal state interdisciplinary
research accémpiis&es h@th’mf the above points. However, a3 we shall
subseqﬁently'discu539 there ave certain parameters which impede the
at:taimment 0f these @bjectiv;so

Within NABA and private 1néuetLy'it appears that interdiscipiinary
research is accomplished with more efficlency and effectiveness than
within the university. In our vesearch it seon became evident thag
Tehe complexity of NASA's tasks demanded the inpui of professicpals in
many disciplines, They must werk clesely with one anscther to vesolve
various coumplex pr@bleﬁsu Without this interdisciplinary mﬁfn@d@lcgy

NASA's success would be prebably far less Specﬁaculag:/ Cae could

p@ stulate a number of hypotheses for the success of interdisciplinary

-

research within NASA, however, we believe that there are fwo primary.
First, when multi-d 0 pl inary a tion is necegsary within NASA- we
have rmudd at "tiger te ams” h? re been formed under {he leadership of

P . i , . : s .
me persén. These tiger teams were brought together to identify the
5€ L1 2 ;

{3

specific causes of the problem assigned and te vecommend viable solutions,

CEtmrt
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In this example as well as in ethers which we have investigafed it
appears that the personality of the individual project leader has
great imporiance in welding a pL@bLem selving team together., We
ofeen find that thé individual in charge of a problem sclving team
melds a team of several diécipline—@riented individuals by his ability
o maniéulateﬂ persuade, and influence the team members Additionally,
many problems of this type have a specific definable end«chjective-=~in
short, team members knmw what must be done even though they may not
imnediately kuo the procedurs for deing it

Within the university erucHurp cne may find a different set of
variables;thaubth@se found within NASA. The individual at the univet«
sity 1eve1fofté£ duoes nbt'pezceive tﬁe responsibilicy @r‘raﬁionale for
problem-selving in the same manner as a NASA line Vmanagerf, Further,
hig efforts to menipulate and influence vesearch feam membérs may be
far iess efféctive than his counterpart within NASA

Another factor which éh@uld be mentioned which distinguiéhésv
interdisciplinary rcéea“cb at Lhe univer %LLy level from interdisciplin-
ary vesearch at MASA is the fact thatl@n sume cases the sponsoring
agency may not SPecifically define thekpr@blem fa:i?he univérsity pro-
ject team o solve.| This lack of prablem saructuringgaith@ugh‘it has
many advantagesz’may dreaﬁe~s@me pr oblems ig‘wgldihg’a:viable research
t&ﬁm nguLﬂéf unles S.itais carefully managed ., Our wwn pr@ject has been

.)r‘

one that can be characze zzed as Lree~ranw1ng expl@raruly res eabch“

Other Detetrents af Lute"dlsciFT ary Eesearch "
Most of us have our dwn perceptians regarding the reascns for the

QiEF: azi_y in achieving “nterdlscxplinary.researcho However , allew me

A e R ———— eyt v .k ot iss g [



to reviey a few varicbles which appear signdficont o ug in dda enengisgyg

b

this type of research. It shruld be made clear that che. o Viesdng wnets

ables are not vauked in any cudeving systen. N
to The University Structure and tne Dewcweds fei | Pu fegoloapni]mi,

The structure of the university by Lfs "¢iaditdimsbh und" aegments
tien and departmentalizativn at bect ofren mabkes the pehinvemont i
interdiscipiinary vesearch diflficuli, Traditianlly, uwalvernliting po
organized acenrding to snecislized subiesi watter. Trofecaiuvanling
within and ext ernal te the university structnue crmed Liva g;};fﬁ%ﬁiﬁt* ia

LheSC areas of sgecialized’knquadgeu ”

This brings me te my fivst peint aad led me uge a bricl 0:;’71# tes
llustrate it. Suppese we have on interdiseinlinony froup wh%vh r*ii
regearch a problem in urben development, Let'n soy #het kbe resecvel
feam consisty of &-praseSS@r of sivil enginecying, a profivoous ¢f

pelitical science, a professer of seelology, sl o profopoey il youl

estate, The professor who can identify most clesely vith tho prehla

_in terms of professicual aspivations likely will demwantzobe the pres =

eét personal commitment to the reseorch. Thuse professers meolng 1e. Lo
professional rewaxd'may be mure likely to deveie mindaum offveto £y the
project, Zq_@thet'wérés “ei the we;aewvc pay-eifs fren pgftigigﬁtﬁﬁﬁ a
the xeséarch may cause one o devnte vn‘yxn“ amauﬁl 6E pewaﬁmﬂ ﬁ%ﬁw
mitrents t@‘tﬁe~prmjeat;\ iz believe that Lae uniﬂert;fv syaten Vlth dvn
inherent penalty and remard system 2specially in geumg of "pzmﬁauﬁiﬁﬁﬁzw

ism' often hawmpers interdisciplinary rescarch.

4
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2. Individual Differences Among Participants
: =
The secand variable which I shall discuss is the individual dif«

ferences in research styles exhibited by project participant;s0 Scme
researchers8 are anziocus to d;lve immediately ints the research while
@thers wait beEOre committing themselves to anyxsype cf ocutput or intel-
1ectua1 participation., Other resear;hers pace thémseives rather spor-
adically, Such disparities in bath output and participaticn by members
of the research team may lead to 1¢wer degrees of team cooperation and

concemittantly hamper the goal of interdisciplinary research.

3. Degrees of Commitment

‘The third variable which often cbstructs interdiscipliuary
research is the differences in time commitments t¢ the research. ?his
point ma& ar meay not be reiéted tﬂrp@intsﬁane and two above. If a
researcher is deveting full-time to a pféject his progress may take im
much further than his colieagues whO‘have lesser time cemmitments. Conakf
sequently, he may Be affected in two ways: First, because he has devo:ed

more time o the project his adv aces on the problem area may cutstrip

that of his colleagues. Because of his pace he may derive little or no

benefit from the other project participants. FHe may find himself bring-

ing others up~to-date and educating them on varisus aspects of the
project. 1In general; this retards the all-important joint-learning
procass of interdisciplinary research,

4. Research Management -

Another factor which may curtail interdisciplinary research is the
method of research administration at the university level. A program

which initiélly is characterized és cne where major policy decisions
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can be resolved rathér quickly may face the danger of becoming top
heavy with administrators over an extended pericd of time., It seems
to us that there is a direct correlation between the ratiec of adminise
trators and the inefficiency of a viable researc! program, Faculty by
their nature are suppesed to be creative individuals, however, theiv
problems in ceping with the varicus rules, pelicies, and general red
tape @ften takes ;@nsiderable amounts Qf time and effofg and stifles
cheir'greativitye

There is also the problem of the composition of a research team,
A basic pr@blém may develop between a research team and the program
admiﬁistrat@rs in deﬁermlning and deciding the faculty ccmposition of

a research team. Faculty people may desire certain individuals for

their competence in an érea of knoewledge or they know that the indis. ls
will make good team ﬁembers° By centféstw Ad&inistrat@rs may have other
objectives, such as, trying to balance the resecarch funds among several
departments or colleges in order tc gei: an "equitable' representaticon

of faculty members. The objectives of both the researchers and the
adhinistratcrs age cemmendable3 harever, some satisfactory baiance musc

be-achievedo

B Competition Among Research Participangs
The final deterrent to achieving iﬁgerdisciplinary research is the
néture and degree of ggmpetipjmn a?qgg the,vari@us research project
‘members, 1If is natural that scome c@mpetitian is present when faculty
i mémbers exercise their mental capabilities and skills, however, the

'dénger of too much perscnal ccmpetition and even distrust may be a

ﬁj" problem when a large group of faculty pecple are working on a joint



w 1 Jw

research project. Unsbated personal competition and distrust eveniuvally
may iead to conflict within the group. Group conflict may then evolve
into a preoccupation of studying the other vegearch participants?® overt

“and covert interpersonal group strategies--rather than sharing knowledge
and methodologies with them, Unﬁﬁestiwnably some henefit is derived
from the experiences associated with group cenflict, however, these
experiences do wet necessarily meet the objectives of either the pro-
ject or the ép@nsoring agency .

We have briefly reviewed some of the restraints which may impede
intexdisciplinary reseavch, There are many others which were not dis-
cussed, however, these seem to be the main ¢bstacles, TPart of the
problems encountered are the vesult of 4 transition process from

discip11nc criented research t¢ interdiscivplinary research.

The Transitiocn From Disc 111 ary to Interdiscip Linacy Rcsearcn

As is appavent in the precseding dis icas theve are several
difficulities which are encounterxsd in encouraging and implementing
interdisciplinary research, We believe that scme of these difficulties
are due to certain coenditions which are associated with the transition
processes from dx;uiplenary regearch through multi-diseciplinary research
to interdisciplinary research“ In order to explore the conditions assovee
iated with this transition pro»ésuq it is .useful to consider the followe

ing definitions:

1) Disciplinary veseavch is defined as investigative activities
within a particular areavmf kaowrledge associated with a particular pro-
ject. TFor example, Project A might invelve a veseagch topic in the

enginesving discipline staffed enﬁireiy by engineers, Project B might

i
/
i
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invelve 2 socicleogical project staffed entirely by seciclogists, and
Project C might invelve administrative preblems and be staffed entirely
by those in Business Administration. In essence each project is asao-
clated with a particular discipline and the members of the research
team are drawn from that discipline. Their individual professional
cbjectives, are congruent with the cobjectives of thé research‘pfc»ject°

2) Mulgi-disciplinary research involves the bringing together of

members of a research team from several disciplines. Under such an
arrangement, rather than having three projects; (for example, Prdjects
A, B, and C identified abuve} there might be just one Project, The
members of the research team would make contributions toward the-cbjec-
t&vesmwg.that project but their contributicons would be in terms of their
cwn discipline, For examplg, engineers would make engineering contribu«
tiovns, scclologists would make scciolegical contributions and the
regearchers from Business Administration would make administrative com-
tributions, InHSﬁch a case the centributiong of each’gr@up are separate
and identifiable by‘disciplineo although, when they are joined together
as ccuponent parts, they satisfy the general requiremenis of a single
project.

hm3) Interdisciplinary research, represents the joint efforts of

research team members from several disciplines. The efforts of these

team members aferdireuted toward fu1fi1ling the responeibilities assoc-

iated with the cbjectives of a single project. In fulfilling these

respimsibilities they engage in cooperation and sharing the disciplinary

; knowledge and methodologies of one ancther. In such a case, a complex

set of interrelationships among the team members exists, We believe

g
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that the natural course of events would lead from disciplinary research
through multi~disciplinavy vesearch to interdisciplinary reseavch, That
disciplinary research can be effective need hardly be questioned. Such
regearch has been conducted for degcades in c@lleges and wiversities.
The success of this type of vreseawch is duég in part, o the fact that
the members of research teams, 2ll of whim zre asscciated with the

same discipline, have been similarly trained znd have chosen their
professional caveers along certain patterns of professional ebjectlves,
They have wery 1little difficulty understanding cne another , ctmmuni-
cating w?ﬁh one another, and identifying with the norme and expectations
of thelr professicaal grovp. If a research project ;is defined in terms
of one discipline, it is quite likei§ that effective research will
result since the personal objectives of the mewmbers of thaatesearch
group ave congruent with the objectives of the research project., The

tradicions surrounding thic type of reseavch strongly reinforze its

i)

sentinued existence and in a sense inhibit the accomplishment of efrfec-

iplinary reseavch,

tive interdisc
Many current: research projects are of such a complex sature that

they connot be completed successfully by drawing on the members of tne

particular diszcipline. When this case arises, one feasible svlution is

to develop a multidisciplinary research team, In such a case the pro-

ject cvbjectives ave determined and the contributions from eacli discipline

are specified, The vesearch team members ave then selected from the
specified disciplines to contribute in sub-areas of the total research

project for periods of time commensurate with the amount of research

required within each subsarea, Although this type of research répre»
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sents a departure from disciplinary research, it does allow for the
research team members to continue to identify personally and profes~
sicnally with their discipline. Thus the objectives of the sub-areas
of the research project which are defined in a disciplinary way are
congistent wiﬁh the perso¢nal and prmféssiwnal objectives of the
individual. The effectiveness of such an arrangement rests om the
skill wlth which the research project is divided inte sub«areas and
defined in disciplinary terms which will meet thewt@tal requirements of
the entire prdjecto

Inierdisciplinary research as defined above involves a complex
set of interrelaticnships among the research team members, In arder
for ir to be effective, it would seem that the members of the research
team should all identify with the objectives of the research project.
Their discipline wriéﬁted professional and perscnal objeéﬁives night
need to bé subgerviént to those of the project itselfo Under present
circumstances, this creates a lack of cengruency between the per:onal
and professional cbjectives and the objecttves‘of/the research project.

it would seem that for interdisciplinary vesearch tc flourish, the
professional and perscnal objectives of individuals should cross dic-
ciplinary boundaries. In the past this has hardly been the case, bun
in the future it seems a\certaigtyo Many of the researchers and pro-
fessors now emerging fr@élinnerdisciplinary or multi-disciplinary pro-
gramswin<unive;31tiea bring with them an interdisciplinary approach to

problem solving, These individuals are receptive to and utilize method-

'@iogies associated with several disciplines. Their open mindedness with

respect to working with members of other disciplinesvenhances the
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- identification of personal and professicnal objectives with those of

the project. AL though this developmeni may ultimately solve scwme of

the problems of the transition from disciplinary o interdisciplinary

research, the point in time when such individuals are veadily available
for research is scme distance in the future, For the present it would
geem reasonable ko acceph the proposition thak we are in a transition
phase from disciplinary vesearch throvgh mulii-disciplinary research

v -

to interdiscipliinary reseavch, e would suspect that this is not an

unusval state of affairs in other efforts Lo encourage intevdisciplinary

G

research.

We believe that cevrtaln recommendations should be congidered in

¥ H

establishing an interdisciplingry reseaveh project. The fina? sec~
i

»
g

?":
<
{0
"
o

tion of our paper lists anddetsz:

oo which will Hmwc‘nllv foster interdisciplinary research,

Recomuendations for the Improvement of I¥nterdisciplinmary Regearch

The folicwing discussion covers fouvteen p wints which hopefully

‘l

711l improve the canduci of interdisciplinary vesearch within univer«

- e .

iaiesu The recommendaticns bome*ully will make the ¢ramsition Lrom

iscinliinary research to interdiscinlinary research more effective.
& £ S

=

4

Redoms eadati@ﬂ i ,1@~@rﬂch Eo dewelmp a unified thrust for an

k-

smLerd%.;ipiina&y regearch project, it would seem advisable that the

yartaes interested in the project develop th initial propoesal jointly.,

Developing an'inﬁé rdiseiplinary proposal from a series of separate

proposals which are thea joinoa by thelir agsumcd compatablllty leads g
to & lack of wunit ey and cammuhmen& 0 c@mm@n Gbsenalva The joint'

by meabew‘ oi separate disciplines

 development of an initial propusal
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would assist in personal identification with comon objectives which
hopefully wculd be clearly understood by the participants involved,

- Receommendation 2: The major focus of an interdisciplinary pros

posal should be siated as a set of objectives and the representatives
of different discip1ines should be encowraged to participate only in
those areas of research where their éisciplines apply directly to
meeting these c¢bjectives.

- Recommendation 3: Once an interdisciplinary team has reached a

cencensus with respect to their commitment to the abjective$ of the
research, it is imadvisable to add "a refatively large number of addi-
ticnal fesearchers t¢ the project. Additicmal researchers shcould not.
be superimposed ¢n the project since this intreduces addiﬁiﬁnal man-
p@wef'énd additi&nal expenses which severely impact the budget initially
pr@@@sed for a project. fhe latroducticn éf’a subsgtantial nuﬁﬁer of
additional perscnnel where a fixed budget exists simply results in
pressures o bargain among the interdisciplinary team members for
signifi#ant shares of the research activity. Such b;rgaining tends to
fracticnate the interdisciplinary effort vather thanm enforce it,

Recommendation 4: Projects should be organized in such a manner

that each is directed by a single project director rather than by

multiple divecitors. The ectablishment of a single project director, of

course, has benefits in terms of establishing the point of responsi-

bility for the project. Where multiple project directors are involved,
especially in an academic envircnment where the directors are not
working side by dide in the effiCe”day in and day‘outﬂ‘the risk of poor

coordination and commumication is ever present.
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‘Recommendation 5: Should negotiations among the participants in

an interdisciplinary project reach a stage where conflict exists, every
effort should be made o keep this from reaching the proportion where
the Deans of schools or colleges and Vice Presidents of the university
become involved., The resolution of issues at that level may be based
on the gbjectives of the schocls or colleges and the objectives of the
university’as’well as the politics of academia. The ﬁrademaffé nege-
tiated at that level may reflect long standing negotiation practices
; | among the university officials in terms of the ¢bjectives of the schools
or colleges rather than in terms of thé goals of the project. Any
éeéﬁluti@n obtained might reflect viewpoints be#eficial to the school
or college and may be quite inappropriate as a useful resolution for the
project itself,

-

Recommendation 6: Profecsors generally coperate in an environment

characterized by a lack of structure and rigidity in terms of how results
are accc;mplishedo Essentially, the administrators in academia rely on
self-directicn épd self+control on the part of professors in per forming
their tasks., These attitudes carry over to the performance on research

projects. In interdisciplinary research the perfuormance standards are

even less clearly defined than within a given collage where the norms

@f>behavi@r and performance are reasonably well knﬁﬁn by those involved
wi&hin a2 given discipline. . For these reasons it would seem appropriate
théﬁ a research project be structured in such a manner that performance
compitments be made by the participantS-and that theyOpetate‘within .

certain cost and schadule constraints.

2
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%gfv Recommendation 7: Joint field t£rips to NASA centers should be
e

enceﬁraged as they provide a useful oppertunity for understanding

among project participants ffem different diSCiplinesu In large uni-
versities it is common for people in different disciplines never to come
into contact wich cne ancther. Thus a real cppertunity for perscnal

relaticnships often occurs on these field trips.,

Recomnendation 8 The time frame for research projects need not
require the same cmﬁmitment on the pért of all the investigators involved,
In the case of the ﬁi@ject management study the time frame is approxi-
mately two and ¢ne half years, It is apparent at this time that the
comuitment of particular individuals may . be less than two years and
sthers mnay be longer., In an interdisciplinary study the time commit~

nents of particular individuals should differ rather than having all

researchers locked intg the same time frame.

iecwmmendati@n 9: Noeminal time c@mmitmenté may nct result in
significant results‘dr participation on the part @f‘same researchers
in an interdisciplinary studyo This is particularly evident during
tﬁe academic year when ﬁ;ftiéipants*With neminal fime commituwents ave
ngaged in teaching znd other activiﬁieso It is suggested that a
minimal;cammitm/mtaon the part of a researcher on an interdisciplinary
tean bé/énQJthrd of his time during the academic yeaﬁ and more during
izh:em;St.lmnruafﬁ:_o 1f a reseavcher participates at a level below this, his

3,

contribution to the team and the'pt@ject may be marginal,

Rec@mmendatiwﬁ i0: Although it can be assumed in interdisciplinary
studies that different meth@dal@gi¢a1 approaches will be proposed, it

would seem approprigtevthaﬁ discussion of methodological apprceaches be
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gdgv held afier the areas of inquiry have been designated and unified. At
this point in time the methcdologies can be incorporated in terms of
the areas of inquiry rather than having the methcdologies deminate the

selection of areas of inquiry.

Recommendation 11l: The contributions of graduate assistants
should e related to the unified thrust of the project anmd the particu-~
lar areas éf‘inquiry within it. This is in contrast to the prectice
of having a graduate assistant selected by a professor in the sane
discipline, Thiévéxacﬁice tends to reinfurce disciplinary alliances
and fractionates an intefdisciplinaxy effort, To overcome this problem
it is suggested that graduate studéﬁts should berﬁédeiaware of research
programs through graduate seminars and fellowship programs. Once they

become interested in a pariicular project they coculd be considered for

app@intment on the project team. The acquisition of graduate assistants
on iﬁwérdisciplinary projects of this ﬁype‘shduld take place &hen éhe
student has reached ﬁhe writing stage of his graduate program, That is,
when he is approaching the master's thes%g or doctoral dissertaticn
stage. This, in itself, pxa#ides‘cammitgéﬁts to certain performance,
cimesiand cost objectives,

Recommendation 12: Control mechanisms should be utilized pericd-~

ically to see tﬁat)pgrfmrmancgiobjegtiveSQa:e being met in terms of k;:’“
completion of wérking papers and répwrtS» that a general schedule is
Being.met and Chat expend@ture,}gygls,are‘in.line with théfprwjected
bu&get cver time. Although effective interdisciplinary research does

not operate under the administrative conitrol systems characteristic of

‘a single college or school, successful completion ¢f an 1nterdisci§;;p-‘

ary effort requires that some cantral‘mechanisms be'establiahedg As a
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cautiocnary note, it is suggested that the centrol mechanisme should not
be employed tco frequemtly or ten rigidly lest they interfere gkuh th@
general concept ¢f academic freedom so highly'ptized by thé reéearchétﬂ
in conducting their investigati@né; lExamples of suitable caﬂtn@l
mechanizms are integrated publication schedules for wurking papers and
reports which indicate the people responsible and due dates, coat travk=
ing charts to coatrel expeﬁditures, periodic briefiﬁg meetings fov pxm?i

gress reporis, etc,

Fecommendation 13: An crganizational framework should be estabm

lished in which the professors and graduate agslstants can perfoty

their tasks on a vevolviag basis, The nature of vesearch projects

should be such that particular professors could be involved on the
rvesearch at different points in time andrﬁox’different 1@ﬂgth6~§ﬁ«
ktime. Craduate studenté could be on a project from a relatively shapt
time pexiocd of three or four moaths to perhaps a year or wmore for a
doctoral dissertati@nor In geneval, it would seem.feasible that such ¢
state of flux could exist effectively and meet the pbjectives of the

individuals as well as the objectives of the prdjeat.

Recammendation 14: Siﬁéé au interdisciplinary team can4bécame
quite introspeCtivg_in terme «f iie research desggnfand meth¢iQ1Qg1G§};
aﬁ@f@achesﬂ it would eeem advisable.t@ centinuve ﬁheﬁpxaggice of bfiﬁﬁ*
ing othaer researchers in the arééw§f inquiry to the campué t6 share
tﬁéir experiences z2ad view points., In additiem, it is aisc aldvisable
té @rdmdte vieits of NASA personnel o the campus ﬁ@'providéﬂa btﬁndcf’
éérsPec;ive and empivical refferents f@r‘these pr@fe&sars’wbe maj néﬁ

have the time or inclinaticm to get into the field for interviewing.

-“.};?1{‘»40‘"}
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A oromising course of action for the present is to encourage and
promote multi-disciplinary research utilizing the reccmmendaticns set
forth earlier and to develop an organizaticaal entity such as an insti-
tute o facilitaée the implementazion of the recommendations, Inter-
disciplinary research must come to the university and will, in time,
exist withim the universityo However, it seems reascnable to eupect
that the transiticn process will beslower then that which NASA might

desire at the present time,

RJH~DW /bh
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