
--

t. to—Ant 195 SMAll INTERACTION RESEARCH INST LOS ANSELES CA F~• 5/1
P*OCECDINSS cc TiC 197~ NATIONAL SyIeOSII$ cc TIq MILITARY SOY—ETCIUI
JAN 71 F F SAI4ZS• C N SLASER N00113 76C417*

(PICLASSIFICO iflOC.SR TS—3 it.

_ _  

LILIIJBIJ 
_ __

_ !LIWEJLJL!U _191 DILJDUWLJD!_• _
~W9USL~I~LI~~_



I ~~~~~~ ~: ~_______ 

~ 32  

lII~ 2

I I . I 11 ~~~~

If II~I 
~ 1111hi 4 . WfI~

~ R~ SOLUfIO N TEST HA R ?
1 I A N L A P t I S  .



r
IIPRDC$R 78-3

‘~PROCEEDIMGS OF THE 1977 NATIONAL svm
OF THE MILITARY SERVICES ON

~ UTILIZATION OF PEOPLE-RELATED RESE
~ DEVELOPmENT. TEST AND EVALUATION (R

.0 ‘I

/4
_ _ _ _ _ _  

RDT&E 
_ _ _ _ _ _ _

NAVY PERSONNEL RESEARCH AND DEVELOPMENT (
SAN DIEGO CALIFORNIA 92152

., ,

~~~~

i _ .

V



NPRDC SPECIAL REPORT 78- 3 JANUARY 1978

PROCEEDINGS OF THE 1977 NATIONAL SYMPOSIUM
OF THE MILITARY SERVICES

ON UTILIZATION OF PEOPLE-RELATED
RESEARCH , DEVELOPMENT , TEST AND EVALUATION (RDT&E)

Reviewed by
Franklin F. Sands

Approved by
James J. Regan

Technical Director

Navy Personnel Research and Development Center
San Diego , California 92152

‘ ‘
~~~~~~~~~~~~ L~

L)iityj~”*~.n ~~~~~~~~



r ‘ U N C L A S S I F I E D  
—

~~~~~
SECURITY CLASSIFICATION OF THIS PAGE (Wh.n Data Ent.,.d)

,ic.j’) REPORT DOCUMENTATION PAGE READ INSTR UCT I ONS
BEFORE COMPLETING FORM

I REPORT~~~ 7~IBER ) O W .~~CIPIENT S C A T A L O G  NUM BE R

~~~ ~1NPRD C~1~R—7 8~~ I 
12. 

GOVT ACCESSION NO. 

L
~!~~~!.~~ F REPO RT S PERI OD COVE RED

~~~TJTL.E (~~d S&gbt44l~~ 
. - . . . .

~~~~ I~~~
C
~ILIT~~Y ~ERVICES ON~~TILIZAT ON OF January i~~i~

EDINGS OF THE 1977 ~4AT1ONAL ~YMPOSIUM OF ~~pecial PepMrt.~~)

~~~PLE—~ELATED ~ESEARCH, DEVELOPMENT , ‘~ES) 
) 

6 PERFO RM INGORG.  REPORT NUMBER

ALUATION I. ____________________________

S. CONTRACT OR GRANT NuMB ER(.)

~~Frank1in F./Sands~ RDC

F ~~~~~~~~~~~~~~~~~~~~~ 
Editor s ~~~~ i23—76—c—ñ 174)/~~

—’-
~
’

9. PERFORMING ORGANIZAT ION NAME AMO ADDRESS 10. PROGRAM ELEMENT . PROJEC T . T A SK
AREA 4 WORK UNIT NUMBERS

Human Interaction Research Ins t i tute
10889 Wilshire Boulevard
Los_Angeles ,_ California_90024 ___________________________

II . CONTROLLING OFFICE NAME AND ADDRESS ~~~~~~~ PORT DAT E

Navy Per sonnel Resear ch and Development Cente r I Jan~~~~ 78’\
OF PAGES

San Diego, California 92152 (
~ 1 2 6 l f .j

14. MONITORING AGENCY NAME S ADORESS(U dIIf.,.nt iron, Controlling Ofitca) (5. SECURITY CLASS. (of (hi. report)

UNCLASSIFIED
IS.. OECLASSIF ICAT ION/DOWNGRAOIN G

SCHEDULE

16. DISTRIBUTION STATEMENT (of Ala R.port)

Approved for public release; distribution unlimited .

I?. DISTRIBUTION STATEMENT (of A. .b.tr.ct .nt.r.d in Block 20, If dltf.,.nt from R.port)

(8. SUPPLEMENTARY NOTES

19. KEY WOROS (Continue on r.v.t .. aid. if nec..,., ., and Id.niify by block number)

Research Utilization (RU)
RDT&E Applications
Technology Transfer
Knowledge Transfer

20 .~~~ BSTRACT (Continua on rav.re. aid. if nsc.a..ry aid identify by block numb.r)

The 1977 symposium provided a forum for active discussion of the pr oblems of
research utilization in the military services , with an emphasis on formulating
recommendations for improved utilization strategies. The program agenda encom-
passed a review of current research utilization activities in the Air Force,
Army , and Navy; viewpoints of some key DoD decision—makers about RU; perspec-
tives of potential users of military research from the operational community ;
and a review of RU activities in other federal agencies and private industry.

~~~~ ~~ 
1473 EDITION OF I NOV SS IS OBSOLETEr~’s FORM

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (Wh.n Data Entered)

F I :~~~~ 
/ ~~ Ff

_ _



F,- p .-. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

UNCLASSIFIED
SECURITY CLASIIPICATION OP THIS PAOI(VB D~~. ~~~~~~~

The symposium provided the first major opportunity for a diverse group
representing a broad spectrum of interests to discuss this important topic
with reference to military research and development.

;i U ” t ~~

111.1. ‘•~~~~
‘
~ ~~

UNCLASSIFIED
SECURITY CLAUIPICATION OF THIS PAGE(~~.ai Data Ent.r.d) 

~~ -~~~ ---. -~~.—. 



FORE~tORD
The 1977 Nationa l Symposium of the Military Services on Utilization
of People-Related Research, Devel opment, Test, and Evaluation (RDT&EJ
was held in San Diego, California on 14-iT June 1977. It was sponsored
and conducted by the Navy Personnel Research and Devel opment Center
(NAVPERSRANDCEN ), San Diego, with the support of the Human Interaction
Research Institute (HIRI), Los Angeles, under Contract No. N00123—76-C-
0174. The general chairman was Dr. Franklin F. Sands, NAVPERSRANDCEN;
and the faculty chairma n , Dr. Edward M. Giaser , HIRI. There were 120
participants , including representatives from the Department of Defense,
other government and private agencies , and universities (see Appendix A).

The purpose of the symposium was to assess the probl ems and needs of human
resources RDT&E, principally within the military establishment, and to
formulate recommendations for improved utilization of the RDT&E. Since most
of the participants were very familiar with issues of research utili zation ,
the program agenda and work plan (Appendices B and C) were designed to permit
a high degree of participation by attendees. Thi s was done by providin g not
only prepared presentations but also the opportunity for conferees to meet in
small groups to address substantive issues and to reconvene in pl enary sessions
to integrate probl ems, needs, and recommendations. This process was greatly
facilitated by symposium faculty members (Appendix 0).

The symposium was organized into the fol l owing nine sessions:

1. Inv ited Addresses: Major addresses by key DoD policymakers.

2. Military Service Group Meetings: Hel d to identify barriers to
utilization and recommend possibl e solutions.

3. Reflections from the Operational Community : Central issues in
utilization as seen by the operational coniiiunity .

4. State-of-the-Art in Research Utilization Within Other Federal
Agencies: Experiences of nonmil itary agencies in dealing wi th
research util ization.

5. Overall Research Utilization Perspective: Summary of recurrent
themes from first portion of symposium .

6. Technology Transfer Panel Discussion: Comments on transfer of
technology from feder&i laboratories to state/city governments .

7. Case Problem Analysis: Discuss~ons of prepared case probl ems inutilization (sumaries included in Appendix E).

8. Selected Concept Papers: Presentation of two papers that highlight
utilization issues.

9. Policy Recommendations for Improved Research Utilization: Small
group meetings to develop recommendations for improved RU.

V
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The proceedings provided by this report include (1) an edited transcript of
the presentations, small group reports in plenary session , and open discus-
sion--organized by the above nine sessions , (2) summaries (on blue paper)
of the nine sessions, (3) a synthesis (on green paper) integrating the nine
sumaries and (4) the appendices. Appendix F provides a summary of symposium
evaluation comments provided by participants .

Special appreciation is extended to the following invited speakers (Session 1)
who provided a provocative thrust and challenge to symposium del iberations:

1. RADII Joseph Metcalf , III , USN , Assistant Chief of Naval Personnel for
Financial Management and Management Information.

2. Dr. Bernard Rostker, Principal Deputy Assistant Secretary of the Navy
for Manpower and Reserve Affairs.

3. COL Henry L. Taylor, USAF , Office of the Director, Defense Research
and Engineering.

Appreciation is also extended to:

1. Dr. Edward Glaser of HIRI and to members of the Symposium Steering
Committee and Symposium Faculty (listed in Appendix D), for their assistance
in planning and conducting the symposium.

2. Ms. Linda Culligan and Dr. Paul Greenberg of HIRI , for their assistance
in preparing the symposium proceedings.

3. The following NAVPERSRANDCEN personnel , for their contributions in
pl anning and execution of logistics in support of the symposium :
Mrs. Loretta T. league, Mr . Robert F. Turney, LCDR David C. Emerson ,
Mr. Walter II. Spencer, Mr. Robert Harrigan, and Eli Gerald G. Boykin , USN .

J. J. CLARKIN
Commanding Officer
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INVITED ADDRESSES

SUMMARY

The task of the symp osiwn participants-- to assess the p roblems of
utilization of hwncrn resources RDT&E in the military environment
and to formu late policy recommendations for improving uti~lization--
was outlined in the welcoming remarks by Dr. Frank Sands, the
syniposi wn genera l chairman, and CAPT J ames CZ.arkin, USN, Commanding
Officer of the host organization . Dr. Sands er~rphasized the growing
pressure at the federal level to increase the rate of R&D product
use. CAPT Clarkin urged that members of the R&D community pay
particular attention to utilization barriers in their own community,
and be willing to compromise as they work with the sponsors and
users to achieve greater utilization.

The charg e and challenge to the conferees posed by Dr. Sands and
CAPT Clarkin was fleshed out in substantial detail in major addresses
by three key DoD policymakers. The keynote speaker , RADM Josep h Metcalf III ,
USN, Assistant Chief of Naval Pers onnel for  Financial Management
and Managemen t Information , concluded tha t the essence of the utili-
zation problem is failure to consistently and effectively 2.~~~ 

for
inrp lementation. He cited three fundamental reasons for this:
resistance to change, conflict of interest between the research and
user communities, and the difficulty in establishing meaningful
criteria for measuring the success of human resources research and
utilization activities. He pointed to the need for better meth~’ds
for managing R&D p lanning, including the ex’p licit assignment of
responsibility for implementation p lanning in order to improve
accountability for utilization.

COL H. L. Taylor, USAF, Office of the Director, Defense Research
and Engineering, offered a perspective on RDT&E utilization from
the vantage point of DDR&E. COL Taylor reviewed a series of major
historical factors tha t have intensified the pressure for impr oved
utilization of people-re lated research within the military services.
The factors include :

Growing interest by the Congress in the relevance of research,
including the Mansfi eld Amendment, which stated that all defens e
R&D must have a direct and apparen t relat ionship to the DoD
mis8ion .
The Ginzberg Management Report.
The House Appropriation Con,nittee report on the FY 76 budget
request, recommending a 50 percent reduct ion in f ive  critica l
pro gram ar eas of human resources R&D.
The 1976 Defense Science Board Ta8k Force on Training Techno logy .
The Apri l 1977 GAO report , which made a series of recommendations
to DoD for improvement in manag ing the utilization of human
resources R&D.

—1 — 
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COL Tay lor conc luded tha t without better and more visible utilization
of research results, support for  R&D in the hwnan resources area will
dry up, and this will have a critical impact on combat readiness.

The banquet speaker was Dr. Bernard Rostker, Prin cipal Deputy Assistant
Secretary of the Navy for Manpower and Reserve Affairs . Dr. Rostker
asserted that hwmin resources R&D should be structure d to address poli cy
issues and operational problems, and that much of the work fai ls to do
so and is neither relevant nor useful. He further contended tha t corn-
mimi cation is poor between researchers and users and between researchers
and po licymakers ., that there is not enough fol low-through from research
to app lication, and that this is largel y the responsibility of the R&D
community. He conc luded that the planning, pro grcmvning and budgeting
of R&D should be reali gned so as to put control in the hands of
p a licymakera.

-2- 

~ •-~~~~~~~~~~~~~ - 

_



INVITED ADDRESSES

SYMPOSIUM INTRODUCTION

r Dr. Franklin F. Sands
11017d, App lications Support Office

Navy Personnel R&D Center

I would like to we l come you here with the hope that this research
utilization symposium proves to be interesting and successful , and
some useful items can be taken away from this meet ing. It is our
goa l that the integrated summaries which we will be deve l oping
later on in the week will have a positive impact on current and
future research utilization policy .

As you probabl y know , federa l support for R&D has grown to the leve l
of about 22 billion dollars per year. Of this amount , the Department
of Defense accounts for approx i mately 12 bill i on , of which about
2.5 billion is allocated to the Army , about 4.2 billion to the Air
Force , about k.3 billio n  to the Navy and Marine Corps , and about 0.8
billio n  to other defense agencies . The growth in R&D support in
the Department of Defense has been predicated on the assumption
that R&D has a very significant impact on the operational capability
of military forces . That assumption , however , has been coming under
increasing scrutiny by pol i cymakers in the federal establishment ,
and there is a growing pressure to increase the incidence of research
product use . The same pressures are appa rent in othe r agencies
as well. For example , beg inning in FY l977~ 

the Research Applied to
Nationa l Needs (RANN) Division of the National Science Foundation
has been directed by the Congress to establish procAdures for re-
porting on the utilization of resea rch results. These kinds of
pressures have provided a good dea l of the i mpetus for a national
conference in wh i ch people who are grappling with the problem of
resea rch utilization can share experiences , needs , frustrations and
successes , and can together formulate tangible policy recommendations
for improving the utilization of R&D products.

The challenge is indeed at haid . We are aware of the fine work
underway in each of the military serv i ces and in other federal
agencies. The steering committee is very optimistic , and we want
you to know we intend to d’, all we can to establish effective
channels and to build new partnerships that would increase the benefit
to be derived from the RDT&E enterprise now and in the future .

With that , I ’d like to introduce to you the Commanding Officer of
the Nava l Personnel Research and Development Center here in San

L 

Diego , Captain Jim Clarkin .

—3-
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WELCOMING REMARKS AND INTRODUCTION OF KEYNOTE SPEAKER

cAPT James J. Ciark-~n, USN
Commanding Officer

Navy Personne l R&D Center

I had p lanned on greeting you with “Good morning , ladies and gentlemen ,”
but I note with some concern that there is only one lady present in the

• room , and I ’ m wondering if in some obscure fashion this might be related
to the problems of utilization of personnel R&D. I do we l come you
sincerely, both personally and on behalf of the Navy Personnel R&D
Center , and I wish you every success in your work during the next

• several days .

It is quite proper that your sympos i um includes not only representation
from each of the military services and the Department of Defense , but
also invo l ves partici pants from other agencies , from academia , and
from private research activities. Under the best circumstances , an
even broader participation would be des i rable , for it is not only the
utilization of people-related research and development by the rnUit ary
services but also the behavioral and managerial sciences that ar~ under
intensive scrutiny and questioning today.

In fact , as you are well awa re , our society and its elected ar1d
appointed officials are looking skeptica lly at the entire spectr~im of

• techno l ogy . During the past two decades , a great deal of attention
and concern has been focussed on the continually increasing degree
of special ization . Much of the concern has been wi th the narrowness
of perspective that is often attendant to, or a byproduct of ,
specia lization . You are all familiar with the projections that if
we continue at our present pace , by the year x we wil l  have more
scientists than people and will be producing more techn i ca l papers

• and reports than can be stored on the earth’ s surface . The fact
remains that we have continued and will  continue to specialize. One
cost of specialization is the need to concern ourselves with problems
of interdependence . In that spirit , we need to g ive increasing
attention to our dependence upon one anothe r within the R&D community
and to our interdependence with the sponsoring and using components
of the larger commun i ty of wh i ch we are a part. The cost of this
interdependence is measured in terms of time , effort and intelli gent
comp romise and adjustment. We wi l l  have to accept these costs.

In welcoming you and wishing you well in your deliberations , I woul d
like to express my hope that you will aspire to make the symposium a
truly p roductive effort. Most of you are already aware of earlier
delineations of problems wh i ch hinde r the utilization of R&D
efforts. The Ginnesburg report , and more recently the laboratory

-4-



utilization studies , are cases in which many of the utilization
problems were quite well defined. If your symposium is to be
product ive , as I hope it will be , it must go beyond the listing of

• problems or constraints to utiliza tion . To be p roductive , you must
tackle the more difficult task of defining the steps necessary to
remove , or at least reduce in degree , existing constraints to the
utilization of people-related R&D. To do this , I believe you must
l ook at the constraints in your own community--the R&D community--
as well as those to be found ir ~ the external world of sponsors and
users . If both internal and external constraints are recognized ,
then the prescri ptions for removing or lessening them will have far
greater va l ue .

One of the more difficult tssks in ach i eving greater utilization of
R&D products may be in making in telli gent compromises , and in making
adaptations or changes in our individua l and col l ective behavior
within the R&D community. Having recognized that , I w i ll proceed
to a change in my own behavior and address the more i mportant task
I’ ve come to perform here , wh i ch is to introduce my good friend ,
Admira l Joe Metcalf.

KEYNOTE SPEAKER

RADM J osep h Me tcalf III , USN
Assistant Chief of Naval Personnel

and Management Information

Thanks , Jim. Since Captain Clarkin has already g i ven my speech , I may
as well sit down rig ht now. Seriously, I think that Jim has g iven you
an excellent picture of what the challenge is all about.

I would like to compliment Captain C l arkin and NPRDC for being brave
enough to host this symposium. The subject you propose to address
is very difficult. There is hardly a problem I can think of that is
more pressing , more urgent , and more fundamenta l to the business in
which you are professionals. As Captain C larkin mentioned , the
area of R&D utilization is of great concern to me. When I sit down
wi th my R&D colleagues , we usually get off on the subject of how to
dea l with this problem of utilization . It is tremendously difficult
and always frustrating.

• I would like to character ize my remarks as bridge building, a term
I borrowed from Mr. Malehorn ’s provocative paper , because what we
are really doing in research utilization is building a bridge
between the conduct of research and its imp l ementat ion . Brid ge
buildinq involves spanning gaps , but the gaps in themselves are

• • ~~~~~~~ . • •~~~~~~~~~~~~~~ •~~~~~~~~~~



not the i mportant thing. We know the nature of the gaps in the R&D
business——failure to commun i cate , and lack of understanding , among
other things. The more i mportant task before you is to define the
ends of the bridge , the abutments , because in my jud gment that is
where both the problems and the solutions lie.

In the R&D business , there are three islands to bridge and join:
(I) the consume rs , who utilize the products of R&D; (2) the hi gh l y
talented , dedicated individuals who conduct research ; and (3) the

• managers of research , who p rov i de the lubricant (and sometimes the
lack of lubricant) between the consume r and the researcher. It is
this third group , the research managers , who in my view are probably
the key to the problem of utilizat ion . They pay the bi l l s , serve
as coordinators , and have a very i mportant review function . In short ,
the critica l element in the equation of brid ge building is the
professiona l in R&D management.

If I were to survey the audience today, I believe I would probably
find that the resea rche rs and the managers of research far outnumber
the users , whom I represent. This is a chronic problem . In fact ,
I ’ m afraid there may even be a diminishing community of interested
users . If we can ’ t get more consumers actively involved in solving
the utilization problem I think the task that you people have set
for yourselves is going to be very, very diff i cult. In other words ,
I would suggest that the initial problem is how to get more of us
users actively involved in the busines of R&D and its proper
utilization . One end of the bridge seems to be lost in the fog .

To ill u strate why we find this attitude of apparent indifference by
users , I would like to borrow a quotation (from Forbes magazine) which
relates to the options market. “Potential investors (in the options
market) would do well to remember that options have generally proved
to be better business for brokers than they have for investors .” Many
consumers of R&D would rephrase that quotation in the following way :
“Potential users of R&D would do well to remember that research
has generally proved to be better bus i ness for researchers and
research managers than for the consumer.” Now , this perception is
one of the gaps that I think you must address in your brid ge building.

It is a perception held by many of us; and whethe r we like it or
not , it is a fundamental block in the proper commiss ioning and
utilization of much R&D and in particu lar , of human resources research.

This feeling that research very often is done for the sake of
research is just a symptom of the utilization malaise , it is not the
heart of the problem. I believe the basic disease is that neither
the consume r , the manage r , nor the human resources researcher
consistently or effectively plans for implementation . Th us , your
prime task at th is symposium will  be to explore ways to in ie ct the
discipline of p lanning into the process of testing and imp l ementing
promising R&D end products. The key to the b ridge—building business
is to p lan the brid ges.

-6-
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• I would like to explore three problem areas that I feel contribute to
the lack of planning for utilization : (1) resistance to change ,
(2) conflict of interest between the producers , the managers , and

• the consumers of R&D , and (3) the difficulty in developing reasonable
criteria of success.

First , let me comment on resistance to change . I am not going to
offer illustrations; we each have our own horrible examples . I
would like to observe , however , that we all tend to look at ourselves
as absolute paragons of flexibility. Thus , when the subject is

• resistance to change , you will generally find that finge rs are
pointed in all directions but i nward . As you go about your labors
in this sympos i um , I suggest that you take a health y look at
yourselves and the institutions you represent , and see if you can

• knock out any cobwebs . Something is going to have to change in the
way we do bus i ness or we are not going to be successful. You might
as well not be here if you do not produce a program of recommended

• change in the way we p lan R&D utilization .

The second area , conflict of interest between R&D managers , producers ,
• and consumers is perhaps the best understood . Left to your own

devices , I suspect you would concentrate your efforts here . tn my
view , howeve r , it is not the key area . There are conflicts of
interest. For examp le , the researcher tends to focus his attention
on methodology , whereas the consume r is more interested in operationa l
responsiveness .~ The researcher (particularl y if engaged in basic
research) genera lly is not interested in imp l ementation planning, and
perhaps does not even know how to do it. At the same time , the
manager of research sits in the middle and is concerned with ba lancing
programs , putt ing things in the proper categories (6.1 , 6.2 , etc.),
showing that the books are in order , defending programs before
Cong ress , and making sure they all make sense. Unfortunate ly,
these interests are very often in fundamental confl ict.

Let me go back for a moment to the problem of resistance to change ,
which is founded in conflict of interest. In many instances the
consume r is afraid of the extended impact of R&D , of changes that
we or our bureaucracies are not w illing to accept. Automation is
a case in point; here the imp l ementation of a single change may
imply revolution in the way we do business. We as consumers are
very often unsure about the implicat ions of g iven changes , and
thus we’re afraid to take them on. At least in part , the consume r ’s
reluctance is based on the fact that he feels that he is more
sensitive to the politica l impact of human resources R&D than is the
researcher , because he has to dea l with Congr .’ss , for examp le ,
and has to take the flak when something goes ~:rong.

Now , let ’s take a look at one particular l y troublesome problem of
conflict of interest: the clash of the time different ial. With
respect to a given R&D activity, users are generall y in the picture
for  very shor t per iods of t ime . I n  con t ra st , the R&D community

—7—
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is typically involved for much longer periods of time . It always
requires more time to develop a solution than to pose a prob l em . Thus ,
very often the consume r who poses the prob l em and asks for the re-
sea rch to be do,~e is gone when the solution arrives.

• Further , the researcher may have little interest in a prob l em that
requires the application of yesterday ’s technology . Also , researchers
contend that consumers of R&D often want some kind of mag ic p ill to
prov i de a quick fix and , thus , open themselve s to old snake oil

• remedies . This expectation nurtures many of the so-called “be l tway
bandits ” that surround Washington . We get for our money what we
ask for-—a scientific gloss on any subject to support whateve r
conclusion the consume r demands . The magic pill syndrome is often
characterized by the consumer asking a question for which the re is

• no reasonable or i mmediate answer. We tend to turn to R&D for the
solut i on to the Gordian Knot. When we receive less than a satis-
factory answer to an i mpossible problem we carve one more notch
on the stick with wh i ch we flagel late the research community. The
problem is that many of the consumers of R&D do not understand the
fact that if the answers they seek were simp le , they wou l dn ’ t be
going to the research commun i ty to get them .

Anothe r aspect of the conflict of interest is that the consume r
generally prefers minimum risk while the researcher thrives on
risk. In fact , risk is what research is all about. Studies of the
behavior of managers in industry have shown that they do not try
to maximize profit , because that generally entails maximum risk.
The max profit notion is rhetorica l fantasy. Managers maximize
stability rather than risk upsetting the organization . This is
also true in the community of military consumers of which I am
a member , and in my experience , is also present to a hi gh degree
amongst the middlemen--the research managers. We often talk of
change , but we seldom behave in a way that promotes it.

Perhaps the most fundamental conflict between producers and consumers
lies in the issue , “Are we studying the right problem?” Last week

• (following a presentation by Or . Hackma n of Yale  on a stud y of job
motivation) , the Chief of Nava l Personnel l amented about this to
a group of researchers and senior managers . From Admira l Watk in ’s
view , it was a sp lendid piece of work , but was sub-optimization .
Wh at was r ea l l y needed , he sai d was resea rch on the process of
change associated with an all-vo l untee r force. Dr. Hackman was
focusing on a way to increase motivation ; Admi ra l Watkins was
looking at the bigge r problem . He said , “Here we have a situation
where our forces are predominantly volunteers . They should be
happier , but they are less happy. Desertion rates are up, and
reenlistment rates are not substantial ly diffe rent than they were
during the days of the draft. ” Dr. Hackman made the observation
that we have mounta ins of data that indicate that the rate of
attrition of the nonhi gh school graduate is twice that of his
hi gh schoo l graduate peer. The solution suggested by intuition
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• and the research comunity seems to be to recruit hi gh schoo l
graduates. Admira l Watkins pointed out that a better solution mi ght
be to attempt to change the propensity of nonhi gh schoo l graduates
to attrite , since not enough hi gh school graduates choose to volunteer.
The basic issue is the re l evance of the research . I suspect that
Dr. Rostke r will dea l with this in some detail ton i ght.

• I surmise that many of the answers to the questions that Admira l
Watkins proposed to Dr. Hackman and to those of us who were present
are available on the she l ves somewhere in your research communities.
The problem is both one of getting access to this information and
of using it.

The third problem area contributing to the lack of planning for utili-
zation of R&D is the difficult y in develop ing reasonable criteria
for success—-so that we can assign accountability. I recognize
that after 25 years in the military the term accountability probably
has a very different connotation to me than to you--one that is
hard , stark , black and wh i te. That connotation undoubtedly cannot
be applied to the business of research , nor would it ensure the
utility of research. So the problem is , how do we measure the
utility of research , and who is accountable for starting research
that is poorly defined with reference to the problem at hand.

Perhaps one test of accountability is survival. And if survival
isn ’ t a satisfactory criterion , perhaps we should look at success--
if only we could measure it. The i dea I’ m try ing to get at is that
it is very difficult to formulate criteria (relevance , utility,
viability, etc.) for i dentifying and promoting good research .

In my experience , worthwhile “people research” has multiple dimensions
• and uncertainties . Because bureaucratic organizations do not like

multiple measures , we try to collapse them into some sort of simpler
• index or “bottom line ” denoting good or bad . Mark Twain observed

that there is a simple solution for every comp lex problem and it is
- • always wrong. And I think that observation is particularly apt

in the business of peop le research , especiall y with reference to
imp l ementation . But that does not mean there is any less need for
accou nt ab i l i ty.

I would suggest , then , that an imp l ementation plan is probabl y as
good a surrogate of accountability as we are going to find. In

• other words , if we have a well thought out plan , we can judge how
well we carry out that p lan .

• Perhaps the most reasonable criterion of success is whether the re-
search was or is usable. Far too much research on human behavior ,
organizational theory , and l eadersh i p exp lains history very well ,
but too often does not adequately exp lain it in terms of factors
that management can control or use. The interesting question ,
often left unanswered , is “what can the consume r do with the
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research result , given that he accepts what the researcher says
as true?” Even where the variables are cont rollab le by management ,
the researcher usually provides no estimate of what the impact of
future management decisions and change will be. The consumer is
left to answe r the question of what it w i l l  cost to effect the
change suggested by the researcher , and what the most likely outcome
will be. Again , if we were required to antici pate the answers to

• some of these questions we mi ght be able to bridge the gap between
the consumer and the user. For example , it has been shown that
pay grade is related to first-term retention . If I , as a manager ,
made everyone an E-5, would they reenlist? Considering cost , what
are the diminishing returns for such a suggestion? In short , too
little R&D has criteria app lied by which either the researcher ,
the research manager , or the consume r can estimate the risk
associated with the imp l ementation of the research .

We have covered three points: resistance to change , con f l i ct of
interest , and the lack of criteria. I think that these points
adequately identify the malaise that we have before us. The problem
is summarized nicely in Dr. Drucker ’s paper , in which he says that
too often we have experienced the frustration of trying to promote
utilization of R&D products when virtually no money has been allocated
for that purpose , few personne l can be legitimatel y ass i gned to
implementation activities , and there is little or no responsibility
in user commands for seeing that the product gets used . Products
have been known to get into the correct systems , nonetheless , but
generally through ad hoc arrangements spurred by someone ’s conscience
and with funding from God knows where . In short , no up-front
planning.

It is clear to me that we cannot continue on this road. I suggest the
following points for your consideration in this conference . I would
say that point one is to deve l op a means to plan an organized way of
requiring that the potential use of a g i ven p iece of research ,

- • even 6.1 research , is made explicit. Point two is to do some more
planning; point three is to plan some mo re. Fundamentally, we
must get into the business of developing R&D utilization plans. Through
planning we must educate users and consumers so that they will  have

• a better understand i ng of the power of R&D , of its limitations , and
of wha t can be expected of R&D , particularly in specified time frames .
Going one step further , I suggest that it is the principa l re-
sponsibility of the R&D manager to articulate and carry out this
planning. It also is the responsibility of the individual research
p roject staff to partici pate in the planning.

I think we need to deve l op better methods to categorize R&D , particu-
larly human resources research . For examp le , the program categories
of 6.1 and 6.2, etc., were designed to produce “rat screws” (i.e.,
hardware) and are generally inappropriate to the human resources area .

We also need to revise the way R&D programs are evaluated . Presently,
these programs are generally examined in much more detail by the
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manager of R&D than by the consumer. For example , at a recent
program review conducted at NPRDC , which was very professionall y
done from the perspective of the R&D manager , not a single consume r
was present. Something must change in this area . Perhaps we need to
set up a bureaucratic p rocedure that assi gns an obligation to the
consume r , as part of his accountability, to evaluate the R&D program .

We also need to reduce the fragmentation of R&D management. There
are many research programs in which there appear to be more managers
than researchers .

I would suggest that the i dea of resource programming and research
imp l ementation go hand in hand. If you are going to put a p rogram
into effect these days , you must allocate resources three years in
advance. Clearly, this means that in order to put research into
effect , you must plan well in advance and antici pate the funds that
wil l  be required if the research is successful enough to warrant
utilization .

Forma l assi gnment of responsibility for the planning and imp lementation
of an R&D produc t must be made explicit. I am generally sympathetic
to the viewpoint of the researcher , who produces the product and
feels that he is not responsible for selling it. In fact , I think
that some researchers would be better kept in the back room ,
while others should be trooped out into public view. Good scientists
are often poor, at articulating the concepts of utilization . They
often have a diffe rent set of va l ues and goals , which I pointed
out earlier in discussing conflict of interest. The scientist
exploring the unknown may not be interested in p rog ramming and
implementing the results of his research. I am not sure that he
sho u ld  be, but someone has to be responsible for understanding what
is required not only to get the research accomplished but to follow
it through. In my judgment , the rea l responsibility for this aspect
of R&D lies with the consumers and the R&D management professionals.

In conclusion , I would like to reemphas i ze that I believe planning
is the most essential element in this business of building bridges
between consumers , producers and managers in order to p romote
better utilization of R&D. I wish you the best of l uck in your
explorations into this swamp of human resources R&D utilization .
It ’s a tough , murky problem. If it were not , you would not be here .
As Cap ta in C l a r k i n sa i d , it probabl y is one of the most urgent tasks
confronting us today . Your challenge is to map a strategy for
change , one wh i ch will  be more likely than the present modus
operandi to bring about time l y uti lization of promising R&D results.

As I have a l r e a d y  s ta ted , if we are going to improve R&D util ization ,
we must improve accountability for utilizat ion , and with today ’s
austere funding climate , the reward for a part icular R&D project
may very well be its survival. However , this is not the real objective.
Remembe r that the successful utilization of an effective new development
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by the operational community may mean the difference between victory
and defeat. The basic task that you have is to get the research
horse connected up with the operational wagon. It is not go i ng to
be easy.

Now I would like to introduce Colonel Hank Taylor who, in some measure ,
I ’ ve been flagellating here today. But he is one of the most competent

• people in this bus i ness.

RDT&E UTILIZATION: A PERSPECTIVE FROM THE OFFICE OF DDR&E

COL S. L. Tay b r , USAF
Military Assistant for Training and Personnel Technology

Office of the Secretary of Defense

I am pleased to have the opportun i ty to speak at this i mportant
sympos i um. My topic is RDT&E utilization : a perspective from the
Office of DDR&E. I’d like at the outset to thank Dr. Sands for
allowing me 30 minutes to cover this top ic , because if I had had a
shorter time , with the reading of the title of the sympos i um and
the title of my presentation I think I would have been out of
business before I even got started.

I think Admiral Metcalf put his finger on many of the problems that
our community f aces , and I want to emphasize “our” commun i ty, becaus e
utilization requires a joint effort between the researcher and the
user. I think he not only pointed to the deficiencies in the way
we interact with each other but that he also probably flailed himself
as much as he flailed any of the R&D users. I think we need to focus
on this problem of the interfaces between the user and the researcher
and the R&D manager.

As both an advocate and critical reviewer of the Department of Defense
Research and Technology programs in people-related research , it is
probably the understatement of the year to say that I am interested
in utilization . We have to be concerned with research utilization ,
because , as Admira l Metcalf so clearly indicated , from an R&D
management standpoint it typicall y indicates whether your program
will continue to survive or not. On a broader perspective , R& D
utilization has the potential of i mpact ing on combat readiness and
on nationa l security.

Certain external factors that imp i nge on the area of utilization of
peop l e-related research should be rev i ewed and considered in your
deliberations. This area has probably had more rev iew pe r d o l l ar
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than any other R&D p rogram around , both within the military services ,
the Department of Defense , and the Congress. It is an area that is
not clearl y articulated through any chain of comand in terms of the
potential i mpact. We don ’t market our research very well. We don ’ t
provide clear understandings to the people who are try ing to manage
the R&D or to apply the results. Perhaps you can come up with
suggestions for overcoming these deficits.

Over the pas t decad e we ’ve put a great dea l of emphasis on utili-
zation within the Department of Defense. For those of you that
have been in R&D management or associated with R&D for the last
decade , you will remember that in the late 60’s and early 70’s
the Congress showed an intense interest in relevancy of research .
I submit to you that the behavioral and social sciences R&D , with
its emphasis during this time period on fore i gn affairs research , was
one of the principa l p rograms that created this Congressional
concern about relevancy , a concern that spread to all of DoD’s
research and deve l opment. You are probably familiar with the
Mansfield Amendment to an earl y 1970 appropriations b i l l , which
stated that all defense research and development must have a
direct and apparent relationship to the DoD mission . What consti-
tutes a direct relationshi p is not easy to define , but the emphasis
was to the overall DoD mission , eithe r in the deve l opment of hardwa re ,
weapon systems or subsystems , or in the maintenance of combat readi-
ness throug h better training, better personne l management , or
better manpowe r management.

The stipulation that the research must have an apparent relationship
to the DoD mission was even less specific. I was at the Air Force
Systems Command at that time , when a review of all the R&D programs
in the Air Force was conducted as a result of the Mansfield
Amendment. We struggled with the problem of how one could determine
whethe r a particular research effort had a direct and apparent
relationshi p to the DoD mission and we finally decided that the
best criterion that we could come up with was to let the night
janitor read the project , and if he could see the appar’~nt relation-
ship then we were probably on safe ground.

In a more serious vein , there was a very critica l and very serious
review of all defense research and development during that time . In
the Systems Comand , we sorted all p rojects into three categories
based on the review of the p roject write-up. One contained those
projects where the relationship was both direct and apparent.
Anothe r category contained those projects in wh i ch there appeared to
be a relationshi p but it was not clearl y articulated in DD—l 1+98,
the project write-up. (Each of those in this second category had
to be rewritten or the project would not be continued.) The third
group contained those projects in wh i ch the relationship was neit her
direct nor apparent. These were cancelled . Each of the military
services went through this exercise for all R&D. The result was
a considerable restructur ing of the programs from the standpoint

-13-



of both relevancy and emphasis . I think this was the start of the
emphasis that we are seeing today in the Congress.

Shortly after this period , behaviora l and social sciences R&D dipped
to a low funding point of somewhere around $37 million in technology-
related i tems . This was about the time of the Ginnesburg Management
Report , which recommended an increase in RDT&E in this area , along
with better management of it. If we look at the trends in funding , we
see that RDT&E in this area has increased every yea r since that time .
In fact , it has increased far out of proportion to the rest of
RDT&E funding. However , it is st i l l  a struggle both to defend
the programs and to get them imp l emented if they are supported and
completed .

The next major historica l point was the House Appropriations
Committee ’s review and report on the 1976 fiscal bud get request. The
Committee recommended a 50 percent reduction (from $~40 million to
$20 million) in five critical program areas wi thin what we then
called human resources R&D. The recommendation came near the end of
the first quarter of the fisca l year. If imp l emented , it would have
had a very s i gnificant effect on the R&D community. In light of
all of the personnel actions that would have been required to meet
the reduced budget , we simply would not have had enough money left
even to close some of our laboratories , much less keep them open. - -

There were also some very critical contractua l efforts that would
have had to be terminated before their completion .

The rationale for this reduction by the House Appropriations Committee
was their concern over the extent of utilization of research in this
area . We were successful in getting a portion of these cuts restored;
the Senate restored half of the $20 million reduction and the House
acceded to the Senate ’s position . You might say that peop le-related
R&D was spared , but the Congress really got our attention . Since
that time , there has been a concerted effort within the R&D management
community and within certain segments of the user community to make
the utilization of peop le-related R&D clear. There also have been
internal programs desi gned to look at utilization , which I ’ l l  talk
about later.

In response to the action of the Congress , we restructured the human
resources R&D program so that we could better see its various parts.
We tried to make the program responsive to the Congressiona l concerns
and still maintain a viable effort to address critica l DoD needs.

In November 1975, following the final authorization of the FY 76
budget , the chairman of the House Appropriations Committee requested
that the Genera l Accounting Office make a deta iled review of these
programs so that a more thorough anal ysis of the FY 77 defense
budget request could be comp leted . This review started i mmediately
and continued for almost a year and a half. It culminated in the
GAO report published April 22 , 1977 , entitled “Human Resources
Research and Deve l opment Results Can Be Better Managed. ” I would like
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to take a few minutes to give you some of the h ghli ghts of this
report , which can be obtained from the General Accounting Office.
I w il l  give enough details so that you can consider this report
in your deliberations , since I think it is a very i mportant mile-
stone.

The GAO conducted this evaluation over a period of about 18 months.
They deve l oped an audit trail of human resources research , using
the technical report as a basic source to audit. They visited
ei ght organizations within the Department of Defense and identified
374 reports that had results wh i ch the research community deemed
ready for i mmediate use. By the GAO definition this included all
research intended to support changes in regulations , orders ,
doctrines , policies or manuals; research intended to support
changes in p rograms of instruction or training programs ; and re-
search intended to support changes in equipment.

To complete the audit trail , the GAO contacted users both by survey
and personal interviews to determine which R&D results were used
and which were not used . They found that , by their criteria , 56
percent of the results had been used , 38 percent had not been used ,
and 6 percent were being considered for possible use. The emphasis
here (and in our opinion , overemphasis) was clearly on immediate use.
We also feel that the definition of use is quite restrictive .
However , some of the reasons they found for nonuse are very in-
structive . First , many of the users believed that the reported
results were intended for information only. Second , the supposed
users (that is , people who were ident ified by the R&D commun i ty as
potential users of the research) had not seen the reports or were
unaware of the reported results. Th i rd , the results were questione 1
or were believed to be unusable by the research commun i ty.

There were other categories in which the results were clearl y used
in decision-making but wh i ch were considered unused by the GAO.
In our estimation these situations constituted a leg itimate use
of defense research since the results did have impact on decision-
making. However , counting them doesn ’ t substantially change the
percentages . (It would put the none-use category down to about 25
percent rather than 38 percent.)

What we need to focus on are those instances whe re the user cannot
determine from the research report that it is intended to do more
than simply increase his state of knowledge , or where he doesn ’ t
even receive the report. Some of these things can be handled by
management action , but I think it ’s clear that there is amp le
opportunity to effect change within the management of human re-
sources R&D.

As a result of this study, the GAO made four recommendations to DoD
which are intended to improve util ization management. The first one
was that criteria need to be developed to identify research and
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development results with i mmediate use potential. They concluded
that without such criteria , results cannot be i dentifie d and tracked ,
and related implementation problems cannot be i dentified .

We have reviewed this recommendation and , in genera l , support the
GAO ’s conclusion. Criteria are needed to i dentif y research efforts
that have potential use , and to identify intended users and the ways
in which the results may be used . We have not responded to this
recommendation yet , but we have drafted a response. Althoug h I am
probably speaking out of schoo l , I would at least like to g ive you
an i dea of what the Department of Defense is cons idering in terms
of a res ponse , because I think this is ve ry important and pertinent
to your actions here .

As you r eca l l , the GAO used three criteria for judging the use potential
of a given research p roject (i.e. , research intended to support (I)
change in education or training, (2) change in equipment , or (3) change
in regulations , orders , pol i cy , doctrine or manuals). The GAO
recommended that DoD use these three definitions of use as a basis
for develo p ing criteria to determine i mmediate use potential. We
accept this but think that the criteria are too narrow , and we are
l ooking at additional criteria that should be used to i dentify
research with i mmediate use ootential. Our intention at the present
time is to require that each published technica l report in the huma n
resources area provide a statement concerning the intended user or
user community and the suggested use of any product or findings. This
will include those research reports that essentially feed other R&D
efforts , since the R&D commun i ty is a consumer of its own RDT&E.
In sho rt , we are looking at it from a very broad perspective , and
intend to include those projects in wh i ch the research is desi gned
to advance the state of knowledge and to provide additional in-
formation rather than change equi pment , programs , or policy. We
believe that the responsibility for this lies with R&D management.

The second conclusion in the GAO report was that commun i cation between
researchers and users must be improved. This is a motherhood
statement , but I think it is also valid. It is evident that better
communication will serve to identify problems and provide more timely
solutions. This goes back to Admiral Metca lf’s conclusion that
better p lanning in all phases of defense RDT&E is one of the things
that we need to focus on. Obviously, we have deficiencies in our
communications process. I think we all are aware of some of the
problems .

In my op inion , we are actively working to develop both forma l and
informa l solutions to these very difficult problems . One idea is
to institute a periodic util ization report; the Navy is activel y
pursuing this effort. The Air Force and Army both have changed
their regulations regarding human resources research in the last
year or two in a way that speci fically i dentifies the need for user
involvement in the R&D process , from the requirements stage al l the
way to the transition of R&D to the user , and also i dentifies the
points for interface during the R&D process.



We have tried several othe r things over the 7 t- ar s . One is ~d v i n g
field detachments directly collocated with users. In many cases ,
th is hel ps the communications process both on the requirements end
and on the utilization end. There are examples f this in all
three military departments. Another strategy is holding conferences ,
such as this one that NPRDC is hosting, to try to come to grips with
the communications problem. Another techni que that is being tried
by some of the military departments is desi gnating representatives at
intermediate command levels to serve as intermediaries between the
research and user communities . Although we are doing a lot in the
area of user/researcher communication , I would submit to you that
it needs further work.

The remaining two GAO recommendations essentially invo l ve mechanica l
kinds of processes. One is to establish a mon i toring and feedback
system for tracking utilization , and the other is to develop a
management mechanism for resolution of issues between the researcher
and the user. We will  be addressing these issues within the

— Department of Defense.

One other effort that directl y i mpacts the job you have to do here
is the 1 976 Defense Science Board Task Force on Training Techno l ogy.

• There are three or four i mportant concl1~~ions from their report that
I would like to submit to you .

- j . The first and foremost is again one that was mentioned by Admi ral —

Metcalf-—the need for cost—benefit and performance—effect iveness
analysis relating to the use of R&D results. Cost-effectiveness
has become a “buzz word ,” but my imp ression in reviewing the programs
of the military departments is that it is being taken seriously. It
costs money to do a good cost-benefit analysis; nevertheless , you
see more and more R&D programs including it at the outset as one of
their tasks toward the utilization of research. I t hink this is
clearly a step in the ri ght direction .

As Captain Clarkin indicated , the Laboratory Utilization Report also
identified problems of interface and utilization . They inrluded
recommendations like collocation and better communication , which
I ’ ve alread y touched on. The Laboratory Utilization Report did
find that the human resources laboratories offered a uni que technica l
input into military planning and decis ion—making. It is our job
he re at the utilization conference to see what steps can be taken to
make that i-iput more effective and more widely used.

Utilization pervades all aspects of R&D management. I think it is
essential to have a good investment strategy that indicates you are
working on i mportant problems . Our technology-base request for
human resources research to Congress this year was ove r $100 mil l i o n ,
up from $37 million in the early 1970 ’s. That is t remendous growth.
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At all levels , both in the management and utilization of R&D , we
must make sure that we have a proper and well-thought-out investment
strategy for the utilization of these resources , so that we get a

• maximum return on the dollars invested. These are hi gh leverage
dol lars. They address problems that are critica l to the Department
of Defense , problems that relate not only to the hi gh cost of manpowe r
training, but also to the actual combat readiness of our forces.
Decisions are going to be made about training , personnel and manpower.
I f  we don ’ t have the information available to assist in making those
decisions , they will  be made without the input of the R&D community .

I would like to emphasize the i mportance of having users invo l ved in
all phases of R&D. Users should assist the research community in
deve l oping more quantified statements of the problems that they are
attempting to attack in their research and deve l opment efforts.
Clearly, this is easier to do in connection with an advanced

• technology demonstration project than it is for a basic research
project , but I think we need to think in quantitative terms , to
remove as much of the vagueness from our requirements as we possibly
can. Users need to be effectively i nvo l ved not onl y in the generation

• of requirements but also in the RDT&E plannin g process.

The transition of research results to actual imp l ementation again
requires long lead-time in terms of planning, bud geting and allocating
the particular kinds of resources that are needed . Without appropriate
cost—benefit analysis , it is very difficult to convince a manager , a
user , or a consume r to imp l ement a system that is go i ng to cost him
seve ra l m i l lion dollars when he has one that is working rig ht now.
If we are going to change and imp rove the system , we have to show
the consume r how it w i l l  benefit him. And he has to be wi l l i n g  to
trade off near—term investment cost for long-term savings. Th i s
is probabl•y one of the toughest problems we face because the system
is built to work against doing that. Congressional review cycles
and i nvestment in DoD focus on the near-t arm investment cost and
not the overall life-cycle cost. I hope you will be able to come
to gri ps with this problem during your deliberations here.

• Another aspect of the R&D process is one in which the conflict of
interest between the researcher and the user is probabl y greatest.
That is effective user invo l vement during the ongoing research .
The researcher doesn ’ t want the user telling him what to do , and
the user doesn ’ t want a product that is of no use to him. So
there has to be a mutual interaction . I can ’ t define in any precise
terms what this interaction should be , but I think there needs to be
comp romise on both sides.

During your deliberations , I strongly urge and encourage you to l ook
at the whole R&D process , not just the utilization end. If you start
there , you are dead before you start. You need to start at the
planning stages in looking at quantitative requirements. You need
to l ook at user invo l vement during al l stages of the research effort.
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In perspective , I believe we can reasonabl y say that DDR&E supports
the need for R&D in the human resources area , as well as the need for
better and more visible utilization of the research results. Without
better utilization the money well is going to dry up , and we believe
that this would have a si gnificant and critica l negative impact on
our combat readiness. Once again , I app laud this utilization
confe rence and the issues that have been laid out before you. Let ’s
hope that we can come up with some concrete conclusions and recommen-
dations. I wish you luck as you proceed , and I l ook forward to

• both a near-term and a longer—term follow—up of this very ambitious
effort.

— DR. SANDS: On behalf of Captain C l arkin and others , I’d like to thank
Admira l Metcalf and Colonel Taylor for their thorough and in si ghtful
discussion of problems and issues that are currentl y before us as

• we look at research utilization in a hard and , I hope , meaning ful
way. Now we ’d like to open the session for discussion .

DISCUSSION

DR. SINA I KO : Do you have any examp les of particularly good uti l i-
zat ion?

COL TAYLOR : I think there are examples around. We routinel y try
to look at payoff; unfortuantel y, many times we look at payoff in
terms of the deVelopment effort itself rather than the actua l imp le-
mentation of the work in operational commands. At any rate , one
good example of utilization is the Army program , R E A L T R A I N .  Th i s is
a program that is intended to put realistic training into field
maneuvers for the Army . It consists of a feedback mechanism that
uses very simp le equipment but is based on results that have come
out of the research commun i ty over the years in terms of knowledge
of results , feedback , and repetition of training. Essentiall y,
each combat soldier is assigned a two—digit number , which is
displayed on his helme t , and each offensive soldier is g i ven a scope

• on his rifle. The techni que invo l ves the offensive soldier
identif y ing the number and calling it out to a controller who takes
the person spotted out of the field exercise. Once the exercise
is completed , there is a discussion and review of the t raining
effort , and the exercise is then repeated . Thus , you have feedback ,
discussion of proper and improper tactics , and repetition of the
d r i l l .  The Army is deve l op ing sophisticated hardware in the form
of lasers attached to the guns and an i dent ification system that
would consist essentiall y of retro—ref lectors , so that the system
will become more automated. This is currentl y being imp l emented.
R E A L T R A I N  grew out of the exp loratory development program and it has
continued to receive R&D support dur ing the imp lementation .

There are severa l essential elements in REALTRAIN that make good
utilization possible. For one , it deals with a very clear—cut
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• operational problem--the problem of how to provide safe and realistic
training for t roops in the field in order to reduce initial conflict
casualties in the event of war. The Army presentl y has either live

• firing at stationary targets or more interactive field exercises
that i nvolve firing blanks , with the controller deciding who ’s dead
and making judgments about combat effectiveness. No real assessment
is made of the casualties invo l ved in the conflict , so that the
learning becomes very stilted. It is questionable whether or not
there is any effective learning in thi s at all. Motivation of the

• troops is very low .

So, REALTRAIN l ooks at a rea l problem ; it has user invo l vement n
all phases ; and the R&D commun i ty is involved in test and eva l~ ation
and in the continua l improvement and update of the program.

DR. HAMERUS: Invo l vement of users in research calls fcr the ability
to i dentif y or define users in a way that is dec ision-re lated . What
is the likelihood of an honest effort to address the utilization
problem throug h reorganization of the research and development
activity in the military relative to the linkages within the user
agencies? That is , users at a command leve l need a certain kind
of invo l vement in the R&D process but at l ower decision points users
need different involvement. What is the likelihood of the military
being able to consider reorganization of the research and development
structure to provide closer affiliation with the user structure , so
that decisions in the R&D process are more closel y tied to the user
cont ro l point rather than the research contro l point? In that way ,
the user would determine when the research commences and who con-
tributes to the p lanning decision process and the imp l ementation
process. Accountability viould be easier to p inpoint throug h that
kind of structure rather than there being two or more independent
agencies that negotiate with one another about whether they get
involved or not .

~.DM METCALF: Let me see if I can get at what you ’ re say ing. The way
it came across to me is that you are asking (in part), “What is the
probability of getting the senior user , who I represent , invo l ved
in the R&D process?” I assure you that if senior users get i nvo l ved ,
you w i l l  get junior users involved. That happens to be the way
things work in our marve l ous oli garchy. You ’ve hit the rig ht
point; I think that guys like me need tI  have some degree of invo l ve-
ment in re- - c ~ rch.

Then I tHnk you raised the interesting problem of who you talk to
at the l ower leve l decision points about such things as exp loratory
deve lopi cr i t. Tha t is a very definite and very difficult prob l em.
A l l  I ar s uq ge s t i ng , simp l i s t i c a l l y  I guess , is that we dev i se  a
procedure so that when we are des i gning research we have to take
that question into account and seek to answe r it exp lici t l y .  I n
some cases , the answe r to that question may be unknown . Ri ght now .
pa r t i c u l a r l y when we are ta l k ing  about funding a g iven p iece of
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research , we don ’t know how it is going to be implemented. Thus ,
• whethe r we realize it or not , we answe r the question by making a

nondecis ion , but we don ’ t make it an explicit nondecision . I
think we need to be more careful in our planning and make it more of
a structured process , so that we are exp li c i t  about such things as
the research plan , what it is going to cost , what the expected
Outcome s are , and the risk of failure . It appears that lots of
researchers are unwilling to expose the fact that there is a risk
of failure . They don ’ t want to tell me that I’ ve only got a 25
percent chance of success , because it ’ s their bread and butter and

• they fee l that quite often the consume r wil l  say , “Hell , I ’ m not
going to take that 25 pe rcent chance ,” and so they are unwilling to
articulate that risk. But I think that somewhere along the line ,
we ’ ve got to educate our consumers to the fact that research is risk ,
and that by their getting into the process , they can reduce the
risk. I don ’ t know whether that answers your question or not.

DR. HAMERUS : Well , it speaks to it. Just one more little p iece
on that. From your point of view , what would be the reasonable

• likelihood that you or others at your l eve l of authority mi ght be
assi gned a certain degree of responsibility of this kind , that is ,

H to officially “connect ” with this kind of research involvement?

ADM METCALF : Yes , I think that is probably the answer. That is
why I said that I ought to be required to si gn off on R&D projects.
But if you ’ re going to get the consumer like myself to si gn off ,
the other side of the coin is that we ’ve got to know what we are
si gning off on. And that information too often is not the re .
What I’ m suggesting is that we explore a means of g iving me ,
the consume r , a better understanding of what is expected out of
the research ; what its side effects may be , what risks mi ght be
invo l ved , what the probability is that it can be utilized , and
what dollars must be allocated in order to undertake imp l enentation .
The re is research in the Navy rig ht now on the problem of imp roving

• our recruiting system . It ’s taking p lace rig ht here at NPRDC ,
and it l ooks very exciting. The problem is that it is going to take
a lot of dollars to imp l ement if it comes to fruition , and at the
present time there isn ’t a nicke l in the program for imp lementation .

QUEST I ON : What you are saying is that, to be comp lete , a research p lan
requires an implementation plan .

ADM METCALF : Exactl y.

DR. UHLANER: I am Jay Uhlaner of the Army Research Institute.
Admira l Metcalf , I think you touched on my question but I’d
appreciate further elaboration . You correctl y mentioned that one of
the problems in utilization is the conflict of time in the m ind of
the researcher and consumer. Related to this is the problem of
chang ing policy positions as different individuals come into the
policy-making roles. For examp le , under one set of polic ies the
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utilization of women in large numbers mi ght possibly be an objective ;
• under anothe r Admira l or Genera i it mig ht be reversed.

ADM METCALF: That is an absolute fact , not a conjecture .

DR. UHLANER: How do you see the research community adjusting itself
to those major policy changes if the consumer is going to determine
the needs as you suggest? Do you suggest that programs be reviewed
as new policy - makers come in and be cancelled if they are inconsistent
with the new policy —maker ’s objectives? I think this is related to
you r comment , if I understood you correctly, that there is no need
for 6.1 and 6.2 efforts in this area .

ADM METCALF: No , no , no. I was misunderstood ; I think the re is a
ve ry definite need for 6.1 and 6.2 programs . What I was saying
with my comment on 6.1 and 6.2 (and I was really referring all the
way through 6.5) is that bureaucrati cally it is designed for hardwa re
research. I find it difficult to structure human research programs
using that framework. I think you absolutely must have 6.1 and 6.2.
It is a most difficult area to define , but I think that if you can

• figure out some way to design an imp l ementation plan for 6.1 and 6.2
that may answer your other question . A lot of research with regard
to utilization of women , for example , is policy driven. Thus , some
types of research on this matter may not be addressing the underly ing
consideration . That is a risk. In large measure , the research
community is a service organization . You ’re like the supply officer
or the logistician in the Army , Air Force or Navy who has gone out
and bought all kinds of propellers for his air planes; and the next
year we go to jets and we don ’ t need propellers anymore . You are
undertaking research into certain aspects of male chauvinism , wh i ch
is dissolving. It may be that we won ’ t need those solutions anymore.
This is a risk in project selection .

Now , should we review all R&D projects every time we get a new policy
change? You know , I think in some ways , that is the role of the R&D
manager; it is a very i mportant thing to consider. In large measure ,
the R&D manager has isolated the researcher from the wh i ms and
changes of the policy- maker and properly so. (Sometime s , howeve r ,
I think he is overisolated.) But that is one of the manager ’ s
functions ; he serves as a very useful bumper. The research manager
usuall y has a long term in his job. He is used to policy or leader-
shi p changes. Thus , if he sees that a given resea rch project is
likely to have some productive outcome--if it is solving the needs

F of a plan which we set out before current policy changes , but which
wi l l  have reasonable potential for utilization , he should say whether
it should continue or not . I’ m not sure I could turn off research
that is going on ri ght now even if I wanted to as a consumer. And
I ’ m not so sure that that is altogether bad.

DR. UHLANER: R i ght. It seems to me that one part in the total trade-
off in this equation that hasn ’ t been mentioned this morning is some
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concern with the quality of the researcher that you can attract to
the program. There must be some continuity of incentive other than
just concern about personal survival. I think the survival of R&D
as a creative field needs to be based more on the brilliance , the
creativity , the capability and the outstandin g work of the research
community than is possible if it is driven by the day-to-day consumer
requirements. It seems to me that we have to find a way of balancing
off one with the other. If one , such as the i mmediate demands of
the consume r , drives out or signifi cantl y reduces the likelihood of
attracting excellent scientists who might be interested in the field ,
we have a cou nt erprod uct ive sy stem . I ’ m looking at it from a total
systems point of view . I haven ’ t heard any concern with the quality
of effort and how it might relate to this whole interrelationshi p
wi th the consumer.

ADM METCALF: I would submit that you have an excellent point. It
happens to be a point that is made over and over again , namel y,
that controls on research , such as requirements for accountability
and relevance , may make life somewhat nervous for researchers. I
do not feel sympathetic with research just for the sake of research ,
which is what I think you ’re talking about. In other words , I ’ m on
the othe r end of the spectrum of what you have just described . Very
often , getting highly creative , productive people is a tough problem.
But we should not let the problem of getting good peop le overshadow
the obligation for planning, accountability and relevance .

Th us , what I hear you say ing is at one end of the spectrum and I
have just described the other . Now , somewhere along the line , we ’ve
got to have a meeting of minds on this legitimate question . Probably
it is going to be comp romise.

DR. UHLANER: I’d like to return to the example that Colonel Taylor
cited as an excellent illustration of R&D utilization that came out
of our Institute , namely REALTRA IN. The emphasis in the beg inning
of that program was technology based , not at all specified by the
user. The user was informed informally about our research effort.
In fact , the genera l officers who witnessed it at one of the so-called
“shootoffs” sa i d , “Gee that ’s enough exploratory deve l opment; let ’s
get it into the system right now.” So, I think that although my
words emphasized the other thing, it may be pointing toward the
very objective we all want to get to , namely, developing good
products for the user.

ADM METCALF : Let ’s look back for a second. You thought that you
had a good program going and you carried it out from exp loratory
development funds. Does that mean that at the start of such a
program you couldn ’ t sit down with somebody in the appropriate
bure aucracy and get their sponsorship?

DR. UHLANER: It probably would have been rejected.
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ADM METCALF : Are you say ing that if you invite joint p lanning and
review of an exploratory development project by a potential sponsor!
user , the risk of rejection is too high?

DR. U HLANER : No, I think it is because the kinds of risks that
are perce i ved by a potential user before actual demonstration and
tryout seem to him to be very hi gh risks . It is only after demon-
stration that the user can get a better feel for whether or not the
risks are within the limits of what he can accept. So I think you
have to dea l with , and I think the working sessions will have to
deal with , the very i mportant concept wh i ch you elucidated , name l y,
risk taking. Can you think of some examples of hi gh—risk projects
that appealed to you , that is , where hi gh risk was taken and you
were g lad it was? The l ow-risk projects will correlate with mediocre
and mundane advancement , by and large. But it is the high-risk ones
that tend to be mo re innovative , and are likely to have more impact.
It ’s the same princi p le as the stock market. If you are going to
take a long-shot risk , you ’ re likely to lose a lot more or gain a
lot more . It is the safe stock that wi l l  g ive you may be a small
appreciation or a small loss. You have the same thing in the
research business. Can you think of some hi gh-risk ones where you
as a consumer , ahead of the gam e , said , “Gee , let ’s go.”

ADM METCALF : I ’ m working of a high-risk problem rig ht now ; I’ m
try ing to reorganize the Bureau of Naval Personnel. (Captain Clarkin
thinks he did , but I’ ve got news for him.) The risk problem is
a very difficult one. All I’ m suggesting is that if we base every-
thing on the assumption that the use r is go i ng to reject hi gh risk ,
we ’ve got a rea l problem. But if you recall , I also said we ’ve
got to educate the user. In my own case , if I know what the risk is ,
or at least have some quantification of it , I’ l l  accept that.
Possibly my attitude is unusua l , s in ce I ’ ve been in R&D for some
time , so I ’ m used to the concept of risk taking when investing in
research . That is a problem , but it doesn ’ t mean that we can ’ t
discipline ourselves . Maybe the answer is to make the plan and not
show it to anybody . Then when a useful p roduct or p rocedure turns
up, by go l l y, you ’ve got a good i dea here and we users say to the

• R&D managers , “Well , how are we going to imp l ement this thing ?” The H
researcher then breaks out his plan and says , “Hey , listen , th is
is how we thought it would go before we started .” You know , may be
it only goes as far as the R&D manager; we don ’ t know. That is why
I say that the R&D manage r has a very key role in this whole
equation .

DR. UHLANER : You know , I ’ m glad you gave that answe r , suggesting that
we need a very hi gh l eve l of R&D managers .

CAPT CLARKIN: The problem you cite , Jay, is a very real one. I
think it goes back to the several armed camps that the Admi ra l
addressed in his presentation—-the camps of the users , researchers ,
and the research managers. I think each of these camps views the
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others pejoratively, and I think one effort that wil l  contribute to a
solution is greatl y increased interaction among all of those camps .
I think the operationa l world generally views the researchers and
their world as being populated by fools and charlatans , and the
researchers generally view the operational world as being self—
aggrandizers who temporarily occupy positions where they can get a
punch check on their card. How the research managers view both of
these camps , I ’ m not going to address for fear of being sued. The
operational world is concerned with fire—fi ghting , damage contro l
issues , today ’s problems ; the researchers are concerned generally
wi th the application of the techno l og ies that are emerging or pre-
sentl y existing. I believe that with increased interaction , the
operational world can responsive l y exercise the degree of autonomy
that is imp li c i t  in what you ’ve stated.

I further believe that the chief executives in the operational world
can be enlisted to support the R&D community as a function of the
degree of success that they experience from that p rocess , and as a
function of that , they can arrive at what I’ ve characterized as a
wi l l i n g  suspension of disbelief in what it is that the R&D people
were doing. I can recall specific examples where that wil l i n g
suspension of disbelief , or perhaps unawareness , has produced
products that were urgentl y needed at the time and that were
present at the time they were needed. One of them that I’ ve cited
before ori g inated f rom the ONR community where Likert ’ s work was
funded in the latter 1+O ’ s , eagerl y sought after by industry and
widely applied. It was 27 years later before the Navy eve r became
aware of what the product consisted of and then aggressively
implemented it in its human resources management centers. The other
work , that I think many in this room partici pated in , is the
development of computer—assisted instruction in the 50’s. Had that
been submitted for con t ro l by the operationa l peop le (who at that
time were luxuriating in vast amounts of money , as well as a never-
ending supp ly of people to populate their classrooms and to present
the instructions), they would have rejected it out of hand . But
because there was a degree of autonomy in the R&D community , they
were able to pursue that innovation and have it available at the
time when the peop le and money problems were much more dire than
they were at the time the development was initiated.

INTRODUCTION OF BANQUET SPEAKER

~r. James J. Recan
Technical Director

i’~wu Personne l R~D Center

Those of you who received your meals later than the rest of us ,
please eat faster and more quietly. We have a problem when
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establishing a schedule. Dr. Frank Sands , whom I’ m sure you ’ll agree
has done a heroic job in arranging for this symposium , may have gone
a bit overboard in setting a schedule for this evening ’s proceedings ,
but we have one. I’m assuming tha t you ’ve forgot ten to br ing  t h i s
little booklet because if you didn ’t forget to bring it , there is a lmos t
no reason for my being up here.

My real function is to provide a few remarks during the time you are
finishing your roast beef or whatever you got. If you asked for fish
and you d idn ’t have the grey card you probably d idn ’t get it. As a
matter of fact , if you had the grey card , you probably didn ’t get i t
either . But next year we are going to give you some options.

We are on something of a schedule , and I ’ ll try to maintain it. You
may not be familiar with the schedule because it is written in a curious
set of numerics which I’m not going to attempt to translate , and s ince
you don ’t have the book it won ’t ma ke any difference anyway . I had
been asked by several of you , however , during phase 1 of this three-
phased operation , whether we were going to have an invocation. It
probably has become clear to you by this time that we ’re not going
to have one. Dr. Sands d id , I must confess , want an invoca tion , some-
th ing that woul d make our “spirits soar ,” I believe were his terms .
Since we had quite a few spirits during phase 1 , I thought we were
all soaring already , so I wasn ’t too concerned about it. But he persisted -

and suggested that perhaps a passage from the gospel according to the
Harvard Business School by Jim Clarkin would be in order. But since
it’ s so sectarian and there are so many nonbe lievers , I didn ’t t h i n k
tha t would be appropriate either . I have a number of eminent l y fo rge tab l e
invocations , which incidentally I’ve forgotten , so I’m not going to
give you one. Therefore , we ’re not going to have an invocation.

What we are going to have , however , very fortunatel y, are some remarks
by Dr. Rostker. And I guess among other things I’m not going to do
this evening is read a list of his accomplishments and background ,
for several reasons , one of which is that you have them in your prog ram ,
which you probably don ’t have with you either. But in the morning ,
if you can remember , you can look at the program and you can learn

• about his background . I should say tha t he is an economist and that
he ’s the Principal Deputy Assistant Secretary of the Navy for Manpower ,
which is a title almost as long as the title of the symposium. So
when we put them all together , we couldn ’t have a lit tle program as
it turned out.

I think it’ s impor tant to say again (because we ~~ve so many intra -mee t—
ings in this meeting , nested inside nests , we mi ght have forgotten
why we ’re here in the first place) that our purpose is not to reiterate
for the nth time why utilization is a probl em and why those things
that are utilized are not credited to us and those things that are not
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utilized are blamed on us--but rather to arrive at some sort of set
of specific recommendations of a policy nature which could change
this world about which we ’ve talked so much for so long .

I think a step in that direction will be some comments we ’re going  to
hear in a few moments from Dr. Rostker. Dr. Rosker is a prime member
of the new Administration team , who I think are activists and very techni-
cally qualified young and innovativ e people that we ’ll be hearing a
grea t dea l more from. Ordinarily , I believe people say tha t our featured
speaker needs no introduction and then proceed to give a long one. I’ m
willing to admit that , at least at this moment , but not in the future,
he does need an introdu ction and I’m not going to give him one. I’m
going to ask him to come up here and say what he ’s going  to say.

BANQUET ADDRESS

Dr. Bernard D. Rostker
Principal Deputy

Office of the Assistant Secretary of the Navy
for Manpower and Reserve Affairs

That ’s a very hard act to follow , I ’ m afraid. Ori g inally these re-
marks of mine were to be the keynote speech , but we had a little
problem in Washington and I didn ’ t quite get off on time , and I thank
Joe Metcalf for sitting in this morning—-we sort of played switchies .
In fact , I actually have some prepared remarks which probabl y were
more appropriate as a keynote address than an after dinner address , but
so be it.

Let me g ive you my perception about peop le-related R&D prog rams and
their management. In my op inion , research is onl y as effective as its
contribution to the solution of problems . I believe it can be summe d
up by saying that research should be relevant and it should be
problem oriented. My assessment of the personnel R&D business is
that a great dea l of the work done today is neither relevant nor
very useful. I see few lines of commun ication between the researchers
and the decision-makers. I see l ittle communication in eithe r direction
between the researcher and ult imate customer. I do not see enoug h
follow—through from research to applicat ion and , like it or not , I
think the person most respons ible for this situation is the researcher
and the research community. What I’d like to do this evening is
explore with you s ome of my thoug hts on the problem and suggest a
few things that I think we all can do to correct the situation , and
tell you some of the things I intend to do from ~.ihe re I sit.
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It ’s often said that the l~epartment of Defense spends abou t 12 billion
dollars on R&D efforts. We also tend to note that something like
one-tenth of one percent is spent in pe rsonnel-related research . And
it ’s often argued that this is evidence for the fact that we should
increase the size of the personnel R&D programs . However , at th is
point in time I’ m more concerned with what we are getting for the
money we are spending rathe r than arguing for an increase in the
size of the program. And I would submit to you that we are getting
less than fifty cents on the doll ar , may be less than the twe l ve
cents on the dollar that we talked about earlier. What really
concerns me here is not that we produce research that is relevant
and that for reasons beyond our control it’ s not applied . What
concerns me is that so much of the research going on is irrelevant
and even before the research is carried throug h , it ’ s a fait accompli
that it could neve r be app lied and it ’s really not directed toward
any practical problems . I’ m not at all suggesting that we want to
have a doflar return for a dollar spent in the R&D area . A certain
amount of theoretical , uninhibited , and independent research is
necessary ; but I really hope I don ’ t have to remind you of the
intense competition that exists today for the defense dollar. I
would submit that the time is upon us to face this issue square l y.
The key word , I think , is relevance . Your efforts must be structured
much more to the solution of major policy questions and operational
problems than to the requirements of your disci pline and the acceptance
of your peers . We must be responsive to the needs of customers , we
must learn how to communicate our results to peop le who can carry them
through and make decisions; in this respect we are currently not
doing a very good job. The most important contributions that we
can make to ach i eve utilization is to focus our work on the
problems at hand , to carry out the work in a comprehensive manner
wh i ch draws together the many disciplines that are represented here .

In direct terms , utilization will result onl y if we work the prob l em ,
if our work is not overly theoretical , and if our approach is not
fragmented. While we certainl y need p roper methodolog ies , refined
models , and sound theory, they are not substitutes to a ded i cation
to working the Defense Department’ s problems today . The factors that
contribute or constrain the cost effectiveness of our personnel
research efforts are widespread. It is not all our fault that our
research is not carried through , yet the R&D community can do much
to improve the present situation . Let me be more explicit. I
believe we are constrained today by the very nature of the R&D
structure that we are working under. The definitions of 6.1 throug h
6.5 money , the hardware orientation of the terminology , the operationa l
guidelines and the practica l application of those guidelines are not
particularly conducive to the practica l application of R&D in a p rob l em
solving mode.

Now let me di gress from my prepared remarks and make a side comment.
I ’ ve spent the last ei ght years at the Rand Corporation doing R&D for
the Air Force. But we ’ve had a uni que environment. We have not
been subject to the 6.1 , 6.2 , 6.3 type categorization ; we ’ve worked
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directly for the decision -maker. We ’ve been able to take problems
and carry them through from their basic definit ion to the development
of whateve r un i que tools are necessary to get the required answers
throug h the application . Coming into this bus i ness from this end ,
I ’ ve found it really disturbing. The types of discussions that we
heard about today , “is this 6.1 money or is this 6.2 money ?’ “I
can ’ t get 6.3 money ,” and “should the research be required to go
from 6.1 to 6.2?” I have a lot of t rouble with that. I believe a
structure should facilitate solving a problem , and I would submit
to you that the present structure that we have in the R&D community
may be very appropriate for the hardwa re world but is not facilitating
the deve l opment and the carrying out of articulated R&D programs .
I would also suggest that the present structure g ives the researcher
a convenient p lace to hide while he does his own thing. From the
researchers ’ point of view this is reall y understandable. I
know many have grown accustomed to conducting their research in their
own environment , in their own areas of expertise , free of outside
interference and time pressures. Unfortunatel y, researchers have
little incentive to solve practical problems ; furthermore , results
are delive red to the services usuall y in p i ecemeal fashion in the
apparent hope that decision makers can determine how best to integrate
the results. Then , as if to ensure nonimp lementation , researchers
often put their results in technica l reports or professional journals.
My message this evening is that this is a way of operation that we
can no longer afford.

A contributing factor to the present situation that we find in the
R&D community is the traditiona l way that people p lan , program and
budget. My main concern here is that it is the researchers who are
involved in the planning, programming and budgeting of R&D funds
and these are in fact the wrong people. Working up my remarks
ton i ght , I became increasing ly concerned about the. domination of
researchers in the R&D p lanning process. As far as the Navy is
concerned , I believe that the people who should be most involved
in the deve l opment of the research p rogram are the customers of the
research. I come to this conclusion knowing full well that these
peop le have often not provided the guidance or support that is
needed to the R&D commun i ty, but this is a risk that I subm it is
worth taking. If we cannot develop a research program , if we cannot
have the research p rogram supported by the ultimate consumers of
those programs , then I would subm it we have a difficult time ma king
that research rel evant and then carrying the research through to its
ultimate conclusion and appl ication .

For those of you who have not seen it , I would invite your attent ion
to the so called Gin zberg Report of 1971 . The report found , among
other things: (1) a lack of communication between pol icy and decision-
makers and researchers , (2) too much control of researcn by the
hardware community, (3) too much research coming from the bottom
up, rather than the top down , (4) too little involvement and contro l
by those who are responsible for the program , but not necessaril y

-29-



--~-‘ .~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- - - -,,- --~~~~ --- -- --- -----— -~~~~- —--- ——•--

responsive to the needs of the client , and (5) too much concentration
on research in the hands of particular groups , and the Ginnesburg
report sing led out psychologists , and too little use of the wide
variety of disci p lines.

In genera l , I agree with these finding s. I have found that little
has changed in the six years since this report was issued . While
the need for manpowe r research has neve r been more pressing , the
support that human resources researchers received in the Congress
has neve r been less. On A pril 7th of this year , the House Armed
Services Committee devoted about five pages to the need for personnel
research . The House Committee hi ghlighted the following areas :
they saw a need for a better techni que in forecasting force re-
quirements; they argued for mo re research to come to gri ps with the
declining manpowe r pool ; they argued for more research to develop
optima l physica l and mental standards ; research on the increased
utilization of women ; and research on the substitution of civilians
for military . It is interesting to note that in the same report
the House also slashed many of our R&D programs . In the Navy , the
Training and Human Engineering Technology program was reduced by
seven million dollars (from nine to two mil l i o n  dollars). The
Human Factors Eng i neering Program was reduced from three mil l i o n
dollars plus to zero, and the Human Effectiveness Program was reduced
from about five million dollars to about two million dollars. The
message that the House was presenting was clear. While many of the
research efforts were in areas of interest to the committee , they
felt that the present R&D community was not doing the job and was
not tackling the problems .

We l l , where do I stand on these issues? I intend to work towa rd
putting our research program and funding in the hands of those who
set the lines of communication between the decision -makers and the
researchers. I intend to see that at least in the Navy , we reorient
our R&D efforts more toward solving prob lems . My message is really
clear , I ’d like you to join in these efforts. I doubt that all of
you or even many of you here will be enthusiastic about these
recommendations , but I would submit to you ladies and gentlemen , that
the future of personnel research in the Defense Department is at
stake . I hope you will ponder these thoughts carefull y in the
course of this sympos i um. If you do not , I strongly believe that
personnel R&D will cease to be a viable and justifiable part of the
Defense budget. If this occurs , the services , and certainl y DoD ,
w i l l  be the losers. But I think , more i mportantly or equally
i mportantly, you all wi l l  be the losers .

I thank you very much for the opportunity to speak here tonig ht
and I’d be happy to answer any quest ions.
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DISCUSSION

COR DAVIS: You referenced the Girizberg Report of 1971 and you
made a comment that the re was too much research coming from the
bottom up instead of from the top down . And yet I interpreted the
thrust of your remarks as getting the user invo l ved. May be I
don ’ t understand your pe rception of user , as opposed to mine , which
has the user some place at the top .

DR. ROSTKER : Well , I think there are two parts to tha t . One is
that there ’s still a great dea l of research that is bei ng done for
research ’s sake , that is generated by the research community and is
perpetuated by the research community. We get into very comfortable
modes , and I think it ’ s only natura l that researchers on your staff
continue to do the things they know best , wh i ch is the thing they
did last year , but that ’s unacceptable. That ’s one point in terms
of the bottom up.

The second point is , I don ’ t accept the p remise that the customer
is at the bottom of the heap. I think that ’s one of the rea l problems .
There is a tremendous amount of research that ’s necessary in a policy
sense that can really have an impact on the Defense Department , that
can have an i mpact on the Navy . And the custome r for that research
is not a nava l lieutenant somep lace . The custome r can well be
an admira l who is trying to come to grips with pretty large policy
question s in the areas I’ m concerned about--manpowe r , personnel and
training. I just don ’ t see why the consumer has to be a l ower-
leve l person within an organization . I got a sense of that as the
Air Force representative was talking today and said that the customer
mig ht be a captain in the A ir Training Command. I spent most of my
professional life in Air Force manpowe r , and I understand that
remark. I understand those requirements , and I understand the kind
of research that is done in response to that. I would also submit
that the Air Training Command has some ve ry , very major management
problems , that the Air Force has some management problems in tra ining
strateg ies , and that those problems are basically not being looked
at. I would be concerned that the kinds of s kills that are repre-
sented in some of the R&D organizations are not very conducive
to l ooking at some of the broader questions of systems management ,
efficiency , tradeoff. There are p lenty of customers who are at
hig h policy levels who need hel p badly. And I don ’ t think we
are g iving it to them.

DR. UHLANER: I think it would be very help ful to me if you could
think of some examples anywhere , whether in industry or in other
government agencies , where a research program is entire l y dictated
by the consumer. I’ m not challeng ing it — — I ’ m just try ing to think it
throug h. You need a model , but as I wrack my brain I’ m having
difficulty thinking of one area where the consume r alone lays out
the research program . Take the patient in the hospital-—does he lay
out the research program ? Or take any industrial setting--does the
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driver dictate what kind of automobi les wil l  be built? I’ m not
say ing it shouldn ’ t be tried , but I’ m try ing to understand it.

D R .  ROSTKER : Let me answe r your question from my own background ,
and of course , that ’ s why I make these remarks. The organization
that directed the research we did at RAND was an Air Force Advisory
group chaired by the Deputy Cnief of Staff (DCS) for R&D and made up of
the Assistant Deputy Chiefs of Staff of each of the functional
organizations on the Air Staff. That research program , as good or
as bad as it was , was done in response to the research needs of the
DCS ’ s on the Air Staff . I ran a program that was responsive to the
DCS Personnel. A certain amount of the program , by agreement , was
kind of free in what I wanted to do , but most of the program was
in support of real hard requirements and problems . Those problems
were not short term. We consistentl y avoided , at some politica l
expense , the six-month turnaround and even the year turnaround.
And we were able to argue effectively, when necessary , that there
were needs for new methodologies , new material , new theories , and
new ways of apply ing existing techni ques that were groundbreaking .
But we did it in the context of an operational problem for wh i ch
there was an operational solution down the road. And I think it
was very effective . I think it was effective in the logistics area
and in the strateg ic area. We did basic research in areas that
mi ght be called operations research. We did some groundbre aking
in statistics , but we did it in connection with an operational
problem because there was a rea l need , not because we hired a theoreti-
cal statistician to go out and do his thing and fund him on that
basis. And that ’ s what I’ m really shooting at. That ’ s frankly what
my model is.

DR. UHLANER: That , then , was a joint planning effort.

DR. ROSTKER: Yes , it was a joint effort.

DR. UHLANER: That I can understand.

DR. ROSTKER : The guidance we worked under was that the program would
be jointly determined by RAND management and the Air Force Advisory
group.

COMMENT FROM THE A U D I E N C E : I ’ m having some difficulty. I agree
with you comp letely about the need for the researcher to get into
the operational problem area . The thing that is perp lexing me is
why the emphasis is on hi gh-leve l policy making and decision making.
You appa rently are suggesting that we should be focusing our attention
on what Congress says on the basis of some eva l uat ion by the House
Appropriations Committee of the total spectrum of research that ’s
going on under manpower R&D , which I cannot believe is a well-
informed set of considerations. So I’ m asking whether you are
really say ing that there is a set of priorities we should be responding
to that are at the very hig h-lev el policy - making decision levels. If
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~~~~~~~~~~~~~~~~~~~~~~~~~elp was needed in thos: areas . l ’ m sure that almos ; everybod y in
this room would be deli ghted to plunge in , to the extent that we felt
it was possible to do something worthwhile. On the othe r hand ,
there ’ s a tremendous amount of research going on at the lieutenant
and captain levels , with reall y si gnificant day-to-day operat ional
problems , which is going to make a real difference , in my estimation ,
at to how ready the Department of Defense people are to perform their
mission .

DR. ROSTKER : I understand . Let me answe r at two levels. First , I
think if you dea l in terms of the bud get , in terms of the critica l
decisions that are going to make a difference to the defense program
over the next ten or fifteen years , there are resea rchable problems
at the hi gh leve l for which we do not have answers and wh i ch des-
perately need good research . Congress is not wrong in their per-
ceptions , and the peop le who are in the decision—making pos itons in
the Defense Department and the Services—-on your own centra l staffs ,
on the OPNAV Staff , the Air Staff , the Army Staff——are wrestling
with exactly these problems . I’ m sure there are good research
questions at the captain leve l . The question is whether or not in
a ti ght bud get situation we can afford to answe r the captain ’s

• problems , whether we can afford to make the changes at the bottom
when in fact we have tremendous bud getary pressures at the top and
we have a need for research at the top .

There is also a perception problem . With the unme t needs of the
Congress , with the unmet needs of the top decision-makers , when they
start looking around for candidates for bud get cuts , the captain ’s
not standing there say ing, “That ’s really good .” And frankly, the
press that the human resources R&D community gets from the average
Navy officer , Army officer , Air Force officer is not good either.
The reputation that the community has is a reputation of doing their
own thing, being imperv i ous to the needs of the Defense Department--
I ’ m sorry if that ’s the case , but group after group, study after
stud y, Congressional action after Congressional action is pointing
in that direction . And solving Captain Smith’ s problems at a
training center is not going to bale out this community in terms of
increasing problems with the bud get. The Navy took a six b i l l i o n
dollar cut in the POM program , and that ’s going to get trans lated
ri ght up and down the line. And frankl y, the person that ’s going
to make those determinations is going to make them based on , “What
have you done for me lately?” And if you ’ re working Captain Jones ’
problems down at the training center , the answe r , to the decision
maker , is “Not very much. ”

DR. HAVELOCK : I wonder why you accept at face va l ue what the Congress
says about all these programs . I’ ve been try ing to listen around
and see what people are doing and what kind of research they are
supporting, and I don ’ t hear them supporting the kind of research
you ’ re talking about. I wonder why you take the view as essentiall y
an activist for the Congress on this issue.
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DR. ROSTKER: Because I happen to agree with the Congress , for  one .

DR. HAVELOC K: What ’s your data base for agreeing with the Congress
on this issue? Give us a few examp les of the research that is
being supported.

DR. ROSTKER : It ’ s a matter of priority. You started asking, “Who ’s
supporting other research?” I would submit that the re is other
research being supported . For instance , last year the Office of the
Assistant Secretary of Defense for Manpower and Reserve Affairs went
to the Congress to create a two mill i o n  dollar Manpowe r Institute

• because they were not getting the kinds of research to these kinds
• of questions that they felt were necessary. In cidentall y, they went

in and asked for O&M funds.

DR. HAVELOCK : Is that wrong , or what?

DR.  ROSTKER : No, I don ’ t think that ’s wrong. I think it ’ s indicative
of the fact that these are researchable questions and that they were
not able to get the kinds of answers they needed from the exis ting
research commun i ty.

• COMMENT FROM THE AUDIENCE : I think part of the frustration here is
the issue of who is Congress , and that ’s one we encounter continuall y
in all our public olicy efforts. On the one hand , we dea l with that
part of Congress which is concerned with defense , and they are saying,
“We want to do something about women and we want to do something about
attitudinal development. ” But they won ’ t support research on those
problems . On the other hand , there ’s the part of Congress that ’ s
concerned with HEW , the U. S. Office of Educat ion , the National
Science Foundation , etc., which represents a different point of
view. And I think one of the problems everybody is having is wh i ch
aisle of Congress , at what time , are we listening to in terms of
develop ing public policy . And it seems to me , Mr. Secretary , that
as a new administration coming in and as a new effort , part of your
responsibility is going to be to hel p the Carter administration
articulate where we are in terms of human resource deve l opment and
where we want to go. We can probabl y live with whatever priorities
are assi gned. But it ’s the Catch 22 of deciding who Congress is ,
and where their public policy is more appropriate than the public
policy of the executive side of government , that causes great

F frustration . And I think that your efforts to articulate that are
going to be i mportant.

COMMENT FRO M THE A U D I E N C E : As f ar as we’re concerned , Congress works
by committees , so Congress is the committee with which we have to
deal. More specifically, it is the subcommittees of those committees
with wh i ch we have to deal , and then a little bit more speci ficall y,
it is the influential members of those subcommittees who are v~ewing
us in whatever way they are viewing us and the influential staff
members w’ rkin g for those influential members. That ’s the Congress as
far as we ’ re concerned. I don ’t know if you agree with me.
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DR. ROSTKER: Let me kind of reiterate where I’ m coming from . I’ m
say ing that 1 think that the R&D product of this community should be

• relevant and problem—oriented . To the extent that it is-—and can
be packaged in a way that makes it meaning ful to a decision-make r ,
makes it meanin g ful to the people who have to carry out policy and
wrestle with difficult prob lems--I , and I think others in the new
administration , am very w i l l i n g  to support the R&D commun i ty. To
the extent that we are doing pure basic research , and to the extent
that what Should be app lied research is not being applied (because
the researchers are not carry ing throug h since follow through is
not to their liking) , I w i l l  not support it. And I’ l l  work actively
against it.

LCDR MAIRS: I think we ’ve had a very distinct message today , first
from Captain Clarkin , followed by Admira l Metcalf , and now from you.
The message is clear that the R&D community is not responding and that
further attempts to elucidate reasons--b y blaming the Congress , or
blaming some sort of national spectrum that does not appreciate good
research--is not reall y going to help us get on with the task we

• started out with today . I think we oug ht to stop that and Start
develop ing the answers to the three problems that Captain C l arkin ,
Admira l Metcalf , and you have identified .

CAPT CLARK IN: May I append a comment to Lee Ma i rs ’ statement. And
I think Al Himes will recall Admiral Watkin ’ s presentation . On each
of the issues you mentioned , Admira l Watkins cited Navy research as
making the contribution that prepared the Navy to dea l with Congress
and to deal with the issues that were most pressing. That was the
source of the contribution that resolved the problem or at least
ameliorated the problem with Congress.

DR. ROSTKE R : Yes , sir.

COMMENT FROM THE AUDIENCE: With the exception ,f the 6.1 efforts , I
am not aware of a sing le program that is not related to a Navy
problem , and so I find myself uncomfortable with hearing you talk
about research that we ’ re conducting that is not related to Navy
operational prob l ems .

DR. ROSTKER: Part of it is a matter of the way it is presented and
the way it is carried through. I had the p leasure of having a number
of briefings from Jim Clarkin ear lier last month. Most of them were
first rate , but I remember one in which a researcher spent about 15
minutes talking about a theoretical mode l of work and occupations
and eve rything, and it was absolutel y nonoperationa l until he got to
the hard things of what he had actua lly done. And that was exciting
to me , as a person wrestling with a problem. No ’, I would submit
that if that type of research could have been packaged , presented
and made relevant , and if the researcher had been able to talk in
my terms , then there wouldn ’ t have been a doubt in my mind. A lot
of what you think is irrelevant is in fact relevant. The question
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is , how is it sold , how is it packaged , how is it presented , and
what is the follow throug h? And if we don ’ t do those things , then
it ’s as good as neve r be i ng done in the first place.

DR. REGAN : As formidable as Dr. Rostker is , there are 25 college
students standing outside this door , and I guess I’ m probabl y even
more terrified of them. I regret very much that Dr. Rostker wil l
not be able to join us for the next several days , because I thought
we might be able to reschedule the program to accommodate what is
a critica l discussion , it seems to me , for a variety of reasons.
But short of that , perhaps we can work out some forum for continuing

• discussion , wh i ch I reall y do apo l og ize for having to truncate at
this time . As you recall , we had planned to have Dr. Rostke r ’s
presentation this ri~orning, and I felt I could deal somewhat more
easily with Admira l Metcalf this evening. But I didn ’t realize that
it was going to turn out this way. I think you ’ll all agree that we
have heard a provocative set of remarks--that ’s in the form of a
euphemism. But nobody would classif y it as entertainment , I guess.
We ’ re going to have some now by a group named the National Review
Troupe , Mesa College students. They ’ve performe d at the Veterans

• Administration , the Kiwanis Club , the USO , Children ’s Hosp ital ,
City College , and the Psychiatry Department of the Un i versity Hos p ital.
At that location they confined themselves to upbeat and happy songs ,
and they told me that that ’s what they ’ re going to do tonight , so
you can draw your own conclusion. And they ’ re going to come on now
whethe r we want it or not .
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MILITARY SERVICE GROUP MEETING: PLENARY SESSION

SU~ IARY

In this portion of the symposium participants from each branch of the
serv~~~’ met :n separate small groups (joined by faculty members and
others) to identify barriers to utilization of human resources RDT&E
and possible strateg ies fo r  improving utilization. The gro ups then
reported their deliberations in plenary session.

Dr. Ethxzrd Glaser, the facul ty  chairman ) in orienting the conferees
to the task of the small groups ) suggested that they consider a se-
ries of issues regarding utilization tha t were raised at a recent
symposium on the management of federal R&D. At tha t sympo sium, it
was suggested tha t R&D project p lans should be required to address
such questions as: Who are the potential users? How might they be
reached? With what incentives to use the product? How might tech-
nical assistance aid the adoption process? What are the applications
and policy implications of the projected findings or pro duct? How
will they be communicated to po licymakers?

In the plenary session following the small group deliberations the
chairman of the Air Force Group, Dr. Herbert Clark, Air Force Human
Resources Laboratory (HRL), reported a number of procedures adopted
by FIRE to promote better utilization. These included:

Collocation of researchers and customers.
Implementation of Air Force Regulation 80-51, which formalized
the process by which customers stated R&D requir ement~.
Initiation of “Trace”--a brief, t imely summary of the results
of an R&D project,
Establishment of an applications office with responsibility for
tracking R&D and facilitating customer involvement.
Introduction of the work unit review cycle.

The Army group, chaired by Dr. Arthur Drucker, Army Research Institute,
addressed the question of how to get sustained sponsor involvement--
without losing control. Their suggestions included:

Reach agreement in the initial research plan as to when the app ii-
cation phase will be, and who will do what at that time.
Remind the sponsor of his obligation under Army Regulation 70-8
to report on the utilization of end products .
Make the customer a believer in the research through periodic
formal and informal reviews.
Get the military to sell the research to the military.
Make use of the Technical Advisory Service,
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There were two Navy groups. One, chaired by Dr. Robert Smith, J~ ic~
of the Chief of Naval Operations, considered some specific recommelvlQ-

tions of the Defense Science Board Task Force on Training 
T
~ c.hmo logy

tha t were addressed to utilization. This group noted:

The need of the R&D producer for specific guidance as to product
requirements.
The need for  cognizance of the resource p r o granrming cycle. 

-

The need for more direct ways of communicating the fleet ‘a ~- roblems
to the R&D setting and R&D results to the fleet.
The possibility of special billets withi~n the fleet to 

assvst ~n
imp lementation.
The- need for joint p lanning for utilizati:; by R&D users, sponsors
and producers.
The need for producers and ‘evators to have greater fwriliarit~.
with each others communities .

The second Navy group, chaired by Dr. Glenn Bryan, Office of Naval
Research , reported a number of suggestions for improving the utiliza-
tion of people-related R&D, including :

The need for cross education of researchers and z~scrs , including
an intensive process of getting acquainted and the need ~~r re-
quirements to be stated in language that researchers can under-
stand and reports to be tailored to specific users.
The need for early and reiterated cost-benefit anaijsis of R&D
products, where appropriate .
The need for formal mechanisms for involving users with researchers
in all stages of the research .
Need for recognition that the customer for sor~ (basic) research
is another (mission-oriented) researcher.

The moderator of the plenary session, Dr. Jay Uhlaner, Army Revearc~Institute, contributed several observa t ons:

No single utilization strategy will do the job . For e.cur~~le ,
different solutions may be required in di~TferenL program ee~e-
gories (6. 1, 6.2, etc.) and for diJ1~erent users .
Utilization is part of program development , and e n ~eq~~etly
solutions must take cognizance of’ the life-e~c:le management of
the total program deve lopment .
There is need for more “horsepower ” at various levels o,~ ~~ ap-
plications engineering effort.
There is need for procedures by which a communi ty of uscve ean
prioritize their requirements so the research ccmmunit-;~ ‘zn carry
out a balanced program .
ODR&E should be apprised regarding reasonable expectations for
payoff in the various program categories .
Strategies are needed for exp loiting the specialized ~ ei -j . tence of
each player  (e.g., operator, researcher, re& zrch ‘~.ena~’rv) rat.~1er
than assigning all tasks to everyone .
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MILITARY SERV ICE GROUP MEETING: PLENARY SESS ION

GROUP INTERACTION GUIDANCE

Dr. Edioard M. Glaser
President

Human Interaction Research Institute

In planning this conference , we gave a good dea l of thought to its
length since one doesn ’t lightly ask peop le to take off 3 1/2 days
to attend a meeting. The reason that we did it this way is reflected
in the opening remarks made by this morning ’s speakers. Research
utilization is a difficult and comp lex problem , beset by many ob-
stacles and it w i l l  take time to reduce , Jet alone resolve them .

Last week in Washington , there was a two-day symposium on the manage-
ment of federal R&D. Glenn Bryan was there , as was 1. Glenn made
an i mportant point that has not been mentioned this morning . He
stated that before you get to the stage of investing a good deal of
time , energy and money in promoting the utilization of any R&D out-
come , you should cross—validate it and determ i ne if it trul y works
under operationa l conditions.

Now , considering the fact that research by its nature is something
of a risky business and there is no guarantee that every hole you
dr i l l , so to speak , w i l l  produce a gusher , there is something that
follows from that in relation to the GAO report. As I recall the GAO
fi gures , they ind i cate that while quite a few of the projects have
not been used , according to their criteria , 56 percent have been used .
The fact that a majority of the p rojects did , according to their
investigation , find application seems to me a rather commendatory
find i ng . That doesn ’t change the fact that they found 38 percent
that have not been used . That figure can be reduced si gnificantly by
some of the activities that Admiral Metcalf and Colonel Tay lor suggest—
ed this morning in terms of early relationship with the user.

At the sympos i um last week , one of the points made that mig ht be
relevant for your consideration at this conference was that utilization
would be facilitated if more R&D funding sources required applicants
to think about the following sorts of questions in preparing research
proposals:

I . Who is going to care about what has been found out or developed?

2. What categories of institutions , groups , or persons would
constitute the audiences , beneficiaries and potential users
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of the findings if they turn Out to be valuable and ready for
dissemination ?

3. How mi ght these potential users be reached?

L4~ What incentives or procedures mi ght be emp l oyed to interest
them in wanting to try the innovation?

5. If an offer of technical assistance is desirable to facilitate
the transfer or adoption process , how mi ght that be provided?

6. How do antici pated findings of the project relate to service
delivery and support systems , g i ven program efforts , teaching,
training or staffing efforts , other R&D activities?

7. Mi ght the findings from this project have policy or leg islative
imp lications? If so, for whom? At what levels? What sorts of
implications?

8. And what is the plan for bring ing the findings to the attention
of various relevant categories of policy or politica l decision—
makers?

When you break into small groups this afternoon , you mi ght find it
relevant to consider questions like those just enume rated in addition
to the ones that have been included in the boxed-off material on
pages 10 and 1 1 of your conference agenda.

The rationale for break ng into small groups is twofold. One is that
at a conference where a major part of the time is spent listening to
talks , however interesting and stimulating, audience participat ion
is limited. You are very knowledgeable individuals who have many
experiences and perceptions to share with each other. Small groups
p romote the active partici pation which we need. The other is that
the Army , Navy , Air Force and Marine Corps have unique problems in
addition to their common problems , and thus , each service needs
time to identif y its own problems and its own proposed strateg ies for

• cop ing with them.

AIR FORCE

Dr. Herbert J . Clark
(o f  of’ Plans and Fvoorw7 s

A~ r Force H~s’:an !-es:o~v~cs ~czboratory

We had a rather interesting discussion about the different procedures
that the Air Force has adopted to encourage better util ization of R&D.
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It may be useful for me to discuss some of these. I am speaking
primarily of the human resources program of the Human Resources Labora-
tory rather than the Air Force as a whole.

The Human Resources Laboratory (HRL) was established in 1968. There
was concern at that time that R&D products in the huma n resources
area were not be i ng imp l emented adequately. So one of the first
decisions was that the researchers should be collocated with the
user. Instead of continuing to conduct our R&D and flying training
and technical training at Patterson Air Force Base , we established
two divisions , one at Pho~iix and one at Lowry Air Force Base for
f l y ing and technical training, respectively.

Collocation proved to have many advantages . Our divisions can work
directly with the customer; we can use Air Force trainees as research
subjects; and we can communicate much better with the customer.

There are also disadvantages as far as HRL head quarters is concerned .
The distance creates management problems ; there is a tendency for
the division to establish an extreme l y strong relationship with
the custome r , and sometimes become mo re responsive to the custome r
than to head quarters.

Another procedure that we imp l emented in the laboratory to ensure
good communication and contact with the custome r was Air Force
Regu lation 80-51. Basically, this requires the customer to submit
a forma l request to the laboratory when he wants assistance in R&D
in personnel selection and classification or fl ying or technica l
training technology . The request does not come directl y to the
laboratory ; it goes to the Air Staff and the Systems Command and ,
at the same time , we make a technica l evaluation of that request.
If it is within our resources and capability to conduc t the R&D ,
we wil l  carry it out. The end result is a forma l relationshi p with
the customer. There are some pros and cons to this , and I would like
to come back to them in a moment.

In working with the customers , we have had numerous complaints that
the results of R&D p rojects are not rece i ved soon enoug h and are
poorl y communicated . So we have established something called a
“Trace ,” which is a quick summary in layman ’ s terms of the results
of the study. Sometimes this is distributed several months before
the technica l report is published , and deals quite well with the
problem of providing the Customer with something formal. It is also
distributed to othe r interested parties both inside and outside
of the Air Force.

In addition , we have established a separate applications office
(I think the Army and Navy already have a number of these) which has
the responsibility of tracking the R&D to guarantee that the custome r
understands it and knows what steps to take to imp lement it , if
this is appropriate , and to do cost ana ’ysis both at the beg inning
and end of a research project.
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We have also introduced a work unit review cycle , which requires that
all work units in the laboratory be reviewed at least twice a year
and that at the time each work unit is established the benefit to
the custome r must be identified , and an estimate of return on
investment must be made.

We have three R’ s in the laboratory for establishing priorities and
implementing research programs : a requiremen t which can either be
from a custome r or in-house , the available resources to support this
requirement , and the expected results. If the anticipated results
are reasonable both in the eyes of the laboratory and the customer ,
we will  undertake the project. Howeve r , we are insisting more and
more that the custome r understand and support what we are doing.
Otherwise , we have found that he may be disappointed with the results
and refuse to imp l ement them.

In the group we discussed the pros and cons of having a forma l
procedure for ensuring implementa tion of research products. At HRL
we have tried to avoid the formality and depend on the goodwill
of both the customer and the laboratory , but it has not worked out
very well. The group felt that it is necessary to have a forma l - •
regulation which requires a written agreement between the laboratory
and the custome r with reference to each research project. This raises
some issues , however. For example:

1. Since the custome r submits requirements throug hout the year ,
and we respond to them , what happens if we run out of money?

2. Should these requirements be funded individually or should
we take the money out of one bi g pot? If the money comes
out of one big pot , we may find out that at the end of the
fiscal year we are out of money and can ’ t satisf y the re-
qu i rernents .

3. A limitation in the regulation is that all of the requirement
for communication seems to be on the laboratory; e.g., to
provide project results to the customer. Now the regulation is
being revised to require that the customer , upon recei pt of the
results , g ive feedback to the laboratory through our hi gher
headquarters , ind i cating whether they are satisfied or dis-
sat isfied. I think this was broug ht about by the GAO study
and we hope that in the future we wi l l  be in a better position
to know what proportion of our R&D has been imp lemented.

L4~ We discussed the question of what criteria are appropriate for
determining whether or not a product has been imp l emented , but
we didn ’ t reach any firm conclusion on that. I think that
is an extreme l y difficult question to answe r and probably
requires a sympos i um in itself.

In terms of recommendations for the sympos i um , we envision that what
we are talking about today is simp l y food for thoug ht , and that as
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time goes on , we ’ll  be able to develop some specific recommendations.
Perhaps out of this symposium can come recommendations that , after
appropriate service staffing, could be forwarded to DDR&E; for example ,
for their consideration . It would be appropria te to have this meeting
produce a concrete product that can be utilized rather than simply a
reiteration of issues that I’ m sure we all have discussed in the past
and wi l l  continue to discuss in the future.

What I have tried to pass on to you today is simp ly some of the
procedures that the Air Force uses for carrying on its business of
imp ler~enting its R&D products , and some of the perils i nvo l ved in
the techni ques that we have developed .

DISCUSS I ON

QUEST I ON : Do you fee l satisfied with your current procedures for
achieving i nvo l vement with users?

DR. CLARK: I would say that I am quite satisfied with the procedures.
In the past we would often get an info rma l request from a custome r ,
who mi ght be a captain in the Air Training Command , for a particular
research activity, and nobod y has ever heard of the requirement. As it
stands now , our forma l requirement comes from the Systems Command and
is paralleled by a requirement in the Air Training Command. They now
have a research review board. Before they send a requirement to our
laboratory, they staff it so that Air Training Command is sending the
request. There is a forma l record of this ; if the capta in leaves ,
it doesn ’t matter. And we can go back to them and brief them periodi-
c a l l y; they know what the status is. And I think that has worked out
we l l .

In addition , in some cases we have been a little short of funds and
we have found that at times the custome r has come to our rescue by
providing trave l funds or letters of support to our headquarters to
ask that funds be reinstated to our laboratory for support of their
programs . I think that there are some problems , thoug h. One of the
major problems is that as you get invo l ved in this sort of applications
orientation , the personnel have to come from somewhere , time has to
come from somewhere , and that comes from the R&D program itself . And
this is of some concern. It is also of concern to the degree that
the customer is sometime s a little shortsi ghted and is only l ooking
at an i mmediate problem . We feel that we have to keep a balance
between the technology base and the technology app lications program ,
but requests from the customers are generally short-term , high-payoff ,
simple problems , perhaps just technology app lication . This tends to
drive the program , and I view that with considerable concern , because
I don ’ t think we should become so deep ly i nvo l ved with the custome r
that we don ’t have a technology base program. As it stands now ,
about 50 percent of our program is oriented toward response to
customer requirements. That may invo l ve technology base requirements
too , but typ ically does not. The other 50 percent is self-initiated
in response to a requirement or need that we sense.
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QUESTION: Does the Air Force cover that side , the se l f—initiated side?
How does it get formally processed throug h the channels?

DR. CLARK: There is a procedure in the Systems Command , particularl y
in regard to the 6.3 program , it is called the investment strategy
procedure . For each of our 6.3 programs , we prepare a technology
program p l a n , which we send annually to the pot ential customers. They
make an eva l uation in accordance with the particular forma t described
in the regulations. They send this evalu ation to our hi gher head-
quarters , say ing, “This is a good project; we support it. ” They grade
it , they rank it , and so forth , and that has considerable impact on
whether or not that 6.3 project will  be funded .

The 6.1 program in the Air Force is consolidated in one organization ,
AF O SR , who controls the funds. We tell them what we propose to do ,
and if they like it , it is their responsibility (along with ours) to
ensure that the customers like it too. But if they don ’ t like what we
are doing in 6.1 , they can reorient us; they can change our funds.

In the 6.2 area , the primary controlling mechanism is the work unit
review . Each new work unit is required to establish schedules for
the completion of that work. The initial work unit review is con-
ducted when the work is started and is kept in the file. Then , twice
a year there is a periodic work unit review (once by the division ,
once by the head quarters), to determine whether you are on schedule
and whether the product that you are p lanning will , in fact , occur
at the time that you are expecting it to. But not every 6.2 program
has a product. I think we ’ve talked about that this morning. I
don ’t think everything we do should necessaril y have a custome r in
mind .

QUEST I ON: Where is the balance between 6.1 , 6.2, 6.3, and 6.L~ phases
of the total program? Where is that decision made?

DR. CLARK: In Congress. As a matter of fact , our program was just
Cut.

QUESTION: I mean before that; how are decisions made about what the
Air Force presents to the Congress?

DR. CLARK: The balance between 6.1 , 6.2 , and 6.3 within the labora-
tories has been somewhat the same ove r the years and it doesn ’ t vary
appreciably, no matter what you mi ght submit in tern’s of justification
for additional funds.

QIJEST I ON : Since you have adopted the forma l procedure , what has
been the demand from the user community? Is it increasing, or are
you able to hold it in check , or are you able to maintain this kind
of 50-50 balance with the technology base program , or is it an in-
creasing function?

DR. CLARK: It turns out that we comp lete RPRs (user requests) at a
rate that has enabled us to maintain the 50—50 ratio w ith self-initiated
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research. On occasion , we have had to defer an RPR until the next
fisca l year. If we have to have contract funds for it , we wi l l  need
to defer it until the next year.

QUESTION: I have a question on who prepares the cost benefit
analysis. Presumabl y it would be the custome r if he initiated it ,
but if somebod y within your laboratory wants to do it and goes in
search of the custome r , does the researcher prepare the cost-benefit
analysis or does the customer do it?

DR. CLARK: At this point , we haven ’ t asked the customer to do a
cost—benefit anal ysis , and , in fact , he has often asked us to do
it. Althoug h our new applications office is small , we do have a
cost— benefit analysis capability in that office , and on selected
programs we do ask what the payoff would be. If it is a simulator
program , for example , we would l iK e to know how much that simulator
is going to cost , when it is going to amortize itself , and what the
difference is between the simulator and fl y ing the airplane.

DR. UHLANER: I think we might now ask Dr. Drucke r to presen t the
report from the Army group.

ARMY

Dr. Arthur J .  Drucker
Chief ,  Plans and Operations

Army Research Institute
for Behavioral & Social Science

Our group, which essentiall y consisted of members of the Army
Research Institute (ARI) and the Human Eng i neering Laboratories
(HEL), talked of many things. We were assisted greatly by some
wa1k-~n faculty members who were most help ful in stimulating the
discussion .

Although we talked for about 2 1/2 hours , my presentation is very
brief. It is a distillation of what we regarded as a major problem
in utilization——how to get sponsor invo l vement and keep it throughout
the research and into the utilization phase. We decided that if
we could get the sponsor ’ s invo l vement at the very beg inning , ~f
he was sincere about the requirement , if he was still around during
and following the research , and if the situation g iving rise to the
requirement had not changed , we would be in pretty good shape.

But how do we get his i nvo l vement without losing control? This
has been a very rea l problem. We decided , without exp loiting our
experience as clinical psychologists , that this was perhaps a matter
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of personalities. If we happened to get the ri ght kind ot sponsor ,
we were in pretty good shape. But that was a risk . We have had
too many instances of the camel’ s nose in the tent and yet we have
faced up to that problem where we had , indeed , been in bed with the
sponsor and his representative , and managed to stay alive researchwise .

Following are some of our suggest ions for stimulating sponsor in-
volvement without losing control:

I . Try to get an agreement , in the ori ginal resea rch p lan , as
to when the utilization phase wil l  be and who wi l l  do what at
that time .

2. If necessary , lean on Army regulation 70—8 , which goes into
considerable detail concerning the establishment of requirements
and the building of the prog ram. It includes two sections on
what the sponsor is supposed to do , by regulation . One section
of this regulation requires the sponsor to report on the
utilization of end products when the research is completed.
It requires statements of how it was utilized , what his
reactions were to the research , and what changes hc ‘4ouId have
preferred in the way the p roject was carried out.

• 3. If he is not already a believe r in the research , make him one ,
even if you have to resort to the IPR (In Process Review) which
is part of regulation 70-8, or preferably an ipr (informa l
periodic review) . In our experience , this has been more satis-
factory , since we can get down to the task unit level and
really work with some of the sponsor representatives in con-
siderable detail and obtain their cooperation .

4. Get the military to sell the product to the military when the
utilization stage is near. This has worked out well for the
Army both at ARt and HEL (e.g., A R I ’ s effort with computer-based
training, the skill qualification test , REALTRA IN and HEL’ s
health act).

Another form of utilization that we have perhaps not g iven much
attention to is TAS (Technical Advisory Service) as it is practiced
in AR t . lAS is particular ly important in the 10 field u ni ts which
we have working within Army insta ll ations. Throug h TAS we help pay
our rent , so to speak , to the installation . We provide services
to the installation commander; we gair acceptability ; and we advise
him on the proposals that he may want to consider (e.g. , don ’ t spend
money on this; 20 years ago we researched that problem and we are
pretty sure the answers we derived then are the answers today) .

You know tha t you have really made it with the sponsor when , at
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the conclusion of a p iece of research , he tries to qive you O&M money
that he wants you to use for what would pass as a 6.4 utilization
effort. Should we encourage him to do that? Well , sometimes we
do and sometimes we don ’ t. I say that with 6.4 type effort , perhaps
it is O&M money that he wants to pass to us. I’ m not quite sure
what I’d recommend--to accept or not. I ’ l l  leave that to my boss
here (Dr. Jay Uhlaner).

It was also pointed out in the discussion that there probably is
more utilization of our products than we will  eve r know . For
example , ARI puts out about a thousand cop ies of every technical
publication ; these and othe r products get into the public domain.
The GAO hit us on this , and one of our resolves in the group
was that we certainly should keep better records of where our products
go , who gets them , and where we should try to gain credit.

We then discussed one of the questions on the agenda : “Is there
si gnificant opportunity for enhancing the transfer of certain mili-
tary RDT&E findings to the private sector?” We feel that we have a
long record of transmitting such products in the form of publications

• and othe r nonpublication products to the public sector. I could
talk at considerable length about selection tests that have been
transmitted to the private sector , such as state and city governments ,
even some forei gn governments when we are permitted to do so. In the
release process to the public sector , we have had incidents of test
compromise where there was need to safeguard tests and products of
that sort against such compromise.

Finally, let us talk very briefl y about Question 6-B: “What long-
run changes are necessary to improve utilization?” If we ever go
to a forma l 6.4 program , it is our feeling that we should try to
staff such an organization , if we could afford it , with middle — leve l
scientific talent. It is our considered op inion that we do not need
the very hi gh-leve l talent , except for the directorshi p of such
efforts; GS- l ls and l2s mi ght very well suffice for that kind of
operation should we ever get to that point.

DISCUSSIO U

QUESTION : I understood you to say that ARI publishes and distributes
research reports. What I didn ’ t understand was something you said
ri ght after that to the effect that because of GAO ’ s comments you
would have to get your house in order and know better who gets then .
I don ’ t understand how you distribute something without knowing who
gets it.

DR.  DRUCKE P: We l l , as far as ori ginal distribution , we do know who
rece i ves the reports. In my remark I was reflecting the quest ion
regarding wh i ch of those thousand reci p ients were the ones who shoul d
not onl y have rece i ved it but also owned up to it when GAO came
around to check up. I think we all had that kind of d i f ficu l ty and

-147-

L -~~~•.--- —~~~~~~----- .- - ‘ • - - • • -  •



~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — - -— - -

frequently when GAO went to the desi gnated sponsor or user , they drew
a blank; that is , the person they checked with in that command did not
recall receiving the report.

DR. UHLANER: Let me elaborate on that for just a moment. We sent
it out on the standard distribution but GAO random l y chose recipients
to check with. Some of them said , “I never saw it. ” It was addressed
proper ’y, but for all we know , it mi ght have ended up in the library
or with an a~sistant or somewhere else. I might point out that GAO
used us as sort of the in i t i a l  training ground , and so some of the
things that happened later , we hope , got i roned out after they were
through with us.

QUE ST I ON : Wh y do you assume that the forma l 6.4 program is such
that a l ower leve l of technical peop le can be used?

DR. DRLJCKER: The specific reasoning behind that remark was that less
creativity or scientific talent seems required for application. That
was one reason. Another was that many bodies would undoubtedly be
required , so there is a matter of pure economics.

• QUESTION: It seems that what you are say ing in the attitudes you
are representing is that application research is beneath the di gn i ty
of the researcher , and , by God , he shouldn ’ t get involved in 6.4.

DR. DRUCKER : Well , I don ’ t think we intended that. It is a p oi nt well
taken , and I agree that that is a bad and erroneous impression .

QUESTION: You really need to think about a range of levels within
each of the 6.1 , 6.2, 6.3 and 6.4 l evels; in fact , a lot of research
can be done by people on all those levels. But you seem to assume
that translation or transformation functions are at a much hi gher
order of skill than application functions. One of the problems is
that you did fail to recognize the comp lexities and skill requirements
for effective app lication.

DR.  UHLANER : We ’ l l  come back to that point , but I think I’ m going
to postpone that until we hea r the other discussions. Let ’ s move
onto the Navy , under the chairmanship of Bob Smith.

NAVY , GROUP 1

Dr. Robert C. Smi th , T1~

Assistant for Training
and Personnel Technoloo(’ P7,onn~

’ne
R&D Piano Di vision

of the Chief of Naval Opera~iono

I think t is i mportant in li ght of the preceding discussi on that I
sketch some of the major managerial outlines of the Navy R&D program ,
as a context for things that wi l l  be said later.
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W ithin the Navy , the Assistant Secretary of the Navy (Research ,
Engineering and Syst~ II1s ) has control over R&D appropri ations , and he
delegates responsibility for RDT&E management to different parts of
the Navy. The 6.1 (Research) responsibility goes to the Chief of
Naval Research. The 6.2 (Exp lorat ory Development) responsibility
goes to the Chief of Naval Development , who also h lds a position in
the Nava l Material C ommand. In general , the .-~nrk there is planned
tF oug h a series of str dtt ~c;ie s . and Jim Regan , the Technical Director
of NPRDC , is the r i nci pal strateg ist for the training and personnel
area. The control of 6.3 (Advanced Deve l opment) and 6.14 (Eng ineering
Development) work is delegated to the (~~ ce o f  t~~~: Chi c ’ of Naval
Operations. The Director of PDTF.E (OP-C ~j~) imp l ements the responsi-
bil i t i e s  of the CNO in this area. His 1 fice develops and staffs
r e q u i r e ment s fo r t he 6. 1 and 6.2 work , and operat oral requirements
for 6.3 and 6.4 work. There is esse nti all y a m a t rix organization of
6.3 and 6.4 activities; someone from the tti rector of RDT&E’ s o f f i c e
is pa i red with a sponsor representative + 

~c the appropri ate office
w i t h i n  the CNO ’ s staff. (I , for exii ~~le , e’ pa i red with it - r l e
M a l e h o r n , represen ting the Direct o r ‘ Naval Education and Training
in training and education work , and MIk t- LetSk y . representing the
Oct40 (Manpower) in manpower and person nel -.‘ior~~ - This is an outline
of how the Navy system works.

The group tha t I cha i red wa~ 5up~ o~ ed to consider some specific
recommendations of the Defense Science Board Task Force on Training
Technology , especiall y those that dealt . i t h  the utilization of
t r a i n i n g  tech no logy  R&D . We broke up into groups , a nd each one
addressed a specific issue .

The group on training devices repor ted that with regard to application
programs , some parts of the Navy were better thar + others in seeing
that 6.2 and 6.3 work in training device technology was broug ht to
bear on the actual production of such devices. Their recommendation
was that we try to see if we could bring the other groups up to the
same hi gh leve l of this one . On the research side , the R&D producer
fel t that he needed guidance on what kinds of specific products to
produce in order to support utilization .

The group that was concerned with technical training developed the
outli ne of an i mportant model for imp l ementation beg inning wi th
in teraction on requirements , go i ng throug h the R&D process wi th
parallel ac tivities between the R&D producers and users , and wi ndi ng
up wi th the  a c t u a l  p lanni ng and imp l ementation of the work . They
were especially concerned that it takes roughly three years to plan
the resources for utilizat i on , and so were try i ng to see how the R&D
and planning ac tiviti e s  could be meshed .

The group that was concerned with fleet training fel t that improve-
men ts needed to be made i n  a va r i e ty of ways and t ha t be tter wa ys of
communicating results to the fleet and more direct ways of gettin c ’
the fleet ’ s problems back in to the R&D setting need to be developed.
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The re was a suggestion that the development of implementation billets
in various p laces within the flee t be considered so that assistance
in implementation can be offered .

One Navy agency that p lays an i mportant role in supporting the Chief
of Naval Education and Training with i mmediate short-term analyses and
eva l uations is the Training Analysis and Evaluation Group directed by
Al Smode at Orlando. For some time , I have felt that it would be
extreme l y useful to bring together NPRDC and TAEG so that , on selected
work , TAEG could serve as a bridge between the R&D community and the
schoo l community. There has been a preliminary general agreement
that this w i l l  be tried by the end of the year; there should be a
p lan developed with some specific provi sions for this bridging
function .

Another committee was asked to deal with the subject of linkages be-
tween sponsors , users , and R&D producers. They noted with considerable
interest that the Chief of Nava l Education and Training recentl y met in
Memphis to discuss joint p lanning for utilization by R&D users , sponsors
and producers. Hopefull y, this wil l  result in some specific actions
for the 1980 POM and bud get. That activity starts this fall. This
group also pointed out that very often the scientist is in a position
of wanting to see his work used , but at the same time , is not sufficient-
ly familiar with all the details of the planning processes that are
required to accomp lish this. There was a feeling that the scientist
needs to get a broader and more thorough knowled ge of the Navy and how
it works , especiall y that part of the Navy toward wh i ch hi s work is
aimed , and of what is needed to imp l ement research results. Those
are the princi pal points discussed by my subcommittee.

DISCUSSION:

QUESTION : I would just like to supplement what Bob said about the last

F working group, of wh i ch I was a member. We also felt that the oper-
ational military man , in general , needed to be familiar with the whole
R&D enterprise--who is watching what and the system the research is
worked under , the constraints and the limitations. That does not seem
to take place in the Navy ; I wonder whether it takes p lace in the
Air Force and the Army ; do they get this at the War College academies?

DR . Ut-ILANER : 1 w i l l  comment for the Army . My impression i~ that you
almost have to be an R&D officer to really understand the R&D system
in the Army , so that , for examp le , the typ ica l best-qualified officer
is usuall y not exposed to the workings of the R&D process. It is
not his fault; he is just not exposed to it. I don ’ t know about the
Air Force .

DR. CLARK: I think for the most part the people in our chain are
well versed in R&D procedures throughout the system. I am thinking
of the peop le who represent us at hi gher head quarters , the milita ry
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officers . I think , in general , they are well selected and understand
the p rocedures but , certainl y, they are not as emotionall y invo l ved in
the methods of R&D as the research scientist because they have not
worked at that level.

QUEST I ON : How are fleet requirements commun i cated to operationa l
decision makers in the Navy , and then to the R&D community ?

DR. SMITH: There are several ways whereby fleet requirements are
communicated to the hi gher reaches of the Navy . One is throug h
v a r i o u s  fleet readiness reports in which a variety of specific problem
areas that affect readiness are cited . These include mostly short—
term problems , but if you see the same things cropping up each quarter ,
with a little imag ination you can often convert some of them into R&D
requirements. The fleet clearly can pose forma l operational require-
ments; for instance , very recently we were stimulated to produce a
whole range of operational requirements because of the fact that the
fleet is suffering from a lot of objection to its use of certain
land for bombing and gunnery ranges. And so this stimulated us to
generate requirements aimed at reducing noise and destructiveness of
weapons .

DR. UHLANER: The last working g roup was cha i red by Dr. Glenn Bryan.
I think he is well known to all of you so I won ’ t take any more time
other than to give his current title which is Director of the
Psycholog ical Sciences Division , Office of Naval Research.

~lAVY , GROUP 2

I Dr. Glenn L. Bryan
Director, Psycho logical Sciences Division

L 
Office of Naval Research

I would like to elabo rate briefly on Bob Smith’ s comment about how
6.1 money is managed in the Navy . It is given to the Chief of Nava l
Research , who has severa l responsibilities , one of which is to serve
as the senior officer in charge of the Office of Nava l Research.
Actuall y, he is in charge of the whole 6.1 appropriation , whereve r
it is spent in the Navy . In the military science program , that is
$178 ,000,000, some $80,000,000 is spent under contract research
programs in the Office of Nava l Research. The bulk of it is spent
in various laboratories and SYSCOMs , and he is responsible for that
as well. And we in the Office of Nava l Research are responsible for
that onl y indirectl y, insofa r as we mi ght serve as staff to him
regardi rt g certain questions that he may have and wishes us to be
concerned with in the oversight management of that and other
programs .

— 51 —

• • —--— —-- • - •



r

I quite expected when I saw that I was going to be the last man up that
I would be able to say , “me , too” or “as he said” a lot , and am rather
surprised that there is not more of that in the notes I have before
me. Part of that , I suspect , is because we approached the matter
differently than  we were told to do. Instead of starting out with
the questions in the box , I asked the group to consider what one
actionable thing they would ask the tooth fairy to g ive them to
improve the utilization of research and deve l opment in this people—
related area . I have great confidence in the tooth fa i ry ; she has
never let me down . The group also seemed to exhibit a certain amount
of confidence , so they were wil l i n g  to play the game . We got 17 or
18 suggestions , which Wall y Sinaiko and I tried to organize after the
meeting. What I have before me now represents an incomplete and
somewhat fragmented account of what the group had in mind.

The first item , the need for a great dea l of cross—education , cross-
fertilization , communication , or whatever you wish to call it , in
fact , was mentioned severa l times. It seems to involve the idea
that it is important for requirements to be properl y stated and reports
to go back to the potential user properly tailored in his language
and to his needs. And this means that reports may have to deal with
specific cases , tailored to an individua l user or class of user. It
entails a great deal of access , a great dea l of opportunity for the

• researchers , research managers and users to come to know each other.
One of the peop le suggested that it has proved useful when the
circumstance exists for some trusted member of the user staff who is

• well aware of the concerns of his command to sit in on all of the
meetings that go on and acquaint his command with certain research
activities that may be of benefit , interest or use in dealing with a
problem that has just surfaced at a staff meeting.

So there seems to be a consensus regard ng the idea that all members
need to better understand how the world works and what the world
looks like . Someone summarized this by saying that it would be
highly desirable for us to develop a model so that we would all
know it is a comp licated and comp lex world which looks different from
the various perspectives of researcher , manager , user , operator , hi gh
seas , shipyards , and so forth ; and that it would be useful to have
a master model that somehow or another puts this all together. I
think we mi ght , the tooth fa i ry might , be hard pressed to answe r that
particular wish.

The second thing that was discussed frequentl y, avidl y and noisily
was the role of cost-benefit analysis-—who should do it , when it
should be done , what role it should play , and what should be done
about research that does not seem to submit itself easily to that
kind of treatment (i.e., what do you dc if you need a cost-benefit
analysis in a hi ghly subjective area and you can ’ t produce one?).
The group agreed that cost-benefit analyses were useful , they ought
to be done , they ought to be done early, they probably ought to
be reviewed or redone retrospectively, and that there were some
kinds of research for which they were not appropri ate. In these
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cases , decisions would have to be made as to whethe r or not to insist
on cost-benefit anal ysis , go along without them , or refuse to do the
research since cost-benefit anal yses were not available.

The role of cost—benefit ana 1 ysis in uti l iz ation , in case that point
has escaped you , is that the potential user can more quickl y and
intelli gently decide whether or not to attempt to utilize something
if he has the cost—benefit information.

Another point , that may be related to the first point , is the apparent
need for forma l mechanisms that do not exis t in the Navy which re-
quire involvement of potential users , researchers , and research
managers at all stages of R&D from the very earliest conceptua l
desi gn or the g limmer in someone ’s eye all the way throug h to the
time that the thing is , in fact , put in place and someone can be
assured that it is being fully and effectively utilized . When
being pressed for an example , the individua l who suggested this
indicated that he was invo l ved in softwa re development , and in that
area the procedures required that you prepare functional specifications
wh i ch were discussed and argued out and agreed upon as a first stage.
And then you go on to the next stage where the user and the person
producing the software were sitting on opposite sides of the table
but were try ing to come to precise and complete agreement on that
s tage , the user r e c o g n i z i n g  his responsibility for participating
avidly and intelligentl y in that process--a hi gh l y desirable state
of affa i rs.

If I may be permitted a personal comment , let me say that one of the
things that troubles me is the unavailability of users or potential
users who are willing to join in that kind of process in such a
continuing and time—consum i ng way. It seems to me that it would
be advisable for that to happen. It has also been my experience
that there are many occasions where representatives of the user
community plead that they are too busy to invo l ve themselves in this
way, and it seems to me that that is very unfortunate i ndeed .

Back to the group, in talking about this interaction between re-
searchers and users , one of the members of the group who has had
many years of experience as a researcher and has been very effective
in producing research that has gotten utilized , pointe d out that
we must not make the mistake of thinking that the user is onl y
someone who l i v e s  in Washington , who reports to some head quarters ,
and is a very senior person . Many users exist elsewhere , at l ower
levels of the organization . It was his recommendation that re-
searchers have an opportunity to invo l ve themselves with , come to
know , and live with , if necessary , the peop le at the operating levels
of the organization in order to know from personal experienc e what
the problems are . Under those circumstances , it would be more likel y
that research would come out in a useable form.

Going back to the comment Ad m iral Metcalf made about buil ding bridges ,
one member of the group suggested that perhaps we need a lot of
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different brid ges , some of which are just short brid ges , such as from
the basic researcher to the mission- oriented researcher.

Anothe r theme that came up and was discussed to a great extent , perhaps
more in th is group than in others , was that research utilization
problems are by no means limited to the Defense Department or to
personne l and manpower areas . They exist everywhere . One of the
members of the faculty tha t was present said he was encouraged by the
fact that the Defense Department was willing to address itself to the
problems of ut i l i z a t i o n  and that the researchers were so wil l i n g  to
partici pate in the discussions , since the agency that he was affiliated
with was not yet willin g  to confront these difficult and sensitive
issues.

I would again like to step out of my role of group reporter and speak
on my own behalf. There was a lot of talk about research management
and the advisability of shifting it from one location to another. I
made a comment to the group about that and would like to repeat it
now because I think it is very i mpor tant.

Research management is a difficult “black art.” It is not something
that you just assi gn to someone as a responsibility and hope tha t it
w i l l  be done well. If you do assi gn an inept research manager to a
labo ratory , there is no question in my mind that the quality of the
research will  plummet. One has to be very careful in reali gning the
research management enterprise , but that is not to say that it should
not be reali gned . I am just saying that you should be certain that
the person assigned to the job knows how to do it and has the freedom
and flexibility to permit him to carry it out. Just putting that
title on somebody ’s door is not going to ensure that a good job will
be done.

Along these same lines , the group pointed out that in our business ,
particularl y in certain aspects , there exists a kind of “catch 22.”
The user won ’ t become a “true believer ” unless he sees it on his shi p
and his watch , but at the same time he may not allow the researcher
to collect any data or do any work on his ship and watch . This is a

• serious problem that presentl y is hand i capping the Navy ’s research in
the human resources area . We have a coup le of minutes for questions.

DISCUSSION

QUEST I ON : Whose responsibility is it to see that pro mising research
findings get imp l ementation , and what is the chief barrier to utili-
zation?

DR. BRYAN : We are all now at the management leve l and have forgotten
what it is like to do research . The scientists are interested in the
completion of research , are anxious to move on , and are not ded i cated
to having the research product imp lemented ; they want somebody else
to do that. The solution to this problem is not to g ive up imp l ementing
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the research product but to give the researche r ’ s supervisor the
responsibility of getting the research implemented.

In potential users , the major problem is resistance to change and
the resistance is primarily because they are quite busy d o i n g  o ther
things and do not want to take the time that is required to make
changes that are necessary in order to imp lement the research product.
So i t  is primarily a matter of education . Potential users are not
sufficiently educa ted that they are the key “gate-keepers ” to research
utilization . This should be specified at the very beg inning , when
there is an agreement to conduct the research .

QUESTION : Wh y don ’t researchers themselves take a more active job
in promoting utilization?

DR. BRYAN : We who have been and are doing the research generally are
not interested in imp l ementation ; we need other groups of peop le
to work wi th on that--a combination of officer personne l and civilian
operators,

DR. UHLANER : I would like to take .~ few moments to make some comments
which I hope will  give us a guide f some of this week’s discussions.
As I was listening to this report , I got the feeling that the working
groups were excellent with respect to diagnosis but , with the possible
exception of some of the remarks from Glenn , I think much more work
needs to be done in terms of planning action steps.

A second thought I had is that it is becoming very clear that no
one utilization strategy wil l  do the job. You need a whole variety
of strateg ies which are appropriate to the different aspects of the
program. It is very clear that one that mi ght be used for , say
a 6.3 type effort , is probably inappropriate for 6.1 type effort.

A third point that seems to be very critica l here is the fact that
in our discussions we ’ve tended to lump all the consumers together
as one group. I think we have many different groups to dea l with.
It is quite true that the informa l contact between the scientist in
the field and the various officers who have some of the immediate
operationa l problems is one kind of activity. Howeve r , I do not
think any of the discussions reall y wrestled with the questions of
how a new large p roject gets presented to the research and deve l opment
advisory committees in each of the services so that such a project
can be considered by the system in competition with the hardware R&D
kind of p roject. It seems clear that an entirely different set of
procedures are required to achieve this. For one thing, those people
are very much awa re that when they underwrite a particular project
it may be as much as five or six years before the project bears fruit
for a particular service . That realization in itself is a starting
po int in terms of the utilization process.

Another thing that has not been stated is that all of the utilization
discussions are really part of program development , and unless one
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l ooks at the life-cycle management of the total program development ,
it may very wel l be that we wi l l  be ut i l i z i n g  our own approach to
utilization in a very scattered and fractionated way. You have to
relate to the entire life-cycle management context.

I would like to strongly endorse the point that was made that we are
short on large-scale application eng i neering expertise. I , for one ,
do not believe that this is an activity that can be manned by junior
or l ower-level people. It is a very challeng ing and hi gh-leve l
activity. What I do see is a great deal of potential for developing
tha t kind of application capability. We have very hi gh—leve l appointed
officials in positions such as assistant secretaries , deputies , and
so on , or in the uniformed staff divisions of the various services ,
but rarely do we have an organization whose job is application eng i-
neering on a high level and with the great dea l of skill wh i ch it
obviousl y requires.

Let me see if I can pull together some of the things that were empha-
sized. Almost all of the presentations mentioned the need for improved
procedure s of some kind to facilitate relations with the consumer.
However , I have not heard addressed the problem of what happens
when a consume r ’s requirements exceed your capacity. Unless the
other services are different from my own , the Army , the consume r ’s
requirements typically do exceed the available resources . In our
case , it runs from 3 or 1i to I . It is very clear that the consumer
who brings in requirements thinks that his are very important and ,
indeed , to him they are . What happens when you as the research
manager or lab director say to him , “Well , we are not able to meet
your requirement. ”? Is he likel y to come back the following year
or the year after that? What I am leading up to is that it seems
there is a real need for a procedure for prioritizing research
requirements which is not done by the laboratory but rather by a
community of users. I don ’ t care what the particular forma t is.
We need to avoid getting into the situation that because training
is ve ry powerful , personnel and manpower are sold short. Some kind
of balance is essential and I do not think we have reall y worked out
a procedure where we can guarantee some orderl y process where this
balance is guaranteed.

Along this same line , I think it is very critical that DDR& E also
be apprised of what the problems are in terms of such issues as
what is appropriate by way of successful products which are worthy of
utilization in research categories 6.1 , 6.2 , etc. I have heard from
prior groups who admittedl y are more academic-minded people that they
felt a 12 percent success rate of utilization was quite good. Now
here we are talking about 58 percent being inadequate. I am not
proposing to answe r it , but I do think it is a rathe r i mportant
quest ion. Why? It seems to me that we can probably project a 100
percent success rate by structurin g the problems in such a way tha t
they are very mundane , very unimaginative , and very low risk. If
I predicate that we are going to build a new form of vocabulary test ,
the likelihood of that failing is almost zero. But i f I predicate
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that we are going to do some research on the imp rovement of officer
performance for purposes of command , then I think we have an
appreciably hi gher ri s k situation .

The next point that I think needs some attention in the group is
the question of how one makes use of specialized capabilities in
accomp lishing the overall task of program development and utiliza tion .
It seems that we are assi gning each of the responsibilities to
everybody. I think there is a role that the uniformed R&D manager ,
the lab director , the user , and each of about 10 to 15 others would
play specific to his particular specialty. I do feel that there is
need for spelling out who does what which way.

I an-, just curious. How many in this room have been involved in
defending what is called an “unfunded requirement ” for a new project?
I’d just like to see a show of hands. A small number of hands went
up, which is what I expected. Now , how many of you have had to
explain a particular research result to a user at any level for his
use? I would have expected almost all hands to go up. I think this
illustrates , very crudel y perhaps , that different aspects of this
total cycle really require different kinds of skills , different
kinds of positions , different kinds of talents , and yet they all
have to be broug ht together in order to achieve the ultimate objec-
tive , which to me would be to get the best possible product which
would satisf y the greatest number of decision makers (including both
the Congressional Committees , the GAO , DDR& E and all the services)
for a given dollar. When we have achieved that kind of th ing then
it seems to me that we have almost reached an ideal. With that
thoug ht , I would like to encourage the working groups to continue
deliberation on this problem.
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REFLEcTIONS FROII THE OPERATJON~L COMMUNITY

SUMMARY

In this session of the symposium several members of the operational
community offered their perspecti~’es of the central issues in the
utilization of human resources RDT&E.

C’DR Jack Davis, O~~~~e of the Chief of ;7•~ -~ - •~~~~ Technical T2~1ini~e, madethe foil3w -in~ observations:

The research community is too comfortable with itself. The
researcher must assume the responsibility for making himself
known to the operator and for learning to understand the oper-
ational environment.
The research community must become more responsive to the users ’
needs, and this means that researchers must be willing to work
on problems that involve risk and problems that may not excite
them. Operators find it particularly hard to get the attention
of the research community on problems that require a short
response time .
In the area of peop le-related research the progrcvn category
structure (6.1, etc. ) is probab ly too rigid to serve the needs
of the user and may need to be modified.
The researcher ’s obligation does not end with the technical re-
port. He has not fulfilled his responsibility until the product
is utilized.

LCDR Lee Mairs, Bureau of Naval Personnel, emp hasized these points:

Cost-benefit analysis is the key to improved research utilization.
The operator resists change because he sees definite imp lementa-
tion costs and indefinite, unquant-Ified benefits.
The research community must face the fact that it is now in a
market environment and must enter the marke tp l zee and demonstrate
the value of its product.
The responsiveness of the operator to new R&D products is strong l~
affected by the variable quality of research. From the operator ’s
viewpoint, good research -imp lies both quali tp and relevance to the
operator ’s problems .

LCOL Ernest Rider, Air Force Manpower Military Personnel Center, e - ted
a number of user concerns :

Researchers tend to want to “do their own thing , ” whereas the
“bottom line” for users is how much the research helps them in
their job.
The ~i~c?liness of research often has a strong impact on its poten-
tial for utilization. Too many R&D projects take longer than
planned and thus lose their value. Better management and better
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communication between researcher and user is required to deal
with this problem.
Researchers don ’t provide enough assistance with app lication.

LCOL Rider also acknowledged shortcomings on the user side, such as
lack of continuity (stemming from rotation), inadequate planning for
implementation funding, and fai lure to consider political constraints
on R&D utilization.

LCOL Frank Whaley, USMC, Naval Ocean Systems Center, point ed to the
need for users to do a better job of specify ing R&D requirements, and
for the research community to do a better job of sel l ing its capabil-

• ity to Marine general officers.
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REFLECTIONS FROM THE OPERATIONAL COMMW’1ITY

OBSERVATIONS

DR. SANDS: Due to a change that we made in our program yesterday,
we wil l  now hear some -~eflectio ns f rom the operational community.
Without furth-~r delay, I would like to introduce Colonel Whaley ,
Un i ted States Marine Corps , who wi l l , in turn , introduce the other
panelists. Colonel Wha l ey...

COL WHALEY: Good morning, gentlemen. Without further ado , let me
introduce Commander Jack Davis , USN , Chief of Nava l Technica l
Training, as the first speake r on our panel.

CDR J . [. Daei e , 1131!
Assistant 11o~’ Management

Chief, Naval 3e-~!e$ ; l  Tr-e ning

I would like to present perspectives of the R&D community, the R&D
environment and R&D efforts from a fleet point of view in genera l ,
and from a shore—establishment user point of view in particular. I
think that we view the research community as one that is comfortable
with itself . ur. Rostker spoke of this last ni ght , I believe , when
he said it is comfortable for the research community to work within
the protective structure of the system as i t is. We agree with that.

In the fleet , we do not really know who the researcher is; we do not
know what he does. Every now and then we see some guy who is not
one of us , who looks different , who dresses differentl y, and who hands out
a lot of questionnaires and asks quest ions. Generall y, he does
know us either. Yesterd~~’ our subcommittee made an observation that
the researcher needs to ledo to reall y understand the environment
in order to communicate and facilitate the transfe r of research. I
subscribe to that wholeheartedly. But at the same time , yesterday
we heard several comments from some of the panelists and other members
about the need to educate the user to the research proble m . Outside
of the subcommittee , I never heard the use r ’s side presented .

I would suggest that the responsibility is on the researcher ’ s
shoulders. We work for the Navy , in particular for DoD , and the
object of the game is to support the operating forces and enable the
commanders to do their job better. It is not their respo nsibility
to know you ; it is your responsibility to know them .

In genera l , the resea rch community is not responsive to the user ’s
needs. When we cite a problem and state our needs in precise enoug h

-61-

• -



— .•
~ -‘- •--- --~ —.———-- —.-

~
—-

~~
-
~~

—--••
~~

•••

terms that they can be addressed , we are not shotgunning the effort;
we want that problem attacked even thoug h it may not be especiall y
interesting or exciting to a particul ar researcher.

We , in the training command , have been particularly frustrated
at our inability to get help on our short-term efforts , something
that might take onl y one , two , or three months. The system either
cannot or does not want to respond to us in that time period . When
we cite a problem of this sort and ask for help, generall y we are
told that it is a management problem , not a research prob lci . Well ,
that is a myth! Or maybe it is a management prob lem , but the point
is that the problem st i l l  remains. There is no sen sitiv ty to
solving the problem.

If we structure things ri g idly and unionize it to the point that
this is management and this is research , and we define it ve ry
precisel y, and we canno t cross ove r it , that is reall y no help to
us. Maybe it is not a very clear-cut research effort , but it is
certainly not a clear-cut management problem . What I am say ing
is , “Take the risk- -enter into something that may not be a precisely-
defined research area .”

Last ni ght , Dr. Rostker also talked about the problem of ri g idity
of the structure in terms of what is 6.1 , 6.2 up to 6.5. He
thought this structure was perhaps appropriate for the hardware
research area but certainl y not for the personne l research area . I
agree w t h  that; I guess the bottom line is that we have to change
the system. If we have to change the structure in order to meet
some very rea l needs of the user community, then let us do that.
Let us not get to the point of thinking that we have fully discharged
our responsibilities once the research is done and we have turned
out the technica l report , because I reall y do not think that this is
the case. If it is good work (hopefully, it is) , the respons i bi Ii ty
really is not discharged until it is utilized , until we make the
user aware of what we have done , its va l ue , its merit , its potential ,
and press the opportunity tc go ahead and utilize it. Thank you.

DISCUSSIOI’l

DR. GLASER: Does anyone have a question for Commander Davis?

QUESTION: I wonder i f Commander Davis isn ’ t putting too much of a
load on R&D in asking them to provide hel p in study ing all sorts of
operational problems and needs.

CD R DAVIS: Well , I would be if I’d said that , I didn ’ t mean that;
I understand that there are problems we must solve ourselves , and
we attempt to do that. What I was say ing is that there are problems
that we identif y wh i ch in our op inion can be sol’.’ed , or at least
attacked , by the research community. And then we get into this “Who
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shot John ” kind of a thing. “No , it ’ s not us , it ’ s management ,”
or it ’s something else. The fact is that there is a problem , and
we can ’ t solve it. We ask the research community for help , and they
reall y don ’ t think it ’s their problem. We ’ re sort of a voice in
the wilderness looking for hel p. We ’ re asking the research community
to take a chance . May be it reall y isn ’t research in the purest
sense , but the R&D community has the ability to attack it better
than we do. They have people ; they have the money ; they have the
whe rewithal to get on with it . We don ’ t. That ’s what I was
suggesting.

QUESTION : To what extent do you believe the ina b i l i t y  of the re-
search community to be responsive is caused by the failure of the
user to make clear what the real problem is and what its i’-oact
is. And there ’s the problem of continuity of user personnel. What
exactly do you fee l that R&D is not responsive to?

CDR D A V I S : I guess I don ’ t full y understand the question . I guess
it ’ s a problem of perspective . If we have been able to identif y a
problem and service it to the point that we can even approach the
research community, working through our chain of command , then that ,
in effect , should establish certain credibility. If that has been
done it probably is a fairly si gnificant problem and one that needs
to be addressed . The problem i~ that there are times that we just
don ’ t seem to be able to work the channel to our advantage to get
answers to questions.

What we often have to do when we ’ re tasked with a job is go around
it , or under it , or ove r it. I’ ve secured research without eve r
having talked to any of the people who I really was supposed to be
talking to , but I was turned off early. I was told , “Gee , you
can ’ t do it because there ’s policy , there ’ s rules , there ’ s regulations ,
there ’s instructions. ” Much of the time when we really need some-
thing done , I know I’ m not going to get anywhere by the direct
approach , so I say the hell with it , and I go around it , and I get
it done .

DR.  IJHLANER : I think this is a very fruitful kind of discussion , a
very good dialogue , but it is dealing entirel y in generalities. If
the research community and the management community and the user
are going to have a dialogue , you have to start talk ing specifics.
It would help if you could cite one or two problems , subjective as
they may be , so that the people here can get some notion of what
the frustration is , so that we can at least start think ing in terms
of whethe r there ’s a way around the cumbersome system . Otherw ise
we ’ re going to go home after each one has made his great flowery
speech in generalities and I don ’ t think reall y anything wil l  be
gained .

CDR DAVIS : All right , I realize that I am talking in general it ies.
I don ’ t think it ’ s prope r to name names and p~ in t fingers. We ’ ve

-63-



~ •

done this internall y. What we ’ re say in g is that we ’d all agree that
there ’s a m i l l i o n  children starving in India , and some guy says , “Name
one .” Hell , I can ’ t name one .

DR. UHLANER : That ’ s not what I’ m saying. You ’ re dod g ing my question .
I ’ m asking you to mention a techni cal problem , mention a need , mention
a requirement that in your op in i on needs attention and that is a
reasonable responsibility for the research community to attend to.
Whether we agree or not is irrel evant.

CDR DAVIS: An examp le would be a good short l ook at why attrition
rates at Recruit Training Command San Diego doubled in a one month
period of time .

DR. UHLANER: Beautiful. Do you feel that you can get an answer to
that problem in three months?

CDR DAVIS: I would hope so.

DR. UHLANER: Now that ’s the kind of dialogue we should be having.

QUESTION: Other commands have recognized the problem you described
and have developed a mechanism for addressing it. During the Viet Nam
war the Navy adopted a system used by the Army , calling it by a
different name , the Science Assistance Program. This program has
science advisors located at various Navy commands around the world.
The science advisor has the abili ty to describe a problem and send it
back to the Director of the Navy Science Assistance Program , who has
the funds to task the appropriate research organization to address
the problem. I would be happy to describe the program to you.

LCOL WHALEY : Th an k you. I think we ’d better go on or we ’ll end up
running the ship aground. Lieutenant Commander Lee Ma i rs is in the
economic analysis section of the Chief of Naval personnel . He ’ l l
g ive you the viewpoint of the Navy side of the house .

U’DR Lee •t~i~e, USC!~ccu~, !- ‘- e - -~~- -~ & ~eet Ana l!i~ ie 3cc~-i o’~
•Vaval Personnel

In our discussions at breakfast this morning, when we were talking
abou t what we were all going to say here , we felt that Dr . Rostker
stole a lo t of our thunder last ni ght , and if t h a t  sounds l i k e  an
indictment (of the R&D community) believe me , it is. During the small
group tha t I was i n  y e s t e r d a y ,  there was a tremendous discussion as
reported in the p lenary session about cost—benefit analysis--about
whethe r it should be done or shouldn ’t be done , etc. The pro side
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turned out to be the economists in the room and the con side was the
other disci plines. Let me tell you why I think cost-benefit anal ysis
is so i mportant and how it perhaps mi ght be the key in unlocking the
door to better research utilization . Admira l Metcalf spoke yesterday
about the resistance to change that develops when it comes to im-
plementing any sort of R&D product. I would like to submit to you
that when you look at it from the operator ’s point of view , the
resistance to change stems from the lack of any quantified benefits
in doing the change in the face of very definite and certain imp le-
mentation costs. And if the operator is not given this kind of data ,
he feels that he just cannot take his time to do this work himself.
I think this is the key that the research and development community
is going to have to recognize , and start to use it to unlock the door.

In the private sector , look at Xerox , Kodak , and IBM . They do not sit
a round waiting for the customers to come to them. They have salesme n
that sall y forth into the marketplace g iving out information and
seeking out new customers . We do not see this in the military research
and development community. You gentlemen are now operating in a
market environment. In that environment R&D funds can be shifted
by the program managers to buy chi pping hammers , paint , and tooth-
picks; so if they do not see that there is going to be some va l ue
from research and development , believe me , the pot is going to
diminish.

During our group discussion yesterday I heard a lot of complaint that
some research areas are not amenable to cost-benefit analysis. I
would like to submit to you that if there are a certain subset of
cases where this is true , it certainly does not preclude a l l other

• pieces of research from cost-benefit analysis techni ques. Furthermore ,
even in so-called “soft” areas there are “hard” aspects. The benefit
of race-relations programs was one area that was thrown up to me

• yesterday as defying cost-benefit analysis. I submit that that can
• be quantified , that the dollar va l ue of resources that the Navy now

spends on race—related discipline problems can be estimated , and
the amount of money that is spent on race— relations programs now
could be a savings if somebod y in the R&D community could develop
a p il l  or something from the tooth fa i ry that could eliminate that
problem overnight. I would like to refer some of you peop le to a
book by Arnold Harberger at the University of Chicago entitled Project
Evaluation , in which he talks about the techni ques of cost—benefit
anal ysis in these fuzzy areas. For example , the va l ue of human life
has been determined for cost benefit analysis purposes. Now of
course , if it ’ s my life I tend to va l ue it a lot hi gher than perhaps
anyone else will  in this room , especially after I have been talk ing
for a little while. But when you talk about life in the abstract and
perhaps have a program that increases safety or reduces the probability
of death , then there are marke t estimates of how much money should be
spent for this. It is not infinite ; if it were infinite we would ban
cars. But these are the techni ques that the R&D community are going
to have to sharpen and really take a strong l ook at.
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Resist snce to change , I would underline again , stems from a lack of
quantified benefits in the face of absolutel y certain costs of

• trying to imp lement any change. This is what ’ s got to be changed.

A minor point I would like to bring up is that the quality of
research has a lot of variability. And the cost that the R&D
community suffers from a p iece of bad research is not balanced out
by two , three or four p ieces of good research. All it takes is for
the operator sitting in Washington to read a paper , supposed l y using
discrimin a nt analys is , that tells him that reenlistment bonuses have
no effect on retention because this researcher notes that onl y those
ratings that have low retentions are receiving the hi gh reenlistment
bonus payments. Now that is just absolutely poor research. I have
a long list of examples of bad research that I left at home . But
there is good research , and this is the research that i dentifies

• the problems , that goes after the relevance that Dr. Rostker talked
about last night. For examp le: the work that NPRDC has done with
all of ADSTAP models is of i mmedi ate relevance to the Chief of
Nava l Personnel and was virtually put on line and used before the
technical reports were even written. Othe r examp les of good
research are the work of Stan Horowitz at CNA in quantifying the
benefits of personnel manning relative to the mean time to repair
between breakdown , and the work of Bob Lockman at CNA in deve l op ing
pre-service variables to use for screening enlistments , resulting in
reduced attrition. All of this was in response to urgent problems
within the operationa l community and virtually before the reports
were written the research was already imp lemented. These kinds of
good research are things that other researchers should look at to
see how they can model their work after it. Any questions?

QUEST I ON: I have a comment I would like to make . I’ m disturbed
by the factual information and the way it is selectively perce i ved.
I was in that session yesterday and I didn ’ t perceive the clear cut
distinction between the economists and the other disciplines. In
this conference there has been too much “them and us”, too much
finger pointing. As a matter of fact , the Defense Science Board
made a special point that the R&D community is making serious
attempts to include cost— benefit anal ysis in the area of tra ining.

LCOL WHALEY : Lieutenant Colone l Ernie Ride r is Chief of the research
team at the Air Force Military Manpower/Personnel Center , and he
w i l l  g ive you the Air Force p icture.

LCOL Ernest 3i3.r~ ~~, USAF
Chief ,  Human Resources Research Team

Air Fo?~ea Mi7-i11n ’j Manpower/P ’rsonne l Center
Rando I eJi A ’~r Force B-a~e

I probably should preface my remarks this morning by say ing that I
represent the Air Force users to some extent since I see all of the
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research requests that come f rom agencies external to the Air Force
Systems Command that are typ ically levied upon the Air Force Human
Resources Laboratory . This covers a wide variety of users anywhere
from the trainers in your Training Command to the ope rators in the
othe r operational commands and the Air Staff agen cies both in the
personnel and manpower areas. We typ icall y coordinate these requests
with the Air Staff and make sure there is higher leve l recognition of
the problem. It ’s a lit t l e  hard to address the interests and concerns
of all of these users in a very short time , but I mi ght make a
few comments about my overall impression in the few short years in
which I have looked at this bus i ness. I’ m sort of objective in my
statements here because I have n-ever been a researcher per se in the
human resource area and I represent all types of users within the Air
Force. I’ ve been invo l ved for about three years , so I guess I have
a pretty good sample of what ’s gone throug h the system and what
people ’s reactions have been.

The bottom line , I believe , on how people use the Human Resources
Laboratory is how good a job it does for them , how much it hel ps
them in their particular jobs , how much it helps them in their
particular policy decisions. Obviously , don ’ t expect all of the
research to work out well. My impression is that roughly half of
the “research” projects , i .e., the ones that really require experi-
mentation and considerable time , probably work out pretty we l l and
people think well of the research . I think that ’s probabl y about
the best you could hope for in the human resources R&D area.

The laboratory also provides some valuable help on a short-term
basis through what we call consultative assistance . I think they ’ ve
got a wide base of knowled ge and a lot of experience which is very
va l uable to the operators. This is espe cial ly clear in the fli ght
simulation area , in which they have done an awful lot of good work.
People are depending on them for good advice as to what ’s appropriate
to do in these areas as far as purchase and deve l opment of simulators .
They also have a very va l uable historical data base , that is com-
puterized. It contains personnel and training records , which are

• very valuable for short- term anal ysis in addressing policy guestions.

Now that I’ ve said good things about the laboratory I’ m going to make
a few comments about areas where improvement could come about and I
would guess that the Navy and Marine representatives who we ’ re about
to hear from may have similar things to say. I think th at bas ically
the researchers want to do their own thing, and that may be necessary ,
but to the operator it appears that they don ’t always get as close to
the project as would be desirab le. From the operator ’s viewpoint ,
the quality of the research--the app licab i l i t y  and understandabilit y
of the results as far as th~-y relate to the ope rational prob Iem~-—
could be improved.

The time dimension in wh i ch research is conducted is anothe r concern
to peop le. The ope rator who has a problem would like a solution in
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the most expeditious manner. He usuall y recognizes that it w i l l  take
some time to do good research . But frequentl y (for many reasons ,
some of which are operator problems and some researcher problems ) the
research takes longer than ori ginally planned , falls behind schedule ,
and may not be of as much use as if it had been done on schedule. I
guess it all boils down to a need for better management , better
communication between user and researcher , to help keep things on
track . Another problem area involves the application phase. The
Human Resources Laboratory is now cranking up to g ive more assistance
in this area. They are going to be doing the cost-benefit analysis
in selected areas. Someone commented earlier that some areas are less
amenable than others to this type of anal ysis. I think cost—benefit
anal ysis should certainly be done for the major p rojects. And
since the operators typically do not understand the research well
enough , I think the researchers should do the analysis.

Thoug h they do a very good job in most areas , one area where re-
searchers could improve is in putting their ideas on paper in a
timely manner , and in a manner that means something to the operators
and to the operationa l community. I don ’ t really think they conimuni-
cate well enough with the users , particularly in the application
phase. There is a salesmanship aspect of research wh i ch I think
severa l people have alluded to. If you are going to improve your
batting average on application , that is a factor which needs to be
conside red. I guess all of these things w i l l  sort of “come out in
the wash” if there is increased communication between the users and
the research managers. Hopefully , the communications process can be
formalized a little bit more . I think in the Air Force we have a
leg up on the formalization of the procedures. We have an Air
Force regulation which I think Dr. Clark mentioned yesterday. We ’ re
thinking about increasing the bureaucracy to some extent to force
people to communicate during a research project where it is appropriate ,
and hopefull y we wil l  be hearing a lot more good things from the users.
We hear a lot of good things now , but we also hear a lot of criticisms .

I would like to summarize my comments briefly by say in g that there is
concern by users about the quality of research , about its timeliness ,
and about the fact that researchers generall y don ’t provide enoug h
assistance with application . Some users do not always do their job
either. There is not always continuity of the people who are
sponsoring the research . As you know , we move frequently in the
military. We need to make sure on a more systematic basis that when
people do move we get rep lacements who continue to work with a g i ven
project. And I guess users don ’t always adequately consider the
application phase of a p roject either. They don ’ t always do a good
job of planning for imp l ementation funds and they often fail to
consider the political constraints which may be operating depending
on the results and types of research . Overall , I think R&D has
provided an awful lot of important inputs to the personnel and train-
ing areas. I think it could be improved. The question is , how
much can we improve it without making researchers spend so much time
on utilization that there is not enoug h time available for research?
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LCOL 1-!ieL:wZ U~aley, US11~~~~~~~

I %-! .‘ Lie iei~ O11f i~ cr ’
‘
~(fl~~/ Ocean [ i iot erns Cen~cc

Let me start off by say ing that the Marine Corps organization for
personnel research and development is in disarray. Let me add that
on the user ’s side of the house we have not , heretofore , really
gotten our act together. A coup le of us are working togethe r to get
our requirements clearly stated so that we understand them. And
then , hopefully, we wi l l  transmit this to the R&D people. So , I do
realize that our personnel R&D ac tivity is in trouble in the sense
that at the present time the user is not lay ing requirements onto
the system. Now , we all understand that people problems are para-
mount with the Marine Corps because , and I am very serious about

• th is , that is our prima ry business. The Navy has shi ps and planes.
We have planes too , but peop le in the squad , fire team , platoon ,
company, that ’ s our bread and butter , th at ’s how we make it. And
unfortunatel y, t~’e perception that exists among Marine Generals
that I have talked to , basicall y summed up is , “Psycholog ists suck .”
And you know , it ’ s kind of difficult when I get back to Washington
to say , “We saw this neat thing out at NPRDC .” I get a “You ’ve
got to be kidding me.” Of course it ’s stated a little differently
than that. The R&D community, I am convinced , is providing us with
a better way to do things because I have seen in 21 years that running
things based on a gut leve l perception isn ’ t the way to do it. On
the other side of the coin , we have not utilized the system to
the degree that we should , and I intend to push the system so that
we can. You ask about a specific. I have a g reat deal of ex-
perience in R&D units and I’ ve been on the other side of the house
where I ’ ve finished five years of command time in three different
organizations , so I’ m keenl y awa re of the problems that we have had
in our people side of the house. The specific is as follows : We
should have a better way to keep our troops soldiering in peace time ,
which of and by itself isn ’ t much fun. We don ’ t necessarily have
to ki l l  people during peacetime to keep them gainfully employed ,
but we need to have training set up and organized and run so that
our people are do i ng what they have been tra i ned to do , in a pro-
gressive type manner. Our peop le who fix radios and radars get a
chance every day to do what they came in for , but our infantrymen ,
the main part of the corps , don ’ t. Unfortunate l y, we have a
shortage of ranges , we have a shortage of shi ps , we have a shortage
of all those othe r neat things that we need to train these in fantry
guys. And you know , about the 73rd time you take the same hi l l
you kind of lose a litt l e  of the dynamics of the situation . So ,
what we need is something to keep these people gainfully emp l oyed so
that they are really getting something out of soldiering in a peace-
time environment. The way it is now , the infantry guy ends up
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running our bases. You know , five guys over in special services ,
two guys life-guarding, doing everything but soldierin g. I don ’ t
have the answe r to that. I’ m sure that none of the Marine Generals
have the answe r either. It ’ s one of those things that you just
can ’ t pull out of your gut and find a viable solution . But those
are the kinds of things that I think we need to have addressed .

And hopefull y we wil l  clean up our act in Quantico , our R&D require-
ments p lace , so that we send something from that level that coordinates
the hardware side with the people side , because we have kind of
gotten our hardware act together. Unfortunatel y the paradox is
that our most i mportant problem is probabl y the least addressed .
So I say to you , “Yes , we have some requirements homework to do ,” and
this is key , I think. The folks in your community have failed to sell
the pragmatic approach to our Marine General officers , and the junior
officers too; let ’ s face it , the Majors and the Lieutenant Colonels
are the ones who end up getting in there and fooling around , maybe
getting something done and may be not. This hasn ’ t been done , and
I charge all of you that if we ’ re going to address this most i mportant
Marine problem , you have to get out there and sell the capability
that I honestl y believe you have . But I also am well aware that ,
for some reasons that I’ m reall y not awa re of , it has not been
transmitted to our folks. That ’s kind of genera l , but after all
my experience in the business , th at ’ s where I come off at.
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THE STATE-OF-THE-ART IN RESEARCH UTILIZATION WITHIN
OTHER FEDERAL AGENCIES

S1J~4 1ARY

In ~nes session of the symposium , representatives of severa l non-
military federal agencies reported their experiences in dealing with
the problems of research utilization .

Dr. Howard Davis, National Institute of riental Health, undertook to
explode the “myth” tha t the key to utilization is good research. He
cited a number of illustrations tha t good research is not enough-—
tha t simp ly being presented with a better way of doing something
provides no assurance that it will be done. Above all it is the 

~~~man factor , he argued , that determines whether knowledge will be ef-
fectively transferred. He pointed out that utilization is a matter
of p lanned organizational change, and that techniques exist for facili-
tating change, such as his own A VICTORY model. A VICTORY is designed
to assist in assessing the readiness of an organization to undertake
a given change--based on such factors as its resources, values, in-
formation, circumstances, motivation, resistance, and perceived pay-
off--and to assist in rernediating deficiences in these areas.

Jud ah Dro b, Department of Labor, described the systematic approach
to utilization of R&D tha t is taken by the Employment and Training
Administration of D OL. This approach includes the following eleme~2ts :

Requirement that every R&D proposal discuss utilization, includ-in~
what products the project will y ield.
Strenuous effort to involve potential users, via Advisory Com-
mittees, site visits, briefings, etc.
Use of a “buddy system,” whereby a member of the DOE :~tiiization
staff has responsibility for representing the uti7-ization con-
cerns and plans of an R&D project .
Recognition that training and technical assistance constitute
major steps in developing the capac ity of the user ~o make ~ee
of R&D products .
Acceptance of the principle that “user orientation” is the first

commandment, and that it need not compromise your r ights and
integrity .

Dr. Meredith Crawford, George Washington University, presented an
historical view of HumRRO ’s struggle with utilization. He empha-
sized HumRRO ’s interest -in the military problem and commitment to
providing useful results. He cited several other factors (each
of which may be found in the literature on knowledge util ization)
that contributed to HumRRO ’s track record in uti lization, inc luding:

4 dispersed organizational otructure that facilitated e~o~ e
relations with customers .
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Systematic procedure for eliciting customer requirements and
an active effort to conduct a dialogue to ensure a ~ommon under-
standing of those requirements.
Use of the experimental method, insofar as poss ible.
A f l e x i ble work program, adaptable to the short-term as well as
long—term needs of the customer.
Careful attention to presentation of results, emp hasizing quality
reports, user participation in briefings, and publication of util-
ization successes as a mechanism for diffusiofr~ and often multiple
utilization of a product.

Rert Griffis , Rehabi litation Services Administration (RSA), entertained
and stimulated the conferees with an eloquent reminder that R&D is not
the only source of knowledge that may be utilized in the solution of
peop le—related prob lems, but rather that the humanities, history,
philosophy, literature, and the fine arts may have abundant wisdom to
offer as well. He then described the major elements of RSA ’s utilization
program , including:

An effort to emp hasize utilization in the planning and conduct of
research (e.g., by making explicit and dissemirating the utiliza~ic-e
elements tha t an R&D proposal should contain).
A strong focus on dissemination of usable results (e.g., by prepara-
tion and dissemination of abstracts, research briefs, and a guide
for preparing fina l reports to facilitate use of resuits).
A program to establish human and organizational links in the field
between researcl-i and practice (e.g.., funding regional research
utilization laboratories, and conducting a national dissemination
program of RU specialists in state rehabilitation service agencies).
A program of research on research utilization (including evaluation
of a large sample of R&D reports to derive principles of effective
utilization).
An effort to nurture the capacity for self-initiated change in
service agencies (e .g . ,  by stressing R&D utilization in training
pro grams).

Finally, Mr. Griffis admonished the conferees to be conscious of certain
problems and limitations of research uti lization, such as the diff i-
cu l ty in preventing RU from becoming an end in i t s e l f ,  and the tendency
of RU to contribute to the information exp losion, rather than
to respond constructively to it.

Dr. Ronald Have lock, University of Michigan, discussed efforts to in-
stitutionalize research utilization in the field of education, with
special reference to the activities of the National Institute of
Education in this area, inc luding:

Establishment of the Educational Resources Information Center
(ERIC) as the first systematic step towards utilization of
educational research.

Transformation activities, such as summarizing, abstracting and
translating from scientific language to practitioner language.
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The use of linking agents in several state department of
education .
The effort to establish a nationwide system of regional resource
centers as an institutional mechanism for improving utilization.

Dr. Havelock suggested that the function of research utilization be
regarded as a full-time job rather than extra duty, and that it
requires funds and trained peop le. In conclusion, he referred to
the growing literature reporting research on research utilization.
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THE STATE-OF-THE-ART H! RESEARCH UTILIZATION
WITHIN OThER FEDERAL AGENCIES

DR. SANDS: Dr. Glaser w i l l  be chairing this session , so without further
delay, let me g ive you Dr. Ed Glaser.

DR. GLASER: Thank you. About l95~i , Dr. Carl Rogers , a very eminent
psychologist , and Dr. Fritz Roeth lisberger , a professor of management
of the Ha rvard Business Schoo l , wrote an article pub l ished in the
Harvard Business Review , entitled , “Barriers and Gateways to
Communication .” I think it mi ght be worth repeating the essence of
their message because I think it has some bearing on the need for
better understanding between researchers and users . The message was:
when you are experiencing a difference of Op inion with someone ,
pause and say something like , “Let me see if I understand what you ’ re
say ing, ” and summarize back to that person what you think he said.
The person then either agrees with you or not; stay with it until
the person feels understood . Then take off and do anything you
want in terms of argument , but at least you start from a base of
caring to know accurately what the other person has said. In a way,
Jay Uhlaner did that this morning by indicating his need for examp les
so that he could understand Commander Davis ’ message . He clearly
indicated a desire to reall y tune in. That kind of effort , I think ,
can reall y pay dividends. The people who now are going to present
their respective experiences with efforts to achieve research utili-
zation in their respective Federa l agencies , probabl y have been
wrestling with this problem of how to facilitate research utilization
longer than anyone else in the United States. Our first speaker
is Dr. Howard Davis , chief of the Mental Health Services Development
Branch , National Institute of Mental Health. Howie says his real
claim to fame stems from his being an old Air Force bombe r pilot.

NATIONAL INSTITUTE OF MENTA L HEALTH (NIMH)

Dr. Howard Davis 7
Chief ,  Mental Health Services Development Branch

National Institute of Mental Health

It ’s been a tremendously impressive meeting so far for one who comes
into your group from outside. Beginning wi th Captain Clarkin ’s
comments yesterday morning clear through to the panel of the
operational arms this morning , I have been most impressed by the
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sophistication that is held by this group in the area of research
utilizat i on and the problems that are contained in it.

One of the issues that I heard last night f rom Secretary Rostker
and also during the small group discussion , was that the problem
may lie with the researchers. That is , if you onl y did good research
then , of course , it would be utilized . I have heard this for so
many years , particularl y from our academic brethren in health
research. They say, as someone did during the small group yester-
day , “Please tell us of some good research that hasn ’ t been adequately
used.”

This matter came out last week at our meeting of federal research
managers at American Unive r sity, whe re again people were cha ll en n in g
us to g ive some illustrations of research p rojects that were really
worth using that hadn ’ t been used. And I had to admit to the heads
of the Department of Transpor tation ’ s R&D program who were there , that
if you r~eop le came up with a mixture for pavement that would resist
freezing except at very low temperatures , then of course the Northern
states would rush to use it. I would have to agree with Dr. Glenn
Bryan that if the Navy had invented a device that would successfu l1 y
lift bombs to the wings of air craft and effectively replace the
hernia bars , then of course the commands would use it.

I had to agree at that meeting with Lou Caresse , who heads R&D
policy for the National Cancer Institute , that if their researchers
eve r came up with some findings that would really tell us how we
could l ower the likelihood of lung cancer , of course we would use
it. My point is that the best disseminated research information is
on the back of every pack of ci garettes , yet some of us st i l l  keep
puffing away and the sales of ci garettes continue to go up about
one percent a year. Surely there is something wrong in the assumption
that if you just present good information , change will occur. We
did have a little humorous interchange at that federal research
managers meeting, recalling that some time ago the American Medical
Association had issued a series of news releases on the finding that
men who smoke run a greater risk of i mpotency. We p layed around
with how much better the research findings could be disseminated if
on the side of every pack it were to say, “Caution : the Surgeor
General has found that if you smoke you may find your craft ebbing .”
On that I think I should stop . That wi l l  be my one sing le message
this morning.

There ’ s been so much wisdom expressed he re that I am frankl y a li t t l e
intimidated about g iving you a litany of some of the pract ices and
techn i que s we fee l are advisable for increasing the likelihood that
research wi l l  be effectively transferred. But the re is one con-

• clusion that I think is inc ntrover t ib le , and that is that research
utilization is above all a matter of human factors. It ’ s what
peop le are inside--their need systems , how they feel about things ,
how it comes across to them--that determines whether knowledge
wi l l  be effective l y transferred. I think I can actually say wit h
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ab’c~~ute sincerity that the rea l way to p lan a research utilizati on
program and a research management model is just one of good common
sense , which I heard an abundance of yesterd ay. Since I carry no
credentials in common sense , I ’ l l  have to fall back on what the
psycholog ists say. This doesn ’ t mean that one has to be a pEycho lo—
g ist to effective l y p lan a good research and utilization program .
In fact , I think that psychologists usuall y muck things up by getting
invo l ved with all of their theories and principles , and so I would
have to ask to be forg iven for that , but what else do I know to say.

I think I would go all the way back to the Book of Exodus for docu-
• me ntation of this. Moses found that change was very hard . Even

helping the ancient Hebrew slaves change to a lifestyle of free
persons was so difficult that he retreated into the desert for

years and wa i ted for a new generation to come forth that could
• accept freedom a bit better. Eric Hoffer says that we reall y can ’ t

change anyone , except throug h the generationa l approach , to any
effective degree. I mi ght also refer to another citation , Romans

• 5:17 , where the apostle Paul says , “That which 1 would do I would
not and that which I would not do I do. I find the wil l  to perform
but how to perform that wil l  I find not .” Wha t he is say Hg, as
I understand it , is that we all have better ways of doing things-—
all of the users certainly don ’ t have to depend upon forthcoming
research findings to improve their practices. But there is some
reason that we don ’ t change simp l y out of the awareness of a better
way to do it. I am fond of saying that anyone who thinks being
presented with a better way to behave is suffi cient to bring about
a change in behavior has neve r been married. We experience a con-
stant suppl y of free consultation on how we can improve our behavior ,
but it doesn ’ t really do a heck of a lot of good. Well , not in me
anyway.

Wha t can we do about it? At NIMH , throug h the helo of Dr. Glaser
and other people who have b_ en tremendous in assisting with this ,
we have developed an ei ght factor approach to change that we feel
represents the necessary and sufficient variables that must be
considered if we want utilization of knowled ge to be effective . Let
me run down some of these briefly. I f  you should want to read about
them more full y you will  find a more complete discussion in
Dr. Glaser s manual , Putting Knowledg e to Use. Sometimes when people
hear us talk about this or see our writings on this tney say,
“That ’ s a bother. What I want to know is how I can disseminate
information. I dmn ’ t want to get into organiz ationa l -hange .
program change , and all of those variables. That ’s simply too
complex. ” All I can say in response is that we don ’t have to
consider all of these variables , but iF we don ’ t they wi l l  maste r
us .  Our onl y cho i ces are to be their slaves or to try to deal wit h
them. They are not the re by our invitation , they are the re by their
own . They play a role in all instances of human organizational
change . I find , I mi ght also say , that it isn ’ t necessary to plan
an approach to handling and massag ing each of these factors.
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The techni que is something like this: the model is neve r men tioned
to the people with whom we ’ re working , such as to our researchers.
It must remain in the back of our heads , thoug h , and we do try to
make observations of where we stand on each of these va riables.
In a forma l sense , we do use tests to determine the readiness of
an idea for adoption . Tom Kiresuk in Minneapolis , for example ,
has developed a 120 i tem scale , using factor analysis , that allows
one to predict with great reliability and validity whether a
change is going to come a cropper or be successful. I find that
we can use onl y a seven i tem quasi-semantic differential check list
and get a pretty good summary of how people are feeling about these
variables. Then what you do is develop a profile of these seven
factors and not try to deal with all of them. You might find that
one , say resistance , is going to be a particularly toug h one to
overcome and then one works only on that ; or pe rhaps it ’ s a
motivational factor and so we work only on that. It isn ’ t necessary
to deal with the entire array of factors. There ’s something called
the Pareto Princi ple. Vilfredo Pareto was an Italian economist and
sociolog ist who lived about the turn of the century , and his assertion
was that , in instance after instance , 80 percent of human achievement
comes out of about 20 percent of the effort. Now what we need to
do is find out what 20 percent needs our investment and we ’ re 80
percent of our way to our goal. Well this is the way the scale
operates. We try to fi gure out those one or two i tems tha t need
massaging and work on those only. Not only does this system help
us to analyze the likelihood of successful change but it also
g ives us clues as to what we can do to massage each of these factors.

Now let me in the time that I have remaining briefly tell you about
a few of these factors just for illustration . Certainly one is the
information itself-—how well is it disseminated , how practica l and
cogent is it. In the manual that I referred you to , Dr. Glaser
also has an acronym that he calls CORRECT. It covers six factors ,
six attributes of information , that determine to a large extent how
well that information is going to get across , what its impact is
going to be. You can check the reference to find out what those
factors are . We are also aware of factors like leg itimization.
I f  you have a new device or an innovation that you want some command
to accept , of course it has a greater likelihood of being used if
you find some person who is an authority who wi l l  put an imprimatur
on it , a stamp of approval. If it can be modeled or demonstrated
by someone in the command who is presti g ious and an op inion leader
in your particular service , then of course it has a greater like-
lihood of being p icked up.

In terms of massaging the translation of information we can draw on
the old work of , say, Carl Hovland and this is onl y one of the many,
many examples that one could draw from . If you ’ re dealing with a
sophisticated group such as this one , one doesn ’ t try to present
answers as to exactl y how you do it. Sophisticated people are
irritated by closed gestalts and answers. On the other hand , if
you are presenting information to peop le who do not consider
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themselves sophisticated , such as the typ ica l users , they are
irritated by an open gestalt , by not reall y having the answers.
They want training manuals with thin gs explicitl y spelled out down
to the last word. There is a whole array of knowled ge from the
persuasion field such as Cohen ’s or Car l in and Ab leson ’s synthesis
of this field. Some of these references just abound with i deas that
can be used in increasing the impa ct of the transfer of information .

Let ’s move on to another one of the factors , motivation. Now the
determination that there is a problem , that there is a need to do
something better , is okay , but that in itself doesn ’t change us.
I may know that I w i l l  die if I keep smoking, but if I don ’ t feel
the need to change I ’ m not going to do much about it , so it ’ s felt
need that really matters. Now there are ways that a good change
agent , a good research utilization specialist , can increase the
felt motivation for something. For instance , once in Minnesota we
were concerned that a small psy chologica l services team that was
operating out of my office and doing psych olog ical tests for the
public school system around the state , was not doing the job ade-
quately. We had objective data to show that we couldn ’ t cover the
task but none of the local schoo l districts had developed their own
programs . What we finally did was to cut out the service altogether
so they had no one coming around to do the legall y required testing ,
and then the pain came . We increased the obli gation , as we say in
this particular model , or the motivation. They had to do something ,
so throughout the system local schoo l psychology programs began to
be developed . Well , there is much we can do to increase the felt
need for change before we try to move in with it.

I think circumstances and timing represent terribl y i mportant varia—
‘~les. Sometimes it ’ s necessa~~Tto withhold research information
until its time has come . The flux of things may be just ri ght for
a ready accommodation of it. Ri ght now if they were to wheel in
platters of food probably you wouldn ’ t buy it. If they do it at
6:00 this evening or at noon , then the time wil l  be ri ght for you
to transfer that commodity into your own bodies. I think , again
referring to reli g ious history , I would like to recall the experience
of Martin Luther as he brought about the Protestant Reformation in
1532 . He did not pub l sh in some obscure theological journal , thouch
they existed at that time ; instead he waited until the priest Tetzel
had been going through the German communit es requiring the people
to pay for their penances and the poor peop le who didn ’ t have any
money couldn ’ t be forg i ven for their sins and so there was a great
deal of unrest growing at that time . But he waited for a special
ni ght , and that was Halloween , the eve of All Saint ’ s Day , wher
people gathered in the small town squares to drive evil sp irits out
with effi g ies. He waited until the crowd was in the town square
and then went up to the church at Vicksburg and nailed his 95 theses
on the wall and there people mobilized around him. It was an example
of exquisite timing on the part of a change agent. Whether or not
you agree with his theological concepts we must agree that he really
demonstrated how a good change agent can operate.
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There are other factors , such as how to measure and deal with
resistance , how to increase the payoff , the reinforcement to people.
For instance , when new leg islation is established for licensin g
for a professional group, they are afraid they mi ght have resistance
from the older peop le who don ’ t want to take the exams , so they have
the technique called the “grandfather ” clause that disarms and reduces
the resistance , builds a little payoff , reinforces their partici-
pation in it , and by that method they overcome what could otherwise
be a great obstruction .

I f  you are interested in reading about this mode l I think you mi ght
see that there are a number of ways that we can be much more
instrumen tal in fostering the change process as a result of the
transfer of knowledge. Now as to how we build this into management
of R&D , well that ’s a question that everyone has to answe r for
himself since all your prog rams va ry so tremendously much , but with
the kind of talent that I saw here yesterday and see today , I am
sure that if you care to you wil l  have no trouble finding a way to
achieve the very i mportant mission that you ’ re involved in. Thanks
very much.

DR. GLASER: Judah Drob has been in charge of the research utilization
area for the Department of Labo r for some 13 years or so , and we wil l
hear from him now .

DEPARTME!~lT OF LABOR (DOL)

t-!r . Judah Drob
Chie f ,  Division of R&D Utilization
Orf~~~~~e of  Research and Development

Department of Labor

What do you say the morning after the bomb has been dropped. I thoug ht
about what it was that I mi ght do by way of relief , hopefully some
kind of rehabilitation effort , but of course an outsider has really
very little ri ght to say very much about your internal matters and
problems . What I’ ve heard in the course of yesterday and today, I
found to be really very heartening and significant because what I
heard every body say ing is that utilization is every body ’ s problem
and that ’ s exactly ri ght. But there is also a danger if you say
that utilization is every body ’ s problem. The danger is , like anything
th at ’ s everybody ’ s , it turns out to be nobod y ’ s. We say, for
examp le , that public parks be l ong to everybody and in fact and in
practice a lot of us abuse the public parks because we fee l that they
be l ong to nobody. Therefore , I want to spend a little  time discussing
with you the opposite side of the coin--that while utilization is
clearly everybod y ’ s responsibility, it w i l l  probably not be adequately
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done unless it also is the spe cific responsibility of some particular
people. Now how you organize that , how you approach it within your
very different organizations , is obviousl y up to you. It would be
very unpo li tic and would fly in the face of good psychology for
any body to prescribe what form the soecif ic responsibility for
utilization should take . However , even thoug h there is some danger
in do i ng what I am about to do , if you understand that I speak to
you very humbly, I think there might be some va l ue in telling you
how we do it at home . Now the guy who shows up some distance from
home and talks about “how we do it back in Toledo” usuall y gets
short shrift , and I don ’ t know how to short circuit that. But I
think it would be interesting to you to know how we do it , as long
as you understand that I’ m not telling you to go do it the way we
do it. I’ m simp l y try ing to illustrate one way that this mi ght be
done . You very likely are doing it better already. But perhaps
without presenting any kind of mode l I can g ive you some sense of
how somebody else is approaching the problem and maybe that will
be hel p ful . If it isn ’ t , I apologize.

I want to describe to you what I like to think of as a systematic
approach to the utilization of the R&D findings and products that
are produced for the Employment and Training Administration of the
Department of Labor. We ’ve been at it about 11 years. We started
with the conviction that kc,D wouldn ’t find itself into use just by
itself , that it required some specific effort. Ove r the years we
have developed what we think of as a system--one tha t ’ s st i l l  being
built and stil l  -has some gaps in it , but one that is slowly approach-
ing what we would like it to be.

Let ’s start at the beg inning. Mostl y what we do is fund extramural
research and development. We require that every proposal that comes
to us discuss the utilization that would follow successful completion
of the project. In the discussions and negotiations about the
funding of a particular project , we require consideration about what
kinds of products would be needed in order to utilize what mi ght be
learned . Obviously, since we cove r a wide range of kinds of R&D ,
from pure research to instrument deve l opment , the nature of the
products wi l l  vary a lot. But in the case of research that mi ght
have some action imp lication , we ’ re l ooking for the kinds of products
that can be used in the field . We ’ re talking about how—to-do-it
materials——guidelines , manuals , instructional materials , curricula ,
things like that—-that are p lanned to be produced by the project
in the course of its life , so that if we have a good project , at the
end we will have materials with which to facilitate utilization . Nn~i
saying that quickl y might give you the impression that it is eas il y
done. I have yet to rece i ve a comp letel y satisfactory product out
of this process so I don ’ t want you to think that it ’ s easy. Any
time that I tell you how great we are I am also going to try to
mention an odd littl e  thing like this. The consequence is that we
very often have to have somebody else do it after the project is
comp leted . We very often have to spend some money to get somebody
to put the results into usable form out in the field.
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During the life of some projects , particularl y those that are not
pure research , we try very hard to invo l ve potential users on
advisory committees , through briefings , through site visits and such
activities as that , with the aim of persuading at least some
representative potential users that the produc t is really their p roduct
as well as the product of the researcher or the deve l oper.

When the project is comp leted we try to consider all possible utili-
zation strateg ies that mi ght be appropriate for the particular
project. And for this purpose we have invented something that I think

• is uni que in the utilization field. We have what we call a “buddy
system .” For every project that we fund a member of the DOL utilizati on
staff is a utilization budd y. That person may be described as a

- • conscience , a consultant , an associate project officer , or whateve r
you want to call him. That person has the responsibility of repre-
senting the utilization concerns and workin g on the utilization p lans
for the project. Now let me say ri ght here that the best project
officers are the ones who won ’ t let go. I don ’t like the p roject
officers to come to me and dump the project on me. I want them to
work along with me all the way throug h the life of the project on
utilization plans. Utilization p lans mi ght include , for example ,
publications for external audience s , news re l ease s , dissem ination
throug h our own publications for our own unive rse of users , and
mi ght include efforts to get other organizati ons to pick up where
we drop the project. Obvi ously this is not an all-inclusive list.

• Utilization efforts such as these are less likely to succeed if you
come along after the project is completed. Cl earl y, the best results
are obtained if , during the life of the project , plans are built into
the p roject for what we call sp in-off , so tha t regular programs and
operations p ick up what we have developed .

Now I want to get into what I think for us is the heart of the
problem. The line from R&D to the academic community or to policy
makers is pretty direct. I don ’ t think R&D has much influence on
policy making, but that ’s another matter. Anyway, the line is direct.
But when you talk about R&D affecting people who delive r service , or
talk about the armed forces , you ’ re talking about chang ing the
behavior of large numbers of ordinary folks , and obviously you ’ re
talking about a training program. So for me the obvious next step
in the system of knowledge transfer and achievement of change is
the training and technical assistance that would arise out of the
R&D results. Fortunately , over the past few years in the Emp loyment
and Training Administration we have been strengthening our technical
assistance and training capacity , and so we have some institutions
in place. I want to stress the i mportance of this kind of activity.
It doesn ’ t just happen that you have a good relationship with the
organization that ’ s next in line , into wh i ch you have to feed your
products. I had to woo the peop le in charge , and the consequence
is that we now have a good relationshi p with them and an opportunity
to feed into the reg ional training institutes.

Let me g ive you an illustration of the kind of result that we like to
crow about. I had funded a project to experiment with linkages with
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the regional training institutes to improve our re lationshi ps with
those institutes. One of the things I’d been advocatin g for years
is something called a regional resource center , which perhaps you
can imag ine without my describing it at any length . I never could
get any reg i ona l office to establish one. The te chnical assistance
and training program established a clearing house by which it
circulated the curricula that were developed in all the ten reg ional
training institutes , the theory being that you want to avoid re-
inventing the wheel. Well , as the curricula p iled up in all the
regional offices with nobody responsible for sorting them out ,
shelving them , indexing them , making them available to the approp-
riate people , all of a sudden the li ght dawned. They needed
reg ional resource centers for their own product~ , for the products
for which I am responsible , and for the products of state and loca l
agencies that mi ght be help ful in their training and technica l
assistance work. So all of a sudden the reg ional resource center
became a major attraction. And my contractor was p icked up by
the technical assistance training people to install reg onal
resource centers in all the reg ions on n turnkey basis.

What I ’ m try ing to illustrate is the systematic progress that one
has to look for from R&D on thro’~gh some kind of connections. In
the early days when I first met Ed Glaser , Howie Davis , Bert Griffis
and the others , we were try ing to substitute ourselves for all the
elements of this system of knowled ge transfer. We were try ing by
ourselves to be the entire system . It ’ s very difficult. It
probably in the long run is i mpossible , but by beg inning to get the
rest of the organization to fit in and to set up its own appropriate
agenc i es , we ’ re starting to get what I consider to be the beg innings
of a truly systematic approach.

Now there ’s one more step I have been working on a long time . I ’ ve
raised the problem often with Ron Havelock and others. I think maybe
I ’ m beg inning to get some products , if I can get some—-pardon the
exp ression--some damn slow academicians to deliver what is long
overdue. What I’ m getting at is the problem of the capability of
the user to seek out information and to use it to solve his problems .
It doesn ’ t absolve us of the responsibility for doing the things
that we have to do , but if you ’re broadcasting and nobody has a
rece i ver not much is going to happen . So it ’s i mportant , we think ,
to develop the capacity of the ultimate user agency and individuals
to make use of the kinds of products that we think are useful to them.

Th i s , in brief , is some account of the approach we take. Now I
want to say a word about philosop hy .  You are probably fed up to
you r ea r s  with the notion of user orientation by now . I must say
to you that user orientation is the first commandment for us. We
fee l , howeve r , that while you have user orientation you can have
your own dignity and ri ghts as well , and that it ’ s perfectl y proper
to tell a potential user that you don ’ t have anyth ing that wi l l
help his particular problem. However , we try not to do that. We
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try ~~ry hard to help people solve problems and if we don ’ t have
the answe r we try to hel p them find places where they can get
answers. We think that ’ s very i mportant. We try to deve l op their
own capacity to seek information and to find answers. I particularly
want to commend to you what I have seen described in the literature
as the consultant mode . Now the consultant mode is different from
a situation in which , as frequentl y happens of course , somebody
comes to me and says , “We ’ re going to do something , larumphing, what
do you know about larump hing ?” And I go to the shelves , to the records ,
to my memory and we d raw on as much as we can about that particular
subject. That ’ s relative l y easy. The consultant mode consists of
responding to a question about something for which you don ’ t have
a direct answe r , and don ’t have exactly the ri ght materia ls , but
you have the problem of extrapolatin g from what you know to the some-
what different circumstances about which those peop le are asking
you questions. I think tha t ’s the real challenge for those of
us in the utilization business: to be able to extrapolate from
what we think we know to the rea l and current problems of the people
that we ’ re try ing to serve . I’ ve talked long enoug h so I’ l l  shut up.
Do you have any questions?

DISCUSS I ON

QUESTION: At one point you indicated that you generall y rece i ve cer-
tain products that aren ’ t directl y useable in the field , so you have
to get somebody else to assist in refining the project. What kind of
agencies do you use for this purpose?

MR. DROB : Well , it ’ s kind of hit or miss. We try to find people
that have some writing or curriculum development ability. We don ’ t
have a large stable of such peop le. Some of them also disappoint us.
Some of them are unreliable. But we try to use people that we think
know enoug h about the particular subject that they ’ re writing about
to be able to do a reasonabl y good job. This is very tough. It ’ s
also tough under procurement regulations which were designed for the
purchase of hardwa re , to do what we think is required in any of our
contracting and granting activities . That ’s a whole different
matter.

DR. GLASER : Thank you Judah. I think Dr . Meredith Crawford is
probabl y better known to this community than any of the othe r
panelists. Before coming here Meredith has been head of HumRRO for
a number of years and now is at George Washington University. Mered i th.

HUMAN RESOURCES RESEARCH ORGAN IZATION (IlumRRO)

Dr. ~ ;~~ -1’ f ?- -7
~~ th P. ~~~~~~~~

The Georg e -I~whi n~itcn University

For many years when I talked about HumRRO my remarks were carefull y
coordinated , scrutinized , and criticized by my senior staff. Two
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of those senior staff members are here today. You ’l l  hear f rom
the current president of HumRRO , B i l l  McC l e lla nd , shortly. You ’ ve
alread y heard from Bob Smith . These gentlemen may be surprised
because I have not coordinated these remarks with them .

Perhaps the most va l uable con tribution that I could make today is
to bring to this symposium something of an historica l note. The
observations that I w i l l  make come from my own notes and recollections
about the first 17 years of the existence of HumRRO , that is , from
1951 unt il 1967. I choose this first phase princi pally to tell you
how we wrestled with some of the problems of utilization in the earl y
days . Also , it was because at that time we had a sing le sponsor ,
the United States Army , arid ded i cated all of our efforts to that one
organization . The fact that our research was utilized accounts for
our continued presence. The reputation that we had for a reasonable
record of utilization probably accounts for why I am here today .
Now , the methods that we deve l oped or stumbled onto were certainly
in part a function of the particular circumstances of how we came into
being and how we grew . I think , thoug h , that many of the kinds of
general princi ples that are found in Ed Glaser ’s blue book (Putting
Know l edge to Use) can be illustrated by the things we did.

Let me speak just briefly about the climate of the times in 1951.
There was , at that time , a substantial belief in the country that
science had made a contribution to our victories in World War II .
There was also a reasonable belief that psycholog ists had played a
useful role in that enterprise . There was alread y in existence in
the Army , with continuity from World War I , research in the person-
nel branch of the Adjutant General’ s office , wh i ch has evo l ved today
into the Army Institute for Research in the Behaviora l and Social
Sciences . There was also a very substantial program under Dr. A rth t r
Nelson in the Air Force . At that time money was perhaps somewhat
easier to obtain , thoug h in smaller amounts~ than is the case today.
A l s o, there had been a very large stud y by the Defense Research Board
of the Department of Defense which outlined man -- new things that could
be done in the area of behaviora l and social ~ ence. With a ll of
these background activities the Army was read y to move forwa rd in
other areas of research in human factors. I mi ght also point out
that while the climate in DoD for this kind of activity was favorable ,
it was much less so in the civ i l i a n  sector. Massive funding for
research in education and training by the U.S . Office of Education
was years away. The American Education Research Association
numbered a coup le of hundred members as compared to its twe l ve
thousand members today. There wasn ’ t much precedent for applying
research and development to military training, to industria l
train ing, or to the methods and curriculum of civilian education.

It was within this climate that Dr. Harry Har low , on leave from the
Un i versity of Wisconsin to serve as the Army ’ s Chief of Human
Resources , authored a series of staff studies wh i ch resulted in the
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award of a sole- source contract to the George Washington Univers ity for
the establishment of HumRRO . The new organ i zation was to conduct
research in training methods , motivation , morale and leadership ,
and psycholog ical warfare . This was to be accomplished by research
in the central office , by subcontract and by providing c i v i l i a n
staff technica l supervision to research units to be established at
military installations.

We started with a broad mission and with adequate funding. What we
needed was a staff that could begin to do things that would make
sense to Army people. So , making sense to operational mili tary
personnel , especially those who are in the field and who are not
directly concerned with R&D, was an earl y task as we set about the
establishment and staffing of our field units , the first at Fort
Knox and then at Fort Ord . In order to justif y our presence at
loca l installations and to rece i ve the support and privilege to use
the troops necessary for the research , we had to propose things to
do that made sense to operational peop le , things that would like l y
at least , y ield information that would be useful in improving oper-
ations , es neciall y training. So we started out with an i mmediate
orientation towa rd usefulness. In attempting to respond to this
orientation toward usefulness we were fortunate in building our
ori g ina l research staff. In those days a large portion of the new
PhDs were veterans of World War I I , many with combat experience.
Many had completed their education under the G. I . B i l l  and learned
most of their psychology after their mili tary experience. They knew
a good dea l about military life and they could understand the skeptical
view of the “long-haired” PhDs that were held by many operational
peop le. Thus , for the mos t part the ini t i a l  HumRRO staff had a sense
that we needed to produce something that the Army could use. I
should note that very early in the game I had the rule that the re
would be no white rats at the Fort Knox laboratories for psycholog ical
research.

So my first and most fundamental point is the attitude of the resea rch
peop le. We were interested in doing things that gave promise of
being useful to the Army . ~~ recognized that at the end of a re-
search project there should be an answe r to the question , “So
what?” We worked at develop ing good relations with our military
colleagues and we found them both professionall y and personally
rewarding. We learned in some detail about military operations and
came to recognize the type of military scholarshi p to which we could
relate in the Army schools , in the Command Genera l Staff College
and in the War College .

This attitude of interest in the military problem and the desire to
become involved suited most of the people who stayed at HumRRO . But
it took awhile to clarif y our thinking about the nature of app lied
research and how to deal with practica l , rathe r than laboratory
problems . Some hard thoug ht was done by those who had recently
come from the academic laboratory and this took place over the first
several years. Finally, a clean-cut summary of that thinking came —
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in a chapter written by Dr. John L. Finan in Gagne ’s Psycholog ical
Princip les of Systems Development. Finan compared and contrasted
the methods appropriate to building scientific knowled ge through
theoreticall y oriented inquiry and research f rom a practica l or
eng i neer ing point of view . Of the ei ght dimensions along wh i ch he
made comparisons I believe that three influenced our thinking most.
The first concerned the crite ria of acceptable inference; that is ,
the statistical vs. practica l genera l izab il ity of results , wh i ch is
easy with a single-variable laboratory experiment and is difficult
w ith a multivariable practical situation . The second concerned
the differences between the usefulness of demonstrating a statisticall y
si gnificant difference for purposes of testing a well-stated theory ,
and the demonstration of differences wh i ch are large enoug h in
magnitude to be of practical or what we now call cost—effective use.
The third concerned the difference between the making of a prediction
and the making of a forecast. I take time to mention this paper
because it was so necessary to think these prob l ems throug h in the
earl y days to help us determine the criteria of good applied work.
This labor made us “respectable ” with our “basic ” colleagues and
hel ped us to develop appropriate standards of quality. We were
oriented toward carry ing our work through to an ultimatel y imple-
mented solution , and having thoug ht through methodology we felt sound
in doing so.

I mi ght add that we were not i mmediatel y perceived as useful by the
Army . At the end of the second year I went before the R&D review
boa rd , a group of general officers , and presented what we wanted to
do for the next year. And the chai rman said to me very simp l y, “Well ,
doc , we ’ l l  g ive you money for one more year. I f  you don ’ t produce ,
you ’ re out.” Fortunately, TRAINFIRE came along soon after that.

in addition to this fundamental observation about attitude and
orientation toward useful results , I want to mention four other
factors , all of wh i ch may be found in the knowled ge utilization
literature , that I think were i mportant in the deve l opment of HumRRO .
They are : (1) the organizational structure , (2) the choice of
problems and methods , (3) some administrative categories of work
which facilitated getting to useful results , and finally, (L3) some
comments on the presentation of results.

With respect to organization , I have alread y mentioned the ea rly
establishment of field un its . These were dual organizations , made
up of the research personnel , who reported to the director of HumRRO ,
and a military contingent , headed by a field grade officer who
reported to the commanding general of CONARC , the training headquarters.
The mission of both of these groups was the same . At first they were
confused , later they were clarified on an organizat ion chart. The
enlisted personne l served as research assistants , one of whom ,
Dr. Dick Atkinson , is now the director of the National Science Found ation.
The chief and the director of research of each field unit worked
hand in hand , representing the unit at the local command in briefings
and in discuss ions , and along with the researchers briefed on
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research at the hi gh head quarters. We found it was most desirable
to have a chief who was respected in his branch of the service
(infantry , artil l ery, etc.), a man who could relate to his peers
in that branch . The divis ons in the central office of HumRRO
had a less i mmediate relation with operations , but they too had
their clientele.

The second point I would like to make in the context of organ i zation
is that our relations with the intermediate training headquarters ,
CONARC , were intimate , earl y and fruitful. We were fortunate that
our first staff officer (who had been an artillery officer in World
War II and who came to me for civilian employment , and agreed to
go back on active duty) was superb in helping the first two years
make sense to those at Fort Monroe . Later we were invited by the
commanding genera l of CONARC to p lace a representative there and
that representative , who at one time was Bob Smith , took every
occasion to be alert to what was going on in the headquarters and to
the need for bring ing researchers to the headquarters when we had
relevant informa tion , as well as to the need for arrang ing forma l
briefings when we had completed phases of the research. The
attitude at CONARC was favorable in this sense. I was very pleased
once when a commanding genera l of CONARC said to me , “We cannot
afford to ignore a HumRRO report. ” Also , when our relations with one
officer were difficult I went to the commanding genera l to point
out that many times in order to do our work it was necessary to seem
to criticize the Army in a positive and constructive manner. The
genera l understood this much better thai the colonel , which is
another story .

Another point in connection with the organization is that our
relations at the Department of the Army were with the Chief of
Research and Development. This , I always felt , was an extremely
i mportant relationship , part icularl y when it was coup led with that
at CONARC , because it made us part of the larger research and
development system. We had a model , a hardware model that we all
know doesn ’ t fit exactly, but it was a useful point of reference and
we were with colleagues who were concerned with doing new things
within the R&D mechanism. The combined relationshi p to Headquarters ,
Department of the Army R&D and to an ope rational headquarters at
CONARC was very beneficial. We used to speak of the triumv i rate
relationship between the Department of the Army , CONARC and the
Director of HumRRO . It had its problems but it paid off in good
commun i cat ion .

Finall y, I would make one othe r point with respect to organization .
We were fortunate in being able to have a dispersed orcanization
and yet one with substantial communication across the organizaton
so that things wh i ch deve l oped in one part of the organization could
be shared in anothe r setting. There was a “not invented here ”
phenomenon with which we are all familiar . But there were occasions
where one division , say the infantry division at Fort Benning, came
up with something and through our organization and our understanding
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of problems , say in air defense , that solution could be moved
over. We soent a good deal of time in conferences , sometimes
with our military chiefs , sometimes as directors of research , in
discussing our methods , in discussing how we could relate to
the Army , and how we could make our combined impact felt more
keen l y.

The second observation I w i l l  talk about concerns our choice of
problems , some of which turned out to be nutritious objects of
attention . Later , at our suggestion , the “dragnet ” started. That
is , each year , the CONARC headquarters began to send inquiries
throug hout the command with respect to problems . Now , as has
been discussed he re today , often these problem statements are
not read y to be undertaken as research projects. We found
that i f it was possible for us to go to the ori g inator of the
problem and talk with him , the problem would be much more clearly
defined and perhaps it was somewhat different from what he per-
ce i ved it to be. But the dragnet , which developed into a
requirements survey , was an extreme l y useful way of getting
broad coverage and of combing various kinds of problem statements
into a single investigation , the results of which mi ght have
some generality.

With respect to method of research , insofar as possible we relied
on the experimental method . I remembe r way back in 1952 going
down to Fort Monroe and lecturing with a bi g chart on the experi -

mental method , talking about the experimental group and the control
group , and some of my staff thought that didn ’ t make much sense ,
but it “took” and within a year people were asking “Well , where ’ s
your control?” The sharing of what we were try ing to do and
how we were try ing to do it was extremely useful and more
i mportantly we were able , in most instances , to demonstrate with
hard data tha t th ’s techni que y ielded better results than that.

A third point I want to make is about the flexibility of our ~-.‘o rk
program , particularly the categories of work in which we operated.

— We began with nothing but tasks , which I believe we call work
units now. These were rather long efforts i nvolving severa l
people. We introduced a new category called exploratory studies ,
in wh i ch we would take a problem and not more than one or two
research personnel would stay at it for a matter of months. Eithe r
we would determine that we weren ’ t getting anywhe re or that , w ith
apolog ies to an earlier speaker , there could be an administrative
solution , or that it was worth a full scale effort. Then we would
turn it into a task. About 50 percent of these exploratory studies
were abandoned and it was understood that that was the expectation .
As I told Genera l Gavin , Chief of Research and Development , a good
R&D program has about 50 percent duds. But we provided for attempt ing
to identif y those duds as earl y as possible and getting on with the
workable problems .

Another aspect of flexibility is that we made an effort to respond
to inquiries at the local ins tallation or elsewhere , l i k e  ‘‘Wha t
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do you know about so and so; is the re any research data on this?”
We took time to do that because we wanted to be usefu l . We also
wanted to learn more about the Army and responding to these inquirie s
he l ped us do that. Eventuall y we also got into the work program a
category of technical advisory serv i ce , TAS as it was called , and
we engaged in some 100 or more TAS activities each year . These
were i mportant not only in furnishing information but in enabling
us , even though we were funded with 6.2 money , to hel p write training
manuals or hel p do whateve r was necessary to get a project or product
implemented. I said earlier that we concerned ourselves with the kind
of work we did and I remember that at the direc tor ’ s meeting one day
we discussed with great care the circumstances under whi ch we would
g ive TAS , because we were concerned about shooting from the hip,
and we wrote a rather specific directive to ourselves that when the
problem was sufficiently i mportant and when we felt we had a prob-
ability of sli ghtly better than .5 of giving a useful answe r , we
would do so. I emphasize that we were concerned on the one hand to
be hel pful , but we we re equally concerned that we not go off half
cocked or give misleading information .

-
- The fina l point I want to talk just a little bit about is the pre-

sentation of results. We , like all other organizations , strugg led
with such issues as what a technical report should be , to whom it
should be directed , and whethe r we make recommendations or draw
conclusions . We spent a great dea l of time on the quality of
technical reports. Fortunately , in those days we were not bound by
contract deadlines so we sometime s took severa l months to get a good
report , but we also found that once that report was in the literature
it was often used by the Army , in some cases years later. Reports ,
of course , were not enough. Briefings were essentia l , and having
the military personnel who were involved in the research (not onl y
our chiefs but the user) take part in these briefings was most con-
vincing. We did a little project for the Navy and when the research
leader briefed the admirals he said very l ittle :~imse lf . He had the
chief petty officers do the briefing. That was substantiall y more
convincing in that case than doing it himself.

One other point worth mentioning is that the Chief of Research and
Development sent a letter of transmittal with all our techn ica l
reports. We usuall y drafted that letter but the letter attempted
to show ways in which the report would be useful , and in particular ,
to whom it was directed. In addition to our concern wit h the
presentation of our own results we were fortunate that for a number
of years the CONA RC staff prepared what was called a utilization
pamphlet , a regular CONARC publication , in which all of the instances
of utilization of HumRRO work were reported , and this was widel y
distributed throughout the land . It often resulted in requests to
us for reports of some of these pieces of work and in a good dea l of
TAS. We also blew our own horn. We published a thi ng we called
“What HumRRO is Doing ,’’ fi rst as a sort of illustrated annual report
and again as a newsletter. We did believe in persiste nt , but I hope
di gn ified and effective , selling . We liked the Army . We enjoyed
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working in the Army . We found our contacts stimula ting , in many
cas es schola r ly, and we felt that we were part of the team.

think that in summary what I would like to bring from the historica l
perspective s first , the attitude of our research people. Our
paramount interest was in doing hi gh-quality work but with the needs
of the user understood as comp letel y as we could. Second , we had an
organization wh i ch was dispersed but yet communication wi thin it
was good so that we could understand and commun i cate wide l y in the
Army . Th i rd , we had a flexible work program that was adapted to a
variety of short—term and long-term needs. Final ly, we took sub-
stantial care in the various forms by which we presented our results.
Well , that ’s the way it looks to an old man who may like to talk
about the way things used to be , but I think the re are some lessons
there.

DR. GLASER: Our next speaker is Bert Griffis , who is representing
the Rehabilitation Services Administration .

REHAB I L I TATI OI ~ SERVICES ADMINISTRATION ( RSA)

T Mr. Bertrwn W. Criffis
Assistant Chief

Division of Program Support
Rehabilitation Services Administration

“What a piece or work is man.” In that one sentence I do believe
Shakespeare summarized quite a few of our problems . I perceive , as
you perce i ve , that I am still somewhat under the influence of having
seen Hamlet at the Globe theatre Sunday evening and I do hope you
wil l  bear with me. Short though my time may be , I cannot refrain
from bring ing greetings from Virg inia , home of several of our leading
founding fathers who utilized some of the simplest but most i mportant
lessons of history in framing our Const itution , and thereby p roduced
a document that has been called one of the greatest ever to spring
from the mind and pen of man. And I think we can conclude from
this happy event that the future of utilization is i mmense and up-
lifting , especially when the findings that are put to use have been
tested in the laboratory of history as Will and Ar iel Durant put it
in their l i ttle book , The Lessons of History .

Now I would also bring greetings from Washington if I knew what to
say , but I don ’ t for doth not yet appear what shall transp ire , because
one of the innovations adopted by the founding fathers was that of a
system of checks and balances which they wove into the const itution ,
their intent being to prevent rule by any one man , party or philosophy ,
to facilitate the rule of law rather than of men . And the result
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is that we do not really know what is going to happen . We do not
know , we cannot know , what the net outcome of those checks and
balances is going to be. So, then , the founding fathers created a
pa radoxica l situation . Mainly by utilizing a particular bit of
historica l wisdom they made it i mpossible to predict precisely or
even approximately what may happen in a given instance , and that ,
I submit , is in accord with the sp irit of liberty which , as Jud ge
Lear ned Hand has noted , is the spirit that is not quite sure it’ s
right. Whereas the sp irit of tyranny--and I do think it permissible
to speak of the spirit of tyranny in 1977, seeing that quite a few
tyrannies do exist--the spirit of tyranny, I say, is always sure
it ’ s right and always knows exactly what is going to happen ; I mean
what it will permit to occur. A tentative conclusion , if conclusions
may be drawn from an introduction , may be that with respect to certain
deep, enduring, recurrent and really i mportant human problems , the
humanities , history , philoso ph y, literature , and the fine arts may
have more to offer than R&D in the usua l sense of the word. Well ,
I have drawn conclusions from an introduction . But p lease bea r in
mind the influence I am under. Hamlet behaved erratically, but in
the end got the job done , after a fashion .

I represent the Rehabilitation Services Administration in the depart-
ment of HEW and we manage a nationwide state federa l prog ram of
rehabilitation for disabled people , funded overall at an annua l level
of about 800 to 900 million dollars , with most of the money going
for the multiplicity of services needed by handicapped clients in
the field. Ou r mission is to hel p as many of these clients as we
can to become as independent and self-sustaining as possible. Our
emphasis has been vocational with more attention lately to the
severel y handicapped. As a part of all this we fund an R&D program
of about 30 million dollars annually, p lus a program of about the
same leve l to train professionals needed to work in this interdis-
ciplinary field of rehabilitation .

Our utilization program began in 1 966 with a memo directing us to
identify usable R&D results and establish ways and means to get them
used in service programs . From this has grown a modest resea rch
utilization program with the following broad goals: (1) to plan ,
conduct and report research so as to maximize the likelihood of
usable results be i ng produced , (2) to identify , package and dissemi-
nate usable results to consumers in the field , (3) to establ ish human
and organizational links in the field between research and practice ,
(4) to generate or otherwise acquire knowledge on research ut ilization
and the diffusion and adoption of innovations , (5) to build into
service agencies a receptivity to change and a capacity for ongoing
self-renewal , and (6) to eva l uate the i mpact of these research utili-
zation efforts.

Now , we hav e rea l l y spent very little money , only a few million dollars ,
I bel ieve , over seve ral  years , and in this regard we fee l quite good .
Our hands are very clean. Though we have spent little , we believe
we have accomplished much , namely:
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r
I . We have abstracted and i ndexed all R&D reports received . These

are substantive abstracts with the use-potential section . We
have published those abstracts along with a genera l index and
an R&D thesaurus , and distributed these documents to strateg ic
users in the field. And we have also published a series of
research briefs and disseminated each one to as many as 30,000
users.

H 2. We have entered all R&D reports into the National Technica l
Information Service (NTIS) to give us storage , retrieva l ,
microfiche and hard copy capability. The reports are in NTIS;
some peop le have told us you ca n ’t get them out , but they are
in there .

3. We have published and disseminated a guide for preparing final
R&D reports , emphasizing utilization factors , calling for a
document that will facilitate use of results , and requiring a
utilization plan (assuming there is a usable result) that
identifies the usable product , the clients and problems to
which it applies , the resources needed to use it , its limita-
tions and the cautions to be observed in using it , and the
expected benefits from its use.

4. We have eva l uated a large , random sample of our completed R&D
reports and thereby derived findings and principles to make
them more p roductive .

5. Using these and other data , we have specified criteria for
evaluating R&D proposals (and here we are also greatly indebted
to Dr. Glaser and to Howard Davis), setting forth in some de-
tail desirable utilization elements that a proposal should
embody; and we have disseminated these criteria as one part
of our app lication kit.

6. We have conducted and evaluated a national demonstration p ro-
gram--a five—year program of agents in state rehabilitation
service agencies-—to link practice with research , somewhat
along the line of the county agent in the Department of
Agriculture . We are greatly indebted to Dr. Glaser for his
eva l uation of this program , for conducting a utilization
conference on it to which were inv ited all directors of state
rehabilitation agencies and power figures , and for preparing
guidelines for insta lling these change agents in state service
agencies.

7. We have contracted to have desi gned for our agency alternative
utilization systems tha t mi ght serve our needs more comp re-
hens ive ly , the powers tha t be permitting (which they have not
up to now). We are much indebted to Dr. Ron Havelock for this
mos t usef u l p ie ce of work .

8. We are funding two research utilization laboratories to serve ,
on a re g ional  bas i s , as institutional links in the field between
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resea rch and practice , and haye partially eva l uated the work
of one of them.

9. We have instituted annua l partici patory p lanning conferences to
feed real operating problems into our R&D planning hopper.

10. We fund six or eight rehabilitation engineerin g centers , primarily
to develo p har dwar e to be used to hel p the handicapped , and to
be used by the handicapped to help themselves. These centers
are currentl y, in addition to the other work , preparing state-
of-the-art papers on 10 hardware areas relevant to improving
services for the handicapped .

1 1. We have infused a strong R&D utilization element into our
$30,000,000 program to train a variety of professionals needed
to serve the handicapped .

Those are some of the main thin gs we have done . Now , in the course
of this and other work not mentioned , we have become conscious of
certain problems , of wh i ch I will mention several.

I . Science cannot resolve conflicts of interest , cannot be made
to yield va l ue judgments. This is our opinion .

2. We have become mistrustful of research utilization (Ru) insofar
as it counts its chickens before they are hatched . I myself
have been invo l ved in quite a few activi ties to count these
chickens rathe r accurately before they are hatched. Now it
is true that chickens do hatch , but sometimes they are birds
of a s t ra nge feather.

3. It is idle to hope that our troubles as people can be cured
by any amount of knowledge or knowledge utilization per se. We
seem to want knowledge in RU to accomplish painlessly for us
what can in fact come only from quite another quarter. We
doubt if lack of scientific knowledge is always the main problem.

4. There are three great sources of reliable know l edge : science ;
the humanities , which dramatize and summarize human experience ;
and the intuitions of great ethica l and mora l geniuses. Now ,
with respect to science , a sure prescription for quackery is to
succumb to such externall y i mposed mandates as those from be l ow
by students--for “relevance ,” and those from above by funding
agencies--fo r preconce i ved responsiveness , Whateve r responds
primarily to such mandates , ought not to call itself science .

5. It is very hard , if not i mpossible , to ensure that RU benefi ts
trickle down to the ultimate clients (in the case of our
agency , handicapped individuals) that are most in need of help.
In other words , it is hard to prevent RU from becoming an end
in itself. That is most unfortunate for many of us——not only
the handicapped--who see our actual lives as deformations of
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our possible lives. And as Ortega has noted , “every l i fe i s
more or less a ruin among whose debris we have to search to
discover what it mi ght have been.”

6. RU has a tendency to contribute to the information explosion ,
rathe r than to respond constructivel y to it.

7. In a world so full of change and innovation , it is almost
i mpossible to know what causes what , very hard I mean to evaluate
RU results. Nevertheless , I am optimistic , for as the poet has
written , “Hope burgeons in the sou l and sings and never stops
at all” . Thank you.

DR. GLASER: Ron Have l ock has probably written more on research utili-
zation , especially related to education , but not by any means limited
to that , than perhaps anybody in the country . Ron is from the
University of Mich i gan and the Institute of Social Resea rch within
which there is an organ i zation known by the acronym of CRUSK , wh i ch
stands for the Center for Research Utilization of Scientific Knowledge .
Ron wil l tell you about the program of the National Institute of
Education in the area of research utilization .

NATIO~IAL INSTITUTE OF EDUCATI0~1 (IIIE)

Dr. Ronald C. Have lock
Program Director

Center for Research on Utilization of Scientific Knowledge
Institute for Social Research
The University of Michigan

When we talk about resea rch utilization we can talk about it as a
process of something that happens , but we can also talk about it as a
system , and also as an institution . Somewhat bur ied at time s is the
fact that these speakers are talking about institutions which specialize
in research utilization and , as I understand it , none of the military
services at the present time actually has an institution or set of
peop l e who are spec i f i c a l l y  and exc l us i vely  respons i b l e  for research
utilization . Now that is quite distinct from many of the speakers
that have preceded me. In Meredith Crawford ’s speech we get an idea ,
through HumRRO , of how an institution can emerge that in effect
plays a utilization function. The distinction would be that HumRRO
represents an organization that was concerned , and continuously
concerned (in part because of the sty le of leadership and motivation
of its own leadership) with resea rch utilization , but did not devote
itself exclusively to tha t task , nor pe rhaps was there even room or
permission to do so.
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Well , coming a t the end of these speakers , I want to say something
about what has happened in the education field , because probably we
have had more delibe rate effort the re to set up institutions for
research utilization on a fairly large scale than in any of the other
examples we have heard. The Agriculture Cooperative Extension Service ,
wh i ch was previously mentioned , is by far the largest and oldest
research and utilization system in the world and it probably is the
best working. Indeed , we could say we are a bit remiss in not having
somebody on the program to describe it , because the experience of
that prog ram is extremely helpful to the problem of research utili-
zation in the military. We have not talked about how we can make
use of all the rest of the R&D that is available , the wisdom of the
ages , not just of recent times. No one has mentioned the Defense
Document Center , wh i ch is interesting.

When they dec i ded to do something about research utilization in the
field of education , R&D in most consumer sectors was not popular ,
until maybe in the 1 960’s. But there was an accumulation of research
information under the Cooperative Research Act and National Defense
Education Act , stimulated in part by competition with the Russians
to build a research program in education . Our national investment
in education is probably the largest of any particular categorical
sector in the entire economy , much larger than the military . But in
terms of R&D it is probably the smallest area , in the sense of the
ratio of R&D investment to total investment. Nevertheless , over the
years starting in the early to mid -1 95O’ s , probably as much as one-
and-a-half or two billion dollars worth of resea rch has accumulated .
Indeed , there are people who carry on research on a small scale in
various settings all across the country in education , mostly in
schools of education . The first step towards making an effort to
utilize this research was the creation of a thing called ERIC——
Educational Resources Information Center , reall y centers. It was
an attempt to appl y all the technology of information retrieva l in
the early 1960’s to educational R&D products. The i dea was to have
a system that would enable ~ny research utilization activities to tap
into all the existing resea rch that was available in the field of
education , not just what happened to be in the head of a particular
person at a particular time .

I entered the act in about 1967. One of the first p rojects I had
in research utilization was to look at what could be done to create
a system , in addition to ERIC , that really made a connection between
information and use and between the R&D community and the user
communities . Out of the thinking about what we could do in ad dition
to ERIC gradually emerged what mi ght loosel y be called a research
utilization system for education. Today it is part of the leg islative
mandate of the National Institute of Education (NIE) to provide
dissemination services. Out of the total budget of 70 million dollars
for R&D in the Nationa l Institute , 17 million is devoted to dissemina-
tion activities , including about 5 million dollars which supports
the ERIC system. That ’s a pretty good ratio of funds devoted to
research utilization out of the total resea rch budget. I’ m sure
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that it ’s by far the largest , proportionall y, of any agency. So
what they do is worth l ooking at and is an experience that I think
the people in the military who are concerned about setting up
institutional mechanisms for research utilization reall y ought to
look at .

N IE has experimented wi th a numbe r of kinds of activities that are
similar to what you ’ve talked about here . One of the first things
that they realized they had to do with ERIC was to engage in a great
deal of transform ation activity. And indeed there are innumerable
kinds of transformations you could think of , such as: summarization ,
abstracting, transforming for particular user groups , transforming
from a print medium to audiovi sua l presentations , taking documents
that are in research language and translating them into practitioner-
type language , etc. For at least ten years a certain portion of the
budget has systematically been allocated to transformation functions.

Beyond transformation , however , it was obvious that connections were
needed of what one might call a more human nature , and again they
l ooked down the street to what the Cooperative Extension Service was
up to , or had been up to for years: the much talked about but
actuall y very little studied county agent notion . And they decided
that they should try to do a little experiment to see whether you
could have a county agent in education who migh t work in a similar
kind of way. Institutional reali ties being wha t they were , they
thought they would set these up in state departments of education.
They did so in three states in the early 1970’s. It was a relativel y
small program , a p ilot project reall y, to see what mig ht work and
whether it might be something that could blossom into a rather large
program nation—w i de. Not onl y did they install these agents but
they compared them . They arranged to have them studied by a fairl y
distinguished sociolog ist who was quantitative in his orientation .

The results of the stud y were that this special linking agent was
very much appreciated by loca l practitioners , much more so, for
example , than the traditional curriculum consultants who went out
from the states. They were appreciated probabl y because they didn ’ t
have an axe to grind . They provided information , and also they
were tra i ned in such a mode that they went to practitioners and
listened to their problems . They stayed around , and they came back .
and they did things that consultants often don ’ t do. They tried
to apply in working with practitioners what we reall y knew was good
process for research utilization--that indeed many of the user
people here this morning ta l ked about . It turned out to be just
a darned good i dea . But the results of the research study were
not uti li zed , because of course things change in Washington and
one of the things they did find out was that it was going to cost
some money. But NIE has maintained some semblance of a program
for installing linkers in State departments of education . They
are try ing to encourage the states to build their own capacities
and are giving the states and other agencies subsidies for short
periods of time so they can build in the kind of linking agents ,
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with the supporting information services , that would be required to
make this thing work. They are moving currently and I think are one
of the reaso ns wh y I ’ m p leased to be working with NIE as a consultant.
(Actually I’ m what they call a Visiting Fellow ; I ’ m there for a year
or so and I have fairly wide latitude in the kinds of things I can
look into.)

NIE is also try ing to establish a nationwide system of reg ional resource
centers—-not unlike the kinds of things that Judah and Bert mentioned
—-to act as a feeder mechanism , something like the role of the
extension special ist. They are try ng to transform a set of insti-
tutions called Regiona l Educational Laboratories , of wh i ch there
were at one time 20 and about 12 are left now. They are trying, in
effect , to knit together an institutional mechanism that will  be an
effective vehicle for research ut il ization .

Th i s , roughly speaking , is what NIE is up to in RU , and I commend
it to you , along with the other models that were discussed here , in
terms of thinking about an institutiona l mechanism for research
utilization , something that for one thing, has a memo ry for past
research . I would also like to note that you can think of the
function of research utilization in two ways , one of which is to
add it to existing responsibilities , sort of as extra duty. For
example , yesterday it was suggested that the role of research manager
(wh i ch is damn well a full—time job already) should also include
the function of research utilization specialist , the person who
mon i tors the whole research utilization activity. And there have
been suggestions by researchers that users have a responsibility
for the pull of research utilization and on the other hand sugges-
tions by users that researchers have a responsibility for the push
of research utilization . These are all i deas about research utili-
zation as a function that is added onto what people are already
doing. Now, the si gnificance of thinking about these institutional
ideas is that we are pointing out some other options that are
available and that I don ’t believe have been seriously considered
by the military . In particular , we are suggesting that some of
these research utilization jobs are full—time jobs. Then , if we
come to the point where we realize that something is i mportant we ’ re
eventually going to have to start thinking not only about gett ing
some money to do it , which seems to be a bi g problem (that is ,
nobody can quite fi gure out whether it ’s 6.1 , 6.2, etc.) but also
about getting tra i ned people to do it.

I won ’ t take the time now but I was going to tell you how we had
tried to l ook across severa l federa l agencies to see whether there
was a common pattern in research utilization activities . Thanks to
some support from Judah Drob ’ s office we were able to look at what
was happening in the various agencies--in Howie Davis ’ s agency , in
what was then the Educationa l Commun i cations Institute , and in the
rehabilitation field-—and what we came up with was a framework
within which we could look at research utilization functions. The
basic model was that yoit had to have a dialogue between the research
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community on the one hand and user communities on the other , And
there were certain functions that had to take place to make that
dialogue work , both communication- of-results functions and communi-
cations-of-needs functions that had to interconnect the two
communities on both the micro leve l of person-to-person communication
and on the much larger and long-term level. We did produce a
anal ytical report which covered research utilization across the
agencies. So I think that if you ’ re really interested in the
question of institutionalizing and also looking at the gaps in
military research utilization for each of the services , this is one
kind of alternative to follow.

The last thing I’d like to leave with you if you are interested in
research utilization is that in the literature there is a growing
accumulation of resea rch information on research utilization . I
would suggest that you start thumbing through the vo l ume Puttin g
Knowled ge to Use if you have not already and at least use it as a
resource when you ’ re thinking about this in the future . It is
p robably the best and most current key to what ’s available in the
literature on research utilization. I suppose if you ’ re interested
in research utilization it ’s log ica l that you would utilize the
research on the subject. It ’s log ical , I said.

Finally, nobody has mentioned Glenn Bryan ’s paper , that was cir-
culated before the conference . I thoug ht it was a pretty good paper.
I sometime s use othe r people ’s stuff myself , not often. I think
the concept of symbiosis that Glenn used is particularl y relevant ,
and I would like to call that to your attention and ask you to take
another l ook at his paper because in a rather informa l and I think
very readable way, he really has presented the main issues of
research utilization for our consideration . I remind you that he
mentions that the dictionary definition of symbiosis is “any close
association of two dissimilar types of organisms .” The dissimilar
types of organisms that we are talking about here are , of course ,
the R&D community and what we loosely call the community of mil itary
practice . Glenn said that the relationship between the two
communities could go one of three ways. The first way he labe l ed
commensa lism , where one membe r of an association is benefited w hile
the other is apparently unaffected . I would suggest that that
probably is the way a lot of people look at resea rch util ization when
they ’re looking at it positively——that is , that somehow or other
practitioners can gain benefits from ongo i ng research without the
research community being particularly affected , and research can
continue on its way in it ’s ivory tower. The second way is
parasitism , and I think that when we get paranoid about this two
worlds phenomenon that we are dealing w ith , we do tend to move
towards thinking about each other as paras ites. In other words ,
the R&D community is quite capable of thinking of users or
practitioners or would—be—users as sucking out the ir vital fluids ,
and perhaps even more so the pract itioners are saying, “Well look
at those R&D dollars going to waste. These people clearl y have
no interest in us; they ’ re simply paras ites on the living body of
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the military machine .” And indeed , I have been surprise d at the
level of hostilit y that seems to exist in this area in the military
field when I can ’ t think of any field in the behaviora l sciences
where there are more positive examples of good research utilization .
Bu t be that as it may, I would suggest that the true state of
affa i rs ought to be , can be , and when it ’s reall y working at p laces
like HumRRO , is mutua lism , where both members are benefited by their
living together. Thanks , and I ’ l l  take whateve r questions you may have .

QUEST I ON ; A re cop ies of the blue book available?

DR. HAVELOCK : You should have this , Putting Knowled ge to Use: A
Distillation of the Literature Regarding Knowled ge Transfer and Change.
I think if you need other cop ies the sponsor (Howard Davis) and the
doer (Ed Glaser) are here. The author is the Human Interaction
Research Institute.

QUEST I ON : Is the comparative study that you mentioned available?

DR. HAVELOCK: It is called R&D Utilization Strateg ies and Functions:
An Analytical Comparison of Four Systems. (We could learn a lot
about titling processes in research utilization.) The project
director was myself and also David Lingwood . Cop ies are available
from the Manpowe r Administration , Judab Drob ’s office . The companion
p iece to this was a report that Bert mentioned. After we had done
this comparative stud y we also looked at severa l R&D information
services including the Defense Documentation Center (DDC) and the
NASA technology utilization system , and tried to compare them
according to the same kind of model , and we also tried to conjure
up images of what i deal R&D utilization systems would be. This is
contained in a report from the Rehabilitation Services Adm Inistration .
That ’s in NTIS so you can get it out if you want. It ’s also available
from my institute at cost , which is about eight dollars or something
of that sort.

Incidentally, there might be some general interest in the p rocess
we used for coming up with the four alternative models of research
utilization systems . The i dea was suggested to me by Ed Glaser ,
who had done a similar kind of stud y previousl y. What I did was
get together three teams of experts on research utilization , but
the three teams represented somewhat different points of view
towards the RU process; their writings reflected a different orienta-
tion . Each one had a budget and a deadline to come up with his own
model. Then we got together to see if we could integrate a sing le
model that contained the best elements of each . Again , if you ’ re
really into thinking about how to institutionalize new mechanisms
for this sort of thing in any of the services , this mig ht be a
worthy resource to investigate. The authors reall y are not just
myself but Ed Glaser was the head of one team and in fact is the
author of that piece , Ronald Lipp itt was the head of another of the
teams , and the third one was Everett Rogers who is reall y the w o r l d ’ s
foremost authority on the diffusion of innovations. Thank you.
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OVERALL RESEARCH UTILIZATION PERSPECTIVE

SUMMARY

Dr . Thomas Backer, Human Interaction Research Institute, and Dr.
William McClelland, HumRRO, identified a number of recurring theracs
in the f i rs t day and a ha lf  of the symposium, themes tha t are veri-
fied in the research litera ture on utilization. Dr. Backer cited
the following common threads :

Research utilization takes a serious commitment of resources .
A multidimensional RU activity in an agency tends to work best
since it enables you to connect with different components of the
potential user audience and to have the synergistic effect of
severa l RU strategies operating conjointl y .
Per sona l contact is a key to effective RU.
RU demands a bona f id e  commitment of the agency at the policy
level for funding, s taff cooperation , and coordination with oth-
er activi ties .
RU must be integrated with the tota l R&D program .
Earl y involvement of RU s taff in R&D progra mning is critical.
Technical assistance is extremr ly valuable in facilitating RU.
Effective RU requires the willingness to take risk.

Dr. McCleliand suggested these genera l issues :

There are major differences in goals among the communities re-
presented at the symposium (for examp le, as to how the total
RU effort should be apportione d between problem-so lving and de-
velopment of tools to assist in solving problems) .
Similarly, different agencies operate in different contexts
(with different missions, etc.) and adaptation of an R&D product
must take that into consideration.
The structure of the military enterprise introduces RU problems
tha t are different than in the civilian environment .
Although it is convenient to refer to “the z.~ er, ” there is a
whole cong lomeration of users--with different interests .

• We need to adop t a broader perspective and seek solutions wher-
ever they may exist--inside or outside the military establishment.

• Technology tra nsf er is a specialty in and of i t s e l f .
Strateg ies for  p lanned change are leg ion, and selection from
among them is a complex art.

Dr. Backer concluded this session with a review of resources tha t
may be particu larl y useful  to peop le concerne d with improvi ng research
utilization.
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QVERALL RESEARCH UTILIZATION PE1~PECTIVf

COMMON THEMES

Dr. Thomas E. Backer
Senior Staff  Associate

Human Interaction Research Institute

The purpose of the few minutes that Bil l  McCle ll and and I have to
spend with you today is to tie in what some of our previous five
speakers here have said about research utilization and the experiences
they have had in their own agency settings and in their own pro-
fessional work with some of the other things that have been said
at our conference in the last two days and also with the literature
on research utilization . I’ m going to take a first crack at that
in just a minute.

As I look over some of the notes that I’ ve been scribbling down here
this morning, I think that it would probabl y be wise for me not to
bore you with quotations from the literature because I notice that
Howie Davis has quoted the Bible and Bert Griffis has g iven us
quotes from our founding fathers. I ’ m afraid that quotations from
the research utilization literature mi ght appear a little trivial
by comparison , so I’ m going to get ri ght to what I feel are some
common themes in what has been said here today, themes wh i ch are
verified in the research literature on utilization and wh i ch also ,
I think , express some of the concerns that we ’ve been hear ing around
the table and in our small groups yesterday in this confe rer,ce with
respect to a military environment. After I take a couple of minutes
to do Lhat , then Bil l  w ill comment on some of the differences among
the five agency perspectives that we ’ ve heard here today and what
we mi ght be able to learn from them . Then I’d like to take a couple
of minutes at the end to continue a process that Ron Havelock
started a few minutes ago . That is , I want to share with you some
information about resources in the research utilization field and
how you can get hold of things that mi ght be of some use to you as
you address the issue of research utilization in your own settings.

In terms of the common themes that I have heard from our speakers
today , and to some extent from all of the discussion at this con-
ference so far , I see the four service delivery agencies that have
been described here-—National Institute of Menta l Health , Department
of Labo r , Rehabilitation Services Administration , and National
Institute of Education—-as wrestling with basicall y the same
problem: how to organize their R&D system for maximum payoff. I ndeed ,
that ’ s reall y the reason why we are all here , to try to get “more
bang for the buck” out of research that is done in various organizational
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settings , specificall y the military at this conference . I think
the underl y ing motivations for this effort are twofold: First ,
the increasing press for accountability of R&D systems , now mandated
by the Congress and by pressures from various public interest
groups ; and second , the awa reness that the capacity of a service
delivery system to hel p peop le in need , as spec t i cal l y represented
by the four agencies that have been discussed here today , depends
in part on making the best possible use of knowledge resources.
I think those two fundamental motiv ations are shared by all four
agencies that you heard about today , and as a result of that their
research utilization efforts have a numbe r of features in common.
I think many of these features are also shared by research utilization
efforts in military organizations as well.

Through some judicious note—taking here this morning , while listening
to the gentlemen that preceded me , I have identified ei ght such
common themes and I ‘d like to tell you about those now.

1 . Research utilization takes a real commitment of resources.
Onl y so much can be done on a shoestring. The amount of
money now available is , I think , patheticall y small in
comparison to the $20 bil l i o n  p lus that is invested in re-
search each year in the kinds of environments that our five
speakers have been talking about. As Howa rd Davis remarked
in his introduction to the blue book that most of you have a
copy of , Putting Knowledge to Use, the knowled ge industry,
b roadl y speaking, has paid remarkably little attention to
the utilization of its product , to the marketing of its
products. In the human service area in particular , I think
in part this has been because utilization efforts attached to
R&D programs have been underfunded and understaffed. I
think we ’ ve heard some similar kinds of criticism of military
R&D organizations in the GAO report that was discussed yesterday.

2. A multi ple kind of research utilization activity in an agency
setting seems to work the best. By tha t I mean that the
research utilization programs that Howie and I3ert and the
others have described to you today have chosen not to put all
of their eggs in one basket. And so we ’ve heard about the
support of what you mi ght call basic research on research
utilization , we ’ve heard about publication of research summaries ,
about publication of magazines like the two that Howie Davis
just mentioned to you , and we ’ve heard about efforts to produce
improved (more readable , more usable) research reports. We ’ ve
heard about research utilization conferences like the one
we ’ re all a part of ri ght now. We ’ve heard about indexes to
the literature and information systems , about consultation ,
about direct service efforts of one sort or another-—a whole
cornucop ia of activity in the research utilization field. I
think that is one theme that typ ifies the research utilization
efforts of all the agencies that you ’ve heard about today.
And I think it is highly desirable not to concentrate a ll
your energ ies in one area , because you can hit dif ferent parts
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of your potential user audience at different time s if you have
a number of things going on rather than spendin g all of the
money that you have avail able for utilization in one area.
Through that kind of mul tiple activity, in many cases you
can ach i eve a kind of building or synerg istic consequence
in terms of getting R&D knowledge used.

3. Personal activity and contact is a key mechanism for effecting
research utilization . I think the literature certainly
supports this. In fact , if there is one princi ple that re-
search on research utilization t ells us , it is that persona l
contact is the primary mechanism by wh i ch change takes place .
We ’ve heard all of our speakers here today say that in differ-
ent ways. And we ’ve heard Howie Davis talking about some of
the very persona l and psychological factors that bear on
organizationa l change that he summarized under the ei ght
factor A VICTORY model. So I think that is another commonality
that characterizes the research utilization programs that we ’ve
heard about today.

4. Research utilization requires a rea l commitment of the agency
at the policy leve l for funding , for staff cooperation , and
for coordination with other activities both in the research
area and outside of it. Another way of expressing that is
what I’ ve heard severa l other peop le say here today and that is
that research utilization really is everybody ’s problem. I
think there is a natural tendency for all of us to do a little
bit of finger pointing and say , “Hey, the problem is reall y
over here on this other side; I’ m a researcher; you users are
the ones who are all fouled up,” and for the user to say the
same thing from his or her perspective . But I guess the way
I see it . and what I really hear as a philosophy that underlies
all of the research utilization programs in these agency
settings that we ’ve been hearing about today , is that research
utilization does require mutua l effort and to the extent that
the effort is one—sided and to the extent that energy is
invested in finger pointing rather than sitting down and try ing
to fi gure out as a team what we can do to solve the common
problems , the research utilization effort is going to function
less effective l y. It ’ s eve rybod y ’s problem and unless
everybody works togethe r and minimizes the finger po inting and
thinks more in terms of what we can do to imp rove the system ,
resea rch utilization unfortunately w ill take a back seat to
politica l infi ghting and to a lot of consequences that are
not very desirable in terms of program improvement.

5. Research utilization must be specifically tied in with the
overall research and development program in eve ry way possible ,
from planning to eva l uation and all the stages in between . I
think we ’ve heard Judah Drob talk especially per suasively this
morning about the kinds of things that can flow from that sort
of close organization .
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6. Ea r l y i nvo l vement of research utilization staff in R&D
programming is particularl y critical . I suppose that is
another way of saying what Admira l Metc alf said to us yester-
day , that p lanning is critica l to good research utilization.

7. The availability of technical assistance or consultation is
critical. We ’ve seen examp les of that today in terms of
RSA ’ s experience with the research utilization specialist
and in Judah Drob’ s “buddy system” that he described for
us so eloq uentl y.

8. Research utilization , to be worthwhile , requires the willing-
ness to take risk , to be wrong , to fall on your can. I
think that is an important point that every body knows but
not everyone is w i l l i n g  to acknowled ge. For those of us
who come from a research background and from a professional
disci pline that stresses the purity of scientific inquiry ,
it is a little tough to acknowledge that you are taking a
chance and tha t you can be dead wrong about something. But
unless you acknowled ge that to yourself as a researcher and
unless the system permits you to make a mistake and not go
under because of it , I think research utilization as an
activity is going to be far less successful , because without
the ability to take those risks , there are many kinds of
potentia l payoffs that you can neve r get to.

So those are the ei ght generalizations or themes that I see coming
out of the discussion that we ’ve had he re this morning, and to some
extent from all of what we ’ve heard in the conference so far. I
want to leave you with one other point that I think may help in
conceptualizing the issues that , hopefull y, we wil l be bearing down
on a little bit more concretel y in our recommendations session in
the next coup le of days . And that is that in your own thinking
about research utilization activ ity, it is useful to think about
this experience that we ’ re all having here together as a research
utilization activity itself . I know that may be an obvious point ,

• but that ’ s what it is , because this conference has been desi gned
very much along the same lines as the research utilization con-
ference that Bert Gri f fi s mentioned to you that our organization
coordinated a couple of years ago. The objective of that conference ,
in essence , was to disseminate the findings from our evaluation of
the research utilization specialist throug h RSA and other funding
agencies that have supported the development of the research
utilization conference as a strategy for effecting change .

There has been a literature accumulation and a body of practice
accumulation that has been followed and I think followed quite wel
in des i gning this conference . The consequence is that if you
process your own experience and the kinds of reactions you ’ve
been having as you heard other people talk and you reacted to the
activities of this conference , to what we ’ re trying to do , and
perhaps as i mportantl y, to how we ’ re try ing to do it and to the
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strateg ies that we ’ve used in attempting to effect a transfer
of knowledge , I think you can get a good handle on what research
utilization activities are like for other populations of researchers
and pract itioners . You can use your own experience in that way if
you process it and you look at it in that fashion.

That is the final common theme I’d like to leave wi th you from the
discussion that we ’ve heard today from our five federa l agency
perspectives. I th nk each one of them has done a commendable job
of looking at their own experience and processing it in a way
that i.s re l evant to the needs of this conference , thereby making
that experience useful. Each one of you , in terms of the things
that have been happening to you over the period of the last two
days and what will be happen ing in the next couple of uays , probabl y
wil l  come away from this conference with some new knowled ge yourselves
about how to do research utilization and what works and what doesn ’t.
It ’ s there for the taking , and so my invitation to you all is to
g ive it a try and see if you can use it.

Tha t ’s all I have to say rig ht now ; are there any questions that
anyone would like to raise ri ght at this moment? If not , let ’s
go on to Bil l  McCle l land .

Dr. William A. McClelland
President

Human Resources Research Organization

The l i s t i n g s  that we have heard f rom the speakers who have stood
before you have frequently added up to the magic number seven , plus
or minus two , and it is indeed with some effort that I have followed
estab l i shed HumRRO t rad i t ion  to come up w i t h  seven points that I
would like to make . They are on general thematic issues which I
have read in the materials for this conference or have extracted
from what has been said by speakers before us this morning and by
those with whom I have attended group sessions. I want to say
just a sentence or two about each of the seven issues : goals ,
contexts , structure , roles , what is to be u t i l i z e d , technology
transfer , and change s t rateg ies.  Since there are peop le here who
have wr i t t en  books on one or more of these ind iv idual  points , ob-
viously I ’l l  be very brief.

Fi rs t , in the matter of goals , the re are c lear ly  some major
differences among those of us who are here . It ’ s quite clea r that
the emphasis of users , of sponsors and of operators has been very
strong on problem solving, and I think that ’s an emphasis that most
of us can accept for at least part of the a c t i v i t y  in wh ich we are
engaged in human RDT&E e f f o r t s .  Howeve r , there are some fa i r l y
major differences among us as to how much of the total effort should
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be devoted to the equall y desirable , if not essential , goa l of
deve l op ing tools in orde r to solve problems . This issue keeps
coming up in terms of whether we ’ re ta lk ing about research or

• development. I note two things being stressed in the papers , ta lks
and d iscj ss ion.  I hear two emphases. One is on research and one is
on what is ca l led  research but what is rea l ly  developmental ac t i v i t y .
I think that ’s a d i s t i nc t i on  we ’ re go ing to have to be sure to keep
fairly firmly in mind. Research is not development. It is not
technica l advisory service. They are different ball parks.

Second , as to context , I hear some di f ferences here among us and
w ith the agencies invo lved , both in terms of the miss ion  of that
pa r t i cu la r  agency and in terms of the time or the c l imate in which
we happen to be operating. Meredith gave a very lu cid statement ,
which is consistent with my experience at HumRRO , in which he talked
about a kind of organization which existed at a particular time .
The parallel to that now clearly has to be , it seems to me , the
in-house laboratories. The contexts , I think , are diffe rent in a
variety of ways. I’ m not going to belabo r that particular point ,
I ’ m simp l y say ing that in the resea rch utilization process it ’s
i mportant to realize that adaptations that are made have to take
these Sorts of variables into account.

Th i rd , I want to say a word about the structure of the organization.
When I speak of structure I ’ m including the trapp ings that come
from the regulations and the rules and the procedures wh i ch in many
cases are quite laboriousl y developed in order to make up a system
that will  enhance the likelihood of utilization of R&D. A lot of
di f ferent  structures make sense here . I’ m a l i t t le f r i ghtened at t imes
(and th is stems directly from the kind of experience that I have had )
of the complexity of interpersona l relationships at different
hierarch i cal levels when we are dealing , as we are , with at least
three or four different and definable organizational levels within
the Department of Defense. I don ’ t say t he s i tua t ion  is any simp ler
in the civilian settings about wh i ch previous speakers have talked ,
but certainly hierarchically it ’s somewhat diffe rent. I don ’ t worry
too much about the differences between the civilian and the military
contexts on this point of structure . I am simp l y pointing out that
we face different prob l ems in these two environments. I don ’t think
that necessarily i nvalidates some of the inferences that can be
drawn from what has been said earlier.

A fourth point has to do with roles. I think we ’ re talking about
diffe rent roles . In fact we ’ve had a fourth one introduced this
morning when we talked about the use r and the resea rcher and the
research manage r and added to that the research utilization specialist.
These are indeed different roles. I’d also like to point out ,
howeve r , that there is no such thing as “the user.” I ’ m a little
disturbed by some of the comments I have heard wh i ch tend to make
unequivocal distinctions among people operating at various levels.
Admittedly the re ’s a priority he re , but I do think that a whole
lot of diffe rent hierarchies are invo l ved , a lot of different users
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are invo l ved , and that their interests obvi ously have to be considered
before a commitment is made to undertake a projec t which hopefully
will solve the p articular operational problem . So we aren ’t talking
about individua l users , we ’ re talking about a famil y of users and I
think their interests are differen t and have to be somehow taken into
account. I think that ’s true , incidental l y, of civilian contexts as
well , and the parallel there is probabl y a lot closer than one mi ght
suspect at first thought.

Fifth , I’d like to say a bit about the even t itself. I’d like to
app laud Ron Have l ock’s emphasis , which Meredith also mentioned ,
on what is to be uti lized , what is to be put into pract ? ce , what
is to contribute to change . It ’s not just what is currently being
done . It should include that which has been done by your agency,
by related service agencies , and should also consider what has been
done outside the milita ry context wh i ch mi ght have relevance to a
particular presenting problem. The “not invented here” phenomenon
is a very insidious one and it’ s one that frequentl y we will find
in our own labs and our own organization , such as peop le being
unwilling to cite the work of someone working next door to them.
As far as research utilization is concerned , I think that ’s a
completely unforg ivable perspective . We talked about the “here and
now” phenomenon. I think our perspective has to be b roader. And
to restate what Glenn Bryan and Jay Uhianer and others have said
earlier , I think our expectations for utilization must vary as a
function of the diffe rent kinds of events. The same requirements
cannot be posed for each.

Sixth , technology transfe r , I think you wil l  now agree , is a specialty
in and of itself. Most of us are practitioners of this particular
process but we are not experts in it. There are a few living
experts , but for the most part they are not here today . It is a
specialty area and if we ’ re to take seriously the kinds of demands
that are being made upon the R&D community we ’d better recognize that
fact and recognize it more full y than we have done in the past.
Tom has alread y spoken to that particular point.

Finally, change strategies are many. The change strateg ies that
are going to work are varied and the application of these strateg ies
is an art. The choice of change strategy is going to be a function
of a great numbe r of things , one of wh i ch , as has been suggested ,
is the category of R&D that ’ s invo l ved. I would simp ly call your
attention to all these other points that I’ ve tried to mention as
points of difference , that is: goals , context , organizational
structure , rol es , and the events. All can influence the kind of
strategy wh i ch mi ght be most effective . It is an art , we need
s~ecia l ists in its practice , and we need to learn more about it
ourse l ves.

RESOURCES FOR RESEARCH UTILIZATIO~1

DR. BACKER: There are a few th ings  that  I ’ d  l i ke  to ment ion in
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terms of resources for research utilization. We ’ve already heard
about one that is quite i mportant , the blue book that most of you
have a copy of, Putting Knowledge to Use, and access channels have
been arranged so that you can get a copy free if you don ’ t already
have one. That is the most recent review of the literature , However .
it is not the only review . I think that it is worth mentioning
two other i mportant reviews of the literature on research utilization
and organizational change. Both of them are referenced in the blue
book . So if you have a copy of the blue book , you can also get
the citation data for the othe r two that I’ m going to mention to
you .

One of them was published in 1969 and was authored by Dr. Havelock ,
and the title is Planning for Innovation. At the time it came out ,
it was certainl y the most comprehensive and up-to-date review of
what had been done to that point in the knowledge utilization field.
It includes quite an extensive bibliography as well as Ron ’s analysis
of the whole problem of research utilization from a systems per-
spective . That is one resource that I commend to all of you in
order to get into the literature in more detail if you have not had
that opportunity or responsibility already.

The third vo l ume of the three vo l ume bible on research utilization
is Eve rett Roger ’s book , Communication of Innovations , published in
1971 . That again contains a bibliog rap hy. It also includes
Dr. Roger ’s analysis of the question of how innovations get diffused .
His particular theme is the diffus i on of innovations in fairl y large
organizations or throughout a society. He offers a rather inter-
esting set of some 220 generalizations about what promotes effective
diffus i on and use of knowledge in a social setting. That is something
not duplicated anywhere else in the literature . I think it would be
worthwhile for anyone who is a serious student of this subject to
get acquainted with that list of generalizat ions , because some of
them are i mmediately relevant to rea l life problems you may be facing.

I would like to mention a couple of other genera l resources which
are also referenced in the blue book , so that you can get the
citation data if you want it. One is the Directory of Federal
Technology Transfe r. The most recent edition , I believe , was in
1976. This book was deve l oped by the National Science Foundation
under the ausp ices of the Federa l Council for Science and Technology .
It prov i des capsule descri ptions of a great number of technology
transfer and research utilization p rograms in , I believe , 50 or
60 federa l agencies . Some of the agency settings or organ i zations
from the military that are represented in this room have probabl y been
described in that book. All of the programs we ’ve heard about from
our speakers he re this morning are also described in the book . And
I think you mi ght call it sort of a “Whole Earth Catalog ” of research
utilization and technology transfer. As such , it is a convenient and
easy way to get an idea of what people are doing in this area ,
because In four or five pages of mat erial on each p rogram you 9et an
overview of what is happening, what kinds of activities are be i ng
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pursued , what Sorts of publications are being put out , and what amount
of money is available in diffe rent programs to support resea rch
utilization and techno l ogy transfer , I guess if I had to recommend
one reference for learn i ng what ’s happening in this specialized
field that Bi l l  just made reference to , that would be it. I think
it is a very useful way of getting started in understandin g a very
complex and not terribly well interconnected set of activities in
different public settings which affect the use of new knowledge in
practitioner environments .

So that is another resource . What you mi ght refer to as the “Yell ow
Pages” of techno l ogy transfe r and research utilization is a publi-
cation entitled Technology Transfer Directory of Peop le. The most
recent edition came out in 1976 and I understand a new edi tion of
that publication is underway. In any event , the Technology Iransfer
Directory, just like a telephone book , g ives names and addresses
of people who are active in the research utilization and technology
transfer field. I expect that a fair number of people here in this
room are in that directory . It is a good p lace to get names of
people you might want to contact with reference to a parti cular
problem in the research utilization area .

I would also like to reiterate what Bert Griffis very modestly
mentioned a little bi t earlier today--the Rehabilitation Services
Agency has prepared their guidelines for research utilization and
for preparing R&D reports in a fashion that wil l  promote their
utilization . I think they are very excellent publications that
mi ght be worth getting a copy of and reproducing and distributing
to everyone in your own organization who has a responsibility for
generating research knowledge. This set of publicat ions , in a
short numbe r of pages and a small number of words , g ives a lot of
practica l guidance about how to write things so that people will
use them and about how to do research so that the results will be
more easily utilizable. Both publications are also mentioned in
the blue book , so you can get the citation data from there .

Another publication , kind of an appendix to Putting Knowled ge to Use,
- 

. is this little booklet called Information Sources and How to Use Them.
It should be possible to get a copy of it either through us or th rough
Howie Davis. If you leave your name with us here today , we ’ll be
happy to send you a copy free of charge . Information Sources is a
minidirectory to the different kinds of information systems and
publications that are available in a b road variety of areas and that
g ive people access to research information or information from
different fields of practice . It includes a descri ption of the
various computerized information retrieva l systems , including E R I C
and NTIS , wh i ch Ron Havelock mentioned , and a great variety of
others. If you want to know how to get information in almost any
s~.ibject area , this is a good p lace to start. It also includes
the names and addresses and brief descript ions of a numbe r of
publications , indexes , periodicals , and various other sources that
may be helpful to you if you want to get information on any g iven
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subject. I think it is a handy reference guide you might want to
have on your desk in case you need to get information about almost
anything. It has that kind of broad u ti l i t y  and relevance to a lot
of different subject areas .

Those are the resources that I have to talk about in terms of print
publications. I’d like to wrap up this part of our discussion session
by rem inding you again of a very obvious point I’ m sure you ’ ve thoug ht
of , that print resources , as va l uable as they are , are only the
beg inn i ng of research utilization or knowled ge transfer or or-
ganizationa l change , all of the things we ’ve been talking about here.
Once again , personal contact is the way most organ zationa l changes
take p lace. Althoug h you can get information out of this booklet
or the blue book or the other books that I’ ve mentioned to you
another very va l uable resource that is accessed in part , but only
in part , by publications like this are people. Peop le you run into
contact with in this conference and people you mi ght be able to
contact throug h the mechanism of the Technology Transfe r Directory
of People can be equall y, or in many cases more , useful to you than
anything that you can get in print , because you can have a two-way
communication wi th them. The inherent limitation of any book is
that althoug h you can read it , it can ’ t talk back to you . It can
only g ive you information to the extent that it is already worked
into the pages and happens to be relevant to your needs , whereas
with the dialogue that is made possible by two people sitting down
and talking, there can be some tailoring of the information and
therefore a lot more specificity in terms of whatever your needs
mi ght be.

So, us i ng the directory that I mentioned to you a few minutes ago
and contact that may have been established throug h this meeting or
others are other ways to get information you may need about
research utilization. Thank you .
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TECHNOLOGY TRANSFER PANEL DISCUSSION

SUMMARY

The principa l focus of this session was on the transfer of technology
from the Federa l laboratories to state and ci ty jurisdict ions.

Allan Sjoholm, San Diego Technology Action Center , define d the crit-
ica l need for new technology to reduce costs and improve operating
efficiency in local governments .

George Linstead t, Federa l Laboratory Consortium for Technology Transfer ,
described the role of the Consortium in facilitating secondary research
utilization or techno logy transfer. He also recounted the historical
evolution of government policy re lative to technology transfer. Fi-
nall y ,  he discussed a number of obstacles to the transfer of Fe dera l
laboratory technology, including budget limitations; sta tutory restric-
tions (such as the Mansfield Amendment, which precludes the use of
defense R&D for  app lications tha t do not have a direct re lationshi p
to the DoD mission) ; lack of policy in Fe dera l agencies supporti ng
technology transfer ; lack of information in local settings regarding
laboratory capabilities; poor communication between federa l agencies
and loca l governments; lac k of technical assistance to support tech-
nology adaptation; and the problem of competition with private industry .

Gerald Mil ler, State of Oregon., cited a series of concrete exam p les of
ins tances where he, in the capacity of Technology Transfer Coordinator ,
has been able to track down technology produced by the Fede ra l labora-
tories and bring it to bear to solve critical problems faced by cities,
counties, and states . He urged the conference to get involved in this
process.

Char les Mil ler, Lam.~rence Livermore Laboratory , described severa l ac-
tivities of tha t Laboratory in support of technology transfer. He
also reported a number of conclusions regardi ng successfu l transfe r
activities:

The activity must be a full-t ime directed effort by the technology
source .
The receptors in the loca l government must be active and informed.
The technology transfer agent must have access to a broad spectrum
of technica l information, and must have freedo m to act and drive
to respond to needs .
Personal contact is crucial.
Disseminating reports is not technology transfer.
Transfer is an “integrating ” process.

D. M. De laBa rre , California Innovation Group (CIG) re lated the evolution
of CIG as an important , institutionalized mechanism for putting together
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a team from the public arid private sectors to assist in techno logy
transfer to loca l governments .

John Lockwood, Ci ty of San Diego , discussed the National Consortium
for Technology Initiatives, a gro up of larg e citie8 and urban counties
tha t have formed an alliance for  the purpose of identify ing , priori-
tizing and addressing common technologica l needs .

Robert Crc&ford ~ Nationa l Science Foundati on, described the activities
of the Intergovernmenta l Program s, a component of the FL4NN program
of NSF, as another vehicle for sz.ipporti ng the technologica l needs of
state and loca l government .

Finall ,y, Dr. Kay Inaba , XYZYX Information Corporation , endeavored to
summarize the technology trans f e r session from a practitioner ‘s point
of view. He urged that:

Researchers stick to resear ch and leave app lications to practi-
tioners.
More research be conducted on the app lications process ,
More attention be devoted to procurement practices , the systems
approach , and the op timal timing of moving projects from research
to app lication .
The effectiveness of the consortium concept be recognized and
further exp loited.
A truce be declared between researchers and practit ioners, and
that they collaborate in the development of a series of app ii-
cations program p la ns .
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TECHNOLOGY TRANSFER PANEL DISCUSSION

DR. GLASER: I just want to take about three minutes to read a rather
important statement by Frank Press , Director of the Office of Science
and Technology Policy . Executive Office of the President , and George
Busbee , Governor of Georgia. The statement appeared as an editorial
in Science Mdgazine , 27 May . They say:

The re is a growing awareness , both in Washington and through-
out the country , that if science and technology are to benefit
our people more effectively , a better R&D partnership must be
established between the federa l government and the states ,
counties and cities. Properl y designed and directed towards
state and loca l needs , federally supported R&D could help to
protect reg i onal and l oca l environments , reduce demands on
energy and various natura l resources , and improve the delive ry
of state and local services .

In recent years , federa l funding of R&D for the civilian
sector has been growing rapidly. It is now in excess of $7
billion annually. But its impact on meeting public expecta-
tions--on fi l l i n g  the everyday needs of the people--often
seems disappointing.

Past intergovernmental science and technology programs have
been primari l y one-sided affa i rs , relying heavil y on the
federa l government offering money and off-the-shelf technology
to the states and cities with little concern for or under-
standing of the user ’s needs. Much of this technology was a
spin-off of aerospace and military R&D which might be adaptable
to the needs of a loca l fire or police department or serve
some othe r publ ic  need. In add i t ion  there were programs to
supply governors and mayors w i t h  science and technology adv iso rs .

These e f fo r ts  at domestic technology transfer in severa l cases
have met with some success. But the residual problems of the
state and loca l l evels remain enormous and deserv ing of a
greater effort. Clearly some new stimuli and new approaches
are needed.

And that ’s what Al Sjoholm and his colleagues will  be discussing this
afternoon .
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INTRODUCTION

t~r . AZ 7- zn A. Sjohotm
Director , San Diego Technology Action Center

and Navy Personnel R&D Center

For the next two hours we would like to change the scene just a little
bit and talk about technology transfe r with primary emphasis upon
local government--an area close to all of us.

Essentially, this invo l ves the movement and utilization of such
things as existing procedures , techni ques , and equipment from the
Federal laboratories and other sources into state , county, and city
jurisdictions.

Today ’ s l oca l governments are faced with budget limitations , resource
constraints , rising costs and , at the same time , demands for additional
services . They cannot realisticall y afford a large research and
deve l opment investment and yet urgently need new techno l og ica l
developments to reduce costs and improve operational efficiency .

How does this relate to Federal laboratories? To quote Mayor Kenneth
A. Gibson of Newark , New Jersey , “The $26 billio n  in national invest-
ment in science and technology has not yet begun to be si gnificantl y
tapped in terms of its potential to benefit state and local govern-
ments. The Federa l laboratories represent a $12 billion publicl y
owned gold mine of national know l edge , methodologies , and end-
products which could be devoted to l oca l government service .”1

There is ample expressed concern and emphasis from the White House
level. To quote former President Gerald Ford :

.the progress we seek requires a new partnershi p in
science and technology--one ~‘,hich brings together the
Federa l government , private enterprise and state and
loca l governments , and our u ’iiversities and research
centers in a coordinated , cooperative effort to serve
the national interest.... Only if this happens.. .can
we be sure that our scientific and technolog ica l re-
sources will be used as effectively as possible in
meeting our priority national needs.2

President Carter stated his perspective in a communi que to his cabinet
agencies instructing them to seek loca l government invo l vement because:

State and loca l sectors constitute the delivery mechan isms
for most of the actua l services the Federa l government
provides .
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State and local concerns , as well as their expertise , should
be considered as programs are being deve l oped in order to
ensure the practicality and effectiveness of the p rograms .

Such early pat ticipation by state and l oca l officials in our
planning process will  help ensure broad-bas ed support for the
proposals that are eventuall y developed .

It w i l l  ensure that prioritie s developed at the Federa l leve l
w i l l  work in conjunction wi th , and not at cross purposes to ,
priorities at the state and loca l leve l . 3

And one final quotation , a very i mportant one from the May 27, 1977 ,
ed i torial in Science Magazine en titled , “Intergovernmental Science
and Technology ”:

There is a growing awareness , both in Washington and
throughout the country, that if science and technology
are to benefit our people more effectively, a better
R&D partnership must be established between the federal
government and the states , counties , and cities.
Properly designed and directed toward state and loca l
needs , federally supported R&D could help to protect

• regional and loca l environments , reduce demands on
energy and various natural resources , and imp rove the
delivery of state and loca l services.

In recent years , federa l funding of R&D for the civilian
sector has been growing rapidl y. It is now in excess
of $7 billion annuall y. But its impact on meeting
public expectations--on fi l l i n g  the everyday needs
of the people-—often seems disappointing.

A feeling is now deve l oping along the lines that inter-
governmental action in science and technelogy must
become more of a two-way flow. More initial state and
l oca l invo l vement ir. setting federa l R&D agendas appears
to be one way of generating this. Governors , mayors ,
state leg islators , and county and loca l officials have
far better ideas of the problems and the needs of their
communities than do Washington officials. They should
have more of an input into the de cision—making that
results in federa l R&D budgets in the civilian sector.

A related problem is that much federally generated
R&D that mi ght be applicable to public use on a state
or loca 1 leve l is not adequately assessed or demon-
strated. As a result , its usefulness cannot be
properly eva l uated. In many cases , research that mi ght
ultimately serve a public purpose is not carried far
enough into application , imp l ementation or the federa l
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commercializat ion stage. This situation could be im-
proved by more attention and closer cooperation between
federal and state and loca l of fi cials concerning research
util i zation .4

It is from this perspective that the technology t rans fe r  process
emanates. A clearly existing need and a potential solution source .

The speakers today represent the various facets of the current tech-
nology transfer process and will  be addressing their respective
portions to provide you with a cohes i ve overall p icture complete
with prob l ems , needs , and accomplishments.

The scenario of the session has been so constructed as to provide
you with exposure to different levels involved. To beg in with , the
first speaker wil l  set the stage by describing the objectives and
functioning of the Federal Laboratory Consortium , one of the most
i mportant national technica l networks . We wil l  then proceed to the
heart of the technology transfer p rocess by hearing from a local
Science Advisor. As a further amplification of depicting “how”
technology transfer works , we will  then hear described the appli-
cation techni ques of one Federal agency . Representing the require-
ments side w i l l  be a speaker from one of the oldest and best regional
innovation groups in the coun~ ry—- the California Innovation Group
(CIG)—— and a Deputy City Manager from San Diego addressing the
Urban Consortium. Finall y, for an overall perspective and a vision
of the future , we wil l  close with the Director of Intergovernmental
Programs , National Science Foundation .

As one added stimulant , I have asked Dr. Kay Inaba , President of
XYZYX Information Corporation of Los Angeles , to prov i de us with his
reactions in a summa ry of the session .

Our speakers are ready, you have had an opportunity to become
familiar with their back grounds from the handouts you rece i ved and
my introduction s will therefore be as brief as possible. A limited
number of question s or comments wil l  be entertained at the conclusion
of each with a portion at the end of the session reserved for genera l
discussion .

It remains also to be said that this entire process as you will  hear
is reall y rathe r new and its future is before it. It is our hope
that by discussing issues and develop ing recommendations at such
major conferences as this one today , we can together , contribute to
its ultimate future and direction for our common benefit.

-118-

_ --5--- - -  --5 --5-



~ 
—~~~~~~~~~~~~~~~~~~~~ 

SECONDAR Y UTILIZAT ION OF RESEARCH , OR TECHNOLOGY TRANSFER AND THE R&D
LABOR ATORI ES

i~li~. C i ~~ L- inst i~7t

Federal Laboratory Consortium for Technology Transfer

INTRODUCTION

What are the barriers to research utilization? How can we better
utilize our research products ? What are the reasons for less than
optima l utilization of research efforts? These questions are asked
not only by DoD but also by othe r Federal government agencies. DoD
developed research products are , in one way or another , intended
for use in the nation ’s defense. Therefore , it seems onl y natura l
that the princi pal concern of this sympos i um should be imp rovement
of research utilization within the military services.

However , others , outside of DoD , could also benefit from existing
military research efforts. Many military R&D “spin-offs ” have found
their way ir,to the private sector and become household items . Often
these sp in—off products just happened ; they were not the primary
product of a research effort. Perhaps othe r existing research
products deve l oped by and for DoD could be systematicall y shared
with other Federal agencies or state and local government agencies.
Such a transfer is a form of research utilization--perhaps the
ultimate in DoD research utilization .

If the results of DoD research can be utilized by othe r government
agencies , then the ori ginal DoD research investment can be seen as
having contributed over and above i t s  prima ry task of satisf y ing a
military need. Secondary research utilization , or techno l ogy transfer ,
has attracted the attention of many individuals and organizations as a
log ical method of enhancing the productive output of research efforts.

The transfer of DoD research to other Federal , state and loca l agencies
can be provided through the department ’s many laboratories. These
laboratories , such as the Navy Personnel R&D Center , contain a vast
reservoir of technology , p lus facilities , equi pment and capable
professiona l people.

Two facts justif y making the resources of these laborato ries avail-
able to other Federal , state and local government agencies:

I . The resources of these laboratories could provide solutions
to many of the prob ems faced by these other agencies.

2. The secondary utilization of research resu lts presents the
taxpayer with a greater return on his investment in science
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and technology . Enormous sums of taxpayers ’ monies go to
research and deve lopment , and every e f fo rt must be made to
ensu re e f f e c t i v e  pr imary and , where possible , multiple use
of that investment. In today ’s inflationary environment , this
is an absolute necessity.

THE FEDERAL LABORATORY CONSORT I UM FOR TECHNOLOGY TRANSFER

Of course , secondary research utilization or technology transfer is
more easily said than done. The Federal laboratories are presentl y
accountable to many Federa l government agencies and no integrating
management system exists over these laboratories to make certain that
the secondary techno l ogy transfer and research utilization process
is full y productive . A voluntary organization , the Federa l Laboratory
Consortium for Technology Transfer , has been established to coordinate
the technology transfe r efforts of its members. To date , 70 of the
largest Federal government laboratories and centers from a numbe r of
hi gh technology agencies are partici pating.

The Federa l Laboratory Consortium emerged from and is patterned
after the Department of Defense Technology Transfer Consortium
wh i ch was established in Jul y 1971. At that time , representatives
from eleven DoD laboratories met at the Nava l Weapons Center to
discuss the potential ability of DoD laboratories to transfe r military
oriented technology to other government agencies for nonmilitary
applications. There are now 42 DoD facilities i nvolved in Consortium
activities. The previous DoD Consortium and the newly emerged Federal
Technology Transfer Consortium have rece i ved administrative support
from the Nava l Material Command and the Nationa l Science Foundation .
The purpose of the Consortium , as stated in its operating policy ,
is as follows :

The Department of Defense laboratories are a source of tech-
nology for the solution of those civil sector problems which
are amenable to technolog ica l solutions. The primary role
of the in-house laborator ies is to prov i de a research and
development base for the development ot systems required
to fulfill the national security mission of the Department
of Defense. However , these laboratories can serve a
vital secondary role in the adaptation of technology to
other fields and areas of need to the extent that it does
not adversel y impact on the primary Department of Defense
mission . A consortium of Department of Defense labora-
tories is formed for the purpose of coord i nating inter-
actions with other Federa l agencies and technology users
at the Federa l , state , and loca l level , and of coordinating
the efforts in this endeavor. The Technology Transfer
Consortium is an association of Department of Defense
laboratories working together through an informa l affi l ia—
tion . The main thrust of the consortium activ ity is
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th rough the individual and cooperative efforts of the
laboratories involved , with an emphasis on the transfe r
and adaptation of technology through person-to-person
mechanisms .

THE EVOLUTION OF P O L I C Y

Many recent policy and analytica l milestones have paved the way
for the current expansion of the Federa l technology transfer acti-
vities. The National Science and Technology Policy , Organization
and Priorities Act of 1976 states , “ . . .The Federa l Government should
support and utilize engineering disciplines and make maximum use of
the eng i neering community.. .advise and assist the Director in
identifying and fostering policies to facilitate the transfe r and
utilization of research and development results so as to maximize
their application to civilian needs....”

Likewise , President Ford , in a report to Congress in February 1975 ,
declared: “One of the clear lessons of the past few years is that
our society, as well as that of the rest of the world , is intimately

• tied to technology and the science that produces it. Certainl y our
own approaches to problems in energy, environment , food production ,
and the well—being of the national economy will  include substantial
contributions from science and technology. As a nation we are
fortunate to have an extraordinary , strong science and technology
base to draw on in dealing with these and other i mportant problems .”S

The Committee on Federa l Laboratories of the Federa l Council for
Science and Technology , in a report to the Office of Management and
Budget in March 1974 , recommended tnat “ . . .consistent with existing
laws and with established relationships with private industry ,
un i versities and nonprofit institutions , existing research and
deve l opment capabilities in Federa l establishments be utilized
effectively to define and solve technolog i ca l problems and guide
the technica l content of policy decisions relating to such urgent
nationa l needs as the environment , transportation , and health. ”6

Studies by the Federa l Counc il on Science and Technology in 19746

and by the Council of State Governments in l973~ found a hi gh potential
for bring ing federally developed science and technology to bea r on
the operations and performance of state and local governments. These
same studies noted serious barr iers to the effective app lication of
such technology .

A Decembe r 1972 report from the General Accounting Office 8 recommended :

1. A government-wide policy for technology transfer with guide-
lines issued to Federa l agencies to imp lement a forma l ,
active technology transfe r process;
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2. That the Secretary of Defense establish policy and procedures
to encourage more extensive app lication of existing defense
technology to civilian problems ; and

3. The establishment of a technology transfe r consulting team
as a centra l focus to help Fede ra l agencies match technolog ical
resources with pressing needs.

The Action Conference on Intergovernmental Science and Technology
Policy , held in June 1972 at Harrisburg , Pennsy l vania , and attended
by over two hundred leaders from both the public and private sectors ,
made a numbe r of resolutions. They called for (1) strengthening
of state and loca l government through applied science and eng ineering ,
(2) Federal—state-local partnerships in applied research and deve l op-
ment , and (3) using Federa l labo ratories in domestic programs .9

The President ’s Ma rch 1972 message to Congress on science and tech-
no l ogy also noted that “Federal research and development activities
generate a great deal of new technology which could be app lied in
ways wh i ch go well beyond the i mmediate mission of the supporting
agency . I believe the government has a responsibility to transfer
the results of its research and deve l opment activities to wider use
in the private sector.”1°

PROBLEMS IN T R A N S F E R R I N G  FEDERA L LABORATORY TECHNOLOGY

Laboratories within the various Federa l government agencies have
diverse missions which reflect the missions of the parent agencies.
It is , therefore , not surprising that those agencies established

— for the specific purpose of serving the peop le in rather obvious
ways should have technology transfer effort written into their
missions. However , the Congress , viewing DoD primarily as a defense
establishment , is inclined to limit activities of the Department to
those related to defense. During time s of relative peace , the
natura l viewpoint of the people and the need for ti ght financial
constraints tend to limit DoD activities. Unfortunatel y, th is
happens at a time when the Department is in the best position to
provide a useful service to the people by making defense-generated
techno log ies available for use by the genera l public. This has been
the aim of DoD’s technology transfer efforts and many successes have
been achieved both by the Department of Defense and the Consortium .
But , there is still much to accomplish.

Before addressing the various constraints on the intergove rnmental
use of DoD laboratories , it should be mentioned that legal support
for such use already exists in the form of the Economy Act of 1932
and the more recent Intergovernmental Cooperation Act of 1968.
These legal precedents exist to allow DoD facilities to assist state
and local governments. However , focus of mission agencies and
appropriations provided them do not permit large forma l underta kings.
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A report by the Council of State governments 7 points out some of the
severe constraints that hampe r the technology transfer efforts of
the Federa l laboratories:

1. Bud get Limitations. No funds are bud geted for technical
assistance to state and loca l governments. This lack of
funds means that , for all practica l purposes , the policy
of intergovernmental technology transfe r can be imp l emented
only if (a) the state or local government can re i mburse or
(b) the laboratory is persuaded to sacrifice some part of
its core activity.

2. Statutory Restrictions. In the case of DoD laboratories , the
so—called Mansfield Amendment prohibits the use of R&D
funds for any research p roject or study unless there is a
potential for relationship to a military function or need.
This permits cooperative R&D projects having civilian benefi ts
onl y if they can also be shown to be relevant to the national
security mission . While the Mansfield Amendment is considered
by some as a potential barrier to a more extensive and p ro-
ductive utilization of the spin—off potential of defense
laboratories , it is in fact less of a problem in the near-term
than employment and money limitations.

3. Policy Inadequacies. Few Federa l agencies have an affirma tive
action policy to encourage their R&D centers to diversif y
their roles and services on behalf of state and l oca l govern-
ments. Still fewer have requested bud getary resources or
manpower. Nor have they , for the most part , sent out a
signa l to state and loca l governments that the princi pal
laboratories are being designated as technology support
centers .

4. Information Gaps. Despite the genuine desire of many Federal
R&D centers to apply their resources to state and local
governmental problems , there is a general lack of info rmation
and data on available laboratory skills. The Council of State
Governments recommends that , as a first step in bringing
the laboratories together , a clear definition be compiled
on the capabilities of the respective laboratories . The
laboratories can thereby define what they have to offer in
response to user needs and what they believe they can do
in addressing such specific problems as air quality standards
or instrumentation for mon i toring changes in water qua lity.

5. Commun ications. The problem of communication between local
government officials and laboratory researchers has also
been a block in attempts to invo l ve laboratories in state
activities .

6. Technology Adaptation Capabilities. Frequently, simply
providing a g i ven technolog i cal response to a state or
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local problem is not sufficient. More than likely , the user
needs technica l help to adapt or mod i fy the laboratory ’s
knowled ge. Few Federa l laboratories are in any position
to provide this service to state and local governments.

7. Competition with Business. This issue could become i mportant
should the Federa l R&D centers move significantly toward
providing con t ract services to state and loca l governments
or Federa l civilian agencies for research and problem-solving.

F The Council of State Governments recommends that a policy
position be imp l emented which would enable the laboratories
to prov i de at least first-stage services to state and l oca l
governments , and also set boundary conditions effectively
limiting the laboratories from extending themselves into
full-serv i ce providers of public technology. 7

SUMMARY

In conclusion , many statements have been made during the past few
years indicating that obtaining the maximum return from our research
investment is a worthwhile goal. However , to derive this maximum
benefit from the nation ’s i nvestment in research , primary technology
must also be applied , if possible , toward a secondary application .
The Federal government i nvests large sums of money in research
annually, and means must be found to better utilize this technology
through improved secondary technology transfer.

The Federa l R&D labo ratories represent a large technology resource
wh i ch may be applied to civilian needs. These laboratories , located
th roughout the nation and ope rating on annual budgets totalling
in the billions of dollars , can supply technica l assistance and
management support to those state and loca l governments , and in
some cases , private industries attempting to solve the nation ’s
problems . Many of these laboratories are actively seeking to share
their facilities and expertise with public and private agencies
having compatible requirements. The Department of Defense Tech-
nology Transfer Consortium , as a subset of the Federa l Laboratory
Consortium for Technology Transfer , is active l y participating in
this endeavor.

As far as policy is concerned , there do not appear to be any barriers
to DoD labo ratories providing assistance to state and l oca l govern-
ments. The President ’s message in Ma rch 1972 provided good reason
for intergovernmenta l cooperation in the use of science and tech-
nology , and the Genera l Accounting Office and the Office of
Management and Budget have supported this principle.
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TECHNOLOGY TRANSFER IN ACTION

Mi’. Gerald E. Mi l l e r
Technology Transfer Coordinator

State of Oregon

In reading the announcement of this conference , I noticed that the
intent is to increase the utilization of research data produced by
R&D Laboratories of the military services . Certainl y the title
and topic is appropriate for I would suggest tha t at no time in the
history of the Federa l research community has there been greater H
pressure by Congress and by the public for maximizing utilization of
our research efforts. Jud g ing from the quality of previous speakers
and from the attendance , it appears that those of you he re fee l the
same way. From the program outline it is obvious , as it should be ,
that the emphasis of this conference is on the greater utilization
of the research data produced and used by the Department of Defense.
But those of us on this panel are he re today to tell you of potential
new users which probably most of you have considered before .

As you know , I am also a Federa l scientist , emp l oyed by the United
States Navy since 1969. But I am somewhat unique in that I have ,
for the last six years , devoted full time to finding civilian uses
of the technology produced by the Federal laboratories , both military
and nonmilitary . The ultimate goa l of my job is to use this in-
formation toward solving problems faced by the cities , counties and
states in the United States. Thus , I have been born of the innocence
of the l amb at the Federal leve l and subsequently fed to the lions
at the loca l level. I do not use the term to describe the political
and economic environment that is faced by the loca l offic ials in
running, on a day—to—day basis , the cities , counties and states in
wh i ch you and I live . And believe me , it is an entirely different
ball game in that area than you and I , as Federal scientists in
Federa l laboratories , are exposed to.

As an example , let me cite severa l situations which you may not be
awa re of. I was recently told that in the Boston Fire Department ,
the ave rage retirement age is slig htl y over 40 years and three-
fourths of all firemen that retire in Boston do so under disability
retirement , not service longevity retirement. This means that the
city of Boston has to bud get literally millions of dollars to pay
for individuals who are on disability retirement and yet who have
years of potentiall y productive life ahead of them. In Oklahoma ,
ei ght cents out of every dollar spent on the collection of urban
refuse pays for the liab i l i t y  insurance each city must have since
collecting garbage and trash is the most hazardous duty any city
emp l oyee can perform. In fact , in some of the smaller communities
in Oklahoma the insurance premiums cost more than the cost of
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actually collecting the refuse. In Poway , California , a small
community northeast of San Diego , topograp hica l conditions prevented
the fire department from communicating with their fire trucks in
certain parts of the city. In Klamath Falls , Oregon , five firemen
have suffe red heart attacks durin g the last two years . All have
survived ; all are drawing d i s ab i l i t y pay . In Nashville , Tennessee ,
two police officers are killed within a six—week span. One stabbed
to death; one shot by a 17 year-old youth with a .22 caliber
p istol. Neither officer was wearing bod y armor which is hi ghl y
available and relatively inexpensive . As i de from the trag ic h uman
loss , the City of Nashville is out ove r $100 ,000 for widow payments
and med i cal costs. In Multnomah County , Oregon , the most populated
county in Oregon , the nearest good aggregate for road construction is
now over 35 miles from the asphalt plant. The added haulage , plus
increased cost of oil and labor has significantly increased the cost
of repairing city streets. And finall y, approximately six weeks
ago , a small state-owned brid ge along the southern coast of Oregon
collapsed. Fortunate l y, no one was injured , but the brid ge collapsed
because the wood pilings that supported it had been eaten throug h
by marine borers and this damage was not visible to the casua l
observer or the naked eye . But this collaps e now forces the State
Highway Department to seek a method of determining the structura l
soundness of all other wood pilings of state—owned bridges in Oregon .
If done manually, this could cost the State severa l m i l l i o n  dollars
a year alone. I could continue to cite literally hundreds of
examples of problems which are daily confronting city, county,
and state governments in the United States. This is why I’ m
here today to talk to you about what you people can do to help
loca l government reduce , or at least hold in line , these costs.

Now , let ’s go back and take some of these examples to show you
how research , knowledge and info rmation generated by Federa l
agencies has , in fact , assisted l oca l governments alread y. In the
case of the Klamath Falls , Oregon Fire Department , information
gathered on physical fitness training programs in other fire
agencies , and broug ht together by the National Bureau of Standards ,
was directly app licable to the potential establishment of a physica l
fitness training prog ram for the Klamath Falls Fire Department.
Further , information generated by the National Fire Research
Administration was used to verif y that such physica l fitness programs
could reduce heart attacks in firemen. This makes the program much
more acceptable to the community, to the firemen themselves and to
the City Council. In the case of the police officers in Nashv ille ,
Tennessee , the second death resulted in an i mmediate demand by
the mayo r that body armo r be provided to all law enforcement
personnel in the city. The technology advisor in that city put in
an urgent call to the Department of Defense , via a technology
transfer contact , and considerable research data generated by the
Un i ted States Army was provided to the city of Nashville at no
cost. In addition , the information used by the San Diego Police
Department , which had been previously generated with the assistance
of the United States Army , was also forwarded to Nashville and a
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comp lete body armor specification was prepared in three days and
delivered to the mayor. I am told that today, all 750 sworn officers
in the Nashville , Tennessee , Police Department daily wear body armor.
Closer to home , the fire chief of Poway, California , after hearing
of the interest of the Federa l labs in he lp ing solve l oca l problems ,
contacted the Nava l Ocean Systems Center (NOSC) here in San Diego for
assistance. Their problem was basicall y one of radio p ropagation
and certainl y if the Navy or the Department of Defense had any
technology appropriate to local government , the study of radio wave
propagation problems was one clearl y adaptable to local government.
A quick check with technology experts here at this laboratory
indicated that they could , in fact , offer technica l advice to the
Fire Department. Topog raphic maps , tower hei ghts , power output of
the transmitter and other technica l data were requested and furnished
by the Poway Fire Department in a matter of 24 hours. Four days
later , NOSC provided a written report to the Poway Fire Department
describing, in complete detail , how to solve their problem by the use
of repeater sites on appropriate hi l l s .  I mi ght mention that this
was done by a sing le scientist from NOSC at home on his own time
and he was absolute l y ecstatic to be able to offer his assistance
to the community in which he l i ved . Subsequently, the Commanding
Officer rece i ved a letter of appreciation from the Fire Chief and
a note that funds had been requested from the City Council to
imp l ement the recommendations provided by NOSC.

In the case of the Oregon brid ge collapse , I can t t offer such an
outstanding success story because we have found that there is little
existing information that would be direc tly appropriate to that
problem. But what we have found , and I think it ’s extremely
appropriate for this conference , is that the National Bureau of
Standards wh i ch houses a large nondestructive testing research
group, has said that they believe this p rogram could be of si gni-
ficant national interest and that they mi ght be able to adapt their
present research program to include nondestructive testing of
bridge pilings. You probably have noted that the examp les g i ven
are more hard—technology oriented , and as I understand , you are
invo l ved in people-related research. But loca l government has a
lot of those problems also. Alcoho l counseling programs , produc-
tivity improvement , emp l oyee training, job stress for police and
firemen , personne l performance measures , and selection criteria
for policemen are all problems I have been g iven throug h the years.

I am well aware that most of us in the room today do not have the
kind of flexibility potentially exhibited by NBS with the brid ge
p i l ing problem. Frank ly, I am not asking that you change your
mission or change your R&D projects. What I am asking is that you
make an effort to let l oca l government know what data you already
have existing. I am further suggesting that , unless you are working
in an exotic field such as lasers , destruction of orbiting satellites ,
or some other type of hig hl y speculative technology , the chances
that your research results may have civil i a n  app lication are good.
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What I would like to see is you people making an effort to see that
it is utilized at the loca l level. Assuming that you have that
interest , allow me to give you some thoughts about assisting local
government.

Perhaps the most si gnificant advice that I can offer is that the l oca l
government officials near your base or your federa l agency wil l  neve r
come to you for hel p. I think this is for two principa l reasons ;
First , loca l officials neve r antici pate , particularly if you come
from a DoD labo ratory , tha t you are interested in working with loca l
government. You must let them know that. Second , the majority of
l oca l officials which I have met find it hard to believe that a
Federal agency has anythin g to offer to the local government.
Most of the local officials wi th which I have dealt conceive of a
Federa l scientific laboratory as a place whe re all those exotic ,
neat things are done , but which they would never understand in a
million years. Again , it is up to you people to dispe l that myth.

So , what can you do specificall y to enhance the utilization of your
research data by loca l government? First , you have , or w i ll short ly
hear , the discussion by Mr. Linsteadt of the Fede ra l Laboratory
Consortium. Certainl y, your partici pation and cooperation with that
consortium g i ves you a step-up in the potential utilization of
your research data from your particular laboratory and I would
heartily encourage your joining or at least partici pating with the
Federa l Laboratory Consortium. But whether you do or not should not
limit you in taking the second step and that is making yourself
known to the l oca l governments in which your laboratory resides. I’ m
referring specifically to the city manager , the mayor , or any other
pr inci pa’ city , county or state administrator. Go to them , explain
who you are and why you are there . Simply tell them you would like
to share your information and help them solve problems which are
facing their communities . Now , I must warn you that you wi l l be
rece i ved initially, I suspect , with some skepticism. Loca l
officials are inundated with consultants and others who offe r cure—
alls for l oca l problems . Further , most loca l officials fee l their
problems are not of a scientific nature and thus will  find it d ifficult
to initially understand what you have to offer. Finally, city
officials are confronted on a daily basis with labor crises , citizens ’
complaints , financial problems , etc., so that it is very like l y that
they will forget you r initial offer. This means you must be p re-
pared to go back severa l times. But p lease , don ’ t g ive up.

When you do talk with the loca l official , ask him what kinds of
problems are facing his comun i ty. See if you have any projects on-
go i ng at your laboratory wh i ch mi ght be appropriate. Be will i n g  to
provide reports , phone consultations , personal on—site visits , if
appropriate and possible , because nothing works as well in this
business as the one—on—one discussion . And once the loca l official
finds out that you are sincere and can , in fact , contribute , the
chances that your research data wi l l  continue to be ut ilized are
greate ly enhanced. 
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There is one thing , howeve r , wh i ch you should not do and that is
approach the loca l community officials emphasiz ing that you are a

• scientist. Instead , approach them as a member of the community with
possibly some uni que contribution . That is why it is extreme l y
i mportant that you take your research data and adapt it to the
city problems . In othe r words , find out wha t the problems are and
offer solutions. Do not go in wi th the solutions and look for the
problems . Now , it is likely that your technology will not be
directly appropriate and adaptable to the city problem. It might
take some mod ification , or interpretation , and that is whe re you ,
as an intermediary between the Federal laboratory and the local
government , can serve a very useful function .

Up to this point you may be say ing , “Gee , that sounds okay to me ,
but it also sounds like he ’s talking about hours of my time , I
just don ’t have it. ” Frankl y, that is not true. It is absolutely
amazing to me how much help can be provided in a relative l y few
minutes of your time each week and I think you will find that once
you make those initial contacts , you will  realize the potential
that can be gathe red from your laboratory.

Finall y, one always asks , “What ’s in it for me?” Well , I guess I
could ask the same thing of the 70 laboratories that presently
comprise the all volunteer Federal consortium , particularly those
that are in the Department of Defense because as you all know , the re
is no charter in DOD requiring us to support l oca l government. I
guess I could ask that same thing of the electronic eng ineer who
so graciously he l ped the City of Poway. I w i l l  be honest to say
that there will  be no kudos from the Department of Defense and there
will be probabl y very little from your laboratory management.
However , I think I can offer two rewards. First of all my experience
has been , while serving as a technology transfer coordinator for
NOSC that the working leve l individual in the laboratory is very
eager to finall y find somebody who really wants to use the results
of his research.

Furthermore , he is able to see a direct result of his efforts.
Secondly, there is in fact an intrinsic satisfaction that can be
realized from knowing that you ’ re solving real world problems ,
particularly in the community in which you live and pay taxes. It
is my persona l opinion that the concept of technology transfer will
someday be accepted at the Federa l leve l , and that in fact , there
will  be a Federa l technology transfer program. Until that day
a r r i ves , however , I personall y believe in the concept , and fee l
that those of us who are scientists and produce scientific research
data can realize a personal satisfaction in finding greater utili-
zation of that data by applying those results to problems in our
own community. I have worked with approximately 150 cities in 38
different states since I got into the technology trans fer business
back in 1972. As a result , I believe I can honestly say, as one of
the comedians used to say on television , that if you make the effort
to find greater utilizat ion of your research data at the local leve l ,
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“your mothe r will thank you , your father wi l l  thank you , I w i l l  thank
you , and I know danin well that the loca l government wi l l  thsnk you .”

SCME APPROACHES TO TRA NSFERRING FEDERAL TECHNOLOGY TO STATE AND LOCAL
GOVERNMENT: THE LAWRENCE LIVERMORE LABORATORY EXPERIENCE

Mi~. .17i ’7~~b F. ~1~ Z / - -r
Progr wn Mana g er s Technology App lications

Lawrence Livermore Labor atory
University of California

INTRODUCT ION

Since its inception , the Lawrence Livermore Laboratory , operated by
the Univers i ty of California for the Energy Research and Development
Administration , has supported technol ogy transfe r efforts. In i t i a l l y,
these efforts were under the auspices of the Atomic Energy Commission.
Th e AEC ’ s programs relating to technology transfer grew from an
early narrow policy of permitting only nuclear-related interactions
to one encompassing energy research of all kinds. The scope of
these transfer activities reached fu l l flower with the formation of
the Energy Research and Deve l opment Administration (ERDA) in January
1975.

ERDA ’ s legislative authority states ‘‘ ...the Administration shal l
disseminate scientific , technica l and practica l information acquired
throug h information programs and other appropriate means , and shall
encourage the dissemination of scientific , technical and practical
information relating to energy so as to enlarge the fund of such
information and to provide that free interchange of ideas and
criticism which is essential to scientific and industrial progress
and public und ersta nding .”~~

Additionall y, ERDA has been mandated to reach national energy goals
as soon as is feasible through research , deve l opment , test , and
demonstrations involving cooperative efforts with industry and with
other public bodies . To successfull y develop new sources of
energy or to develop energy conserving technolog ies requires that
technology transfer be an integra l part of ERDA ’ s program develop-
ment. 12

Beyond those programs with inherent techno l ogy transfer elements ,
ERDA is committed to achieving maximum utility of all technolog ies
arising from its research activities. Each ERDA Laboratory is
encouraged to support efforts to spinoff specific and useful ERDA
techno l og ies from the Laboratory to industry , and to state and local
governments. The tLchnolog ies are diverse in that they consist of
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ideas , hardwa re , processes , special facilities , technica l projects ,
developments , and individual expertise.

At the Lawrence Live rmore Laboratory (LLL) , the Technology Appli-
cations Group (TAG) is responsible for these activities. Ove r
thc~ past few years a variety of approaches have been used to help
meet the challenge of delivering a very broad “product line ’ to
an extremely varied set of “customers .” The purpose of this paper
is to describe briefly some of these ac tivities directed towa rd
state and loca l governments and to presen t some conclusions based
on the lessons we learned.

• SELECTED STATE-WIDE PROJECTS

In most areas of the United States , various public programs support
activities desi gned to provide technica l as~ istance or advice to
members of state and loca l ~~~~~~~~~~~~~~~ In August 1975, a
one-year experiment was begun to test methodolog ies of transfe r
to state and loca l governments with the State of Hawaii as the test
l ocation. Before this experiment had concluded , ERDA ’ s San Francisco
Operations Office requested that we perform a similar task in the
State of Arizona . The Hawaii experiment has concluded 15 and the
Arizona effort continues.

THE HAWAII EXPERIMENT

Six visits , each for about one week , were made to the State of Hawaii
with the objective of develop ing and testing a methodology of ty ing
Federa l sources of technology to civilian receptors , with LLL serving
as a broke r or ~Ilin ke r.

l6 The State of Hawaii was selected as the
location because it represents a sepa rate , self-contained , socio-
economic system for which data , technolog ical needs , and results of
efforts could be i dentified in a short period of time . Additionally,
the time and cost constraints associa ’ed with communicating with the
mainland Lend to discourage the use of technical resources outside
of the State.

The initi a l  visits were devoted to meeting the appropriate people ,
to gaining an understanding of the structure , needs , history ,
institutions , and strengths of the state , and to establishing
working relationships with key people at the State and city/county
level. Probably as much as one-third of our time was spent on
these efforts before sufficient rap~-ort and confidence vere
established to effect technology transfers.

The strategy was , first , to establish credibility by providing
useful information to requestors , then to effect transfers of ERDA
energy technolog ies , and , finally, to encourage and abet institu-
tional relationships between the State and mainland resources .
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In addition to visits by LLL personnel , a number of othe r activities
were conducted. The Department of the Navy , with National Science
Foundation assistance , presented a two-day Public Works Management
and Maintenance Seminar in Honolulu in response to exp ressed needs.
The seminar was effective and well received. Later , three Technology
Transfer Workshops were held , one each in N i b , Maui , and Honolulu.
The workshops , directed toward represen tatives of city/county
governments and loca l industry , we re conducted by te~ hnob ogy transfer
representatives of three Navy Laboratories in California , the
California Innovation Group , and LLL. We ,~1so assisted the
University of Hawaii in plannin g and presenting a one—day Solar
Energy Workshop .

These face-to-face meetings and workshops led to a large vo l ume
of correspondence between the Hawaii participants and the mainland
representatives. Si gnificantl y, since the end of the experiment
(and the end of face-to—face contacts) the frequency of correspondence
has dwindled to an occasional letter among a few of the key people
involved .

Our overall goals seem to have been met. The awareness level of key
Hawaii peop le of mainland resources of technica l inform ation has
been increased ; “useful’’ transfers have taken place ; and , w ith the
assi gnment of a full—time emp loyee to a new ERDA Honolulu office
and a strong tie to a stdte—wide office , an i mportant step has
been taken toward an institutional tie to mainland , Federal technology.

THE ARIZONA PROJECT

To help carry out his responsibilities within Federa l Reg ion IX , the
manager of ERDA ’s San Francisco Operations Office appointed as his
representative to the State of Arizona , Mr. Don Pearman , r~ put y
Director , ERDA Los Angeles Office. Mr. Pearma n , following severa l
meetings with officials of state and l oca l governments , requested
that we assist him in his Arizona responsibilities. The request
came from his desire to offer a broader base of technical assistance
to the various institutions in the State and his feeling that our
activities in technology tr-insfer could bear fruit in Arizona.

Again , the init i a l  marketing efforts began : mee t the key peop le;
gain an understanding of their back grounds , needs , constraints ; learn
and understand the loca l structures , hierarchies; identify and become
acquainted with ready receptors. These activities broug ht us into
contact with the State capitol , county governments , city governments ,
and officials of the Navajo and Hop i Indian Nations. As in Hawa ii
the plan was to establish credibility by attempting to address the
broad spectrum of technica l needs , to establish an awa reness of
othe r Federa l sources of available technology , to effect significant
t~ ansfers of ERDA technology, and to help create self-susta ining
linkages between state and loca l governments and federa l technolog ies.
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To -late , the project appears to be progressing sati sfactoril y.
Solid connections have been made with active receptors and dialogues
have been initiated between Arizona personnel and other Federa l
laboratories. The Navy ’s Public Works Management and Maintenance
Seminar wi l l  be presented in Flag staff this summer for Public Works
personnel in Northern Arizona. The Naval Weapons Center , China Lake ,
has arranged for the loan of instrumen ts to help acquire data on
several solar projects wi thin the state. Our Laboratory is planning
several solar energy workshops in the state and is deve l op ing energy
projects with the Hop i nation . Within the year , the need for frequent
face-to-face meetings wi l l  diminish as the technica l relationshi ps
solidif y.

TECHNOLOGY TRAINING PRO G RAM

In another approach to Technology Transfer , L L L ’ s Mechanica l and
Electronic Eng i neering Departments , with initial fundinq from the
National Science Foundation , established TTP--the Technology
Training Prog ram. Starting in Septembe r 1975 , 198 students repre-
senting 91 different organizations have been trained at LLL in
three areas of technology. 17 Th ree courses were deve l oped (micro--
computers , di g ital log ic , and welding and bonding technology) and two
of these have each been offered three times.

The courses are offered at no charge to the participants , but each
partici pant ’ s institution is responsible for personal expenses
such as trave l costs , meals , and lod g ing. The lecture portions of
the courses are presented in a speciall y desi gned classroom contained
in a double-wide trailer module. The trailer forms a 24 x 60 foot
room with space for 32 students. Television cameras and two monitors
enhance students ’ v i s i b i l i t y  of the instructor and visual aids and
came ras record the entire lecture on video tape . The courses also
feature hands-on training in laboratories , custom fitted for each
course , in a building adjacent to the classroom . Carefully pre-
pared workbooks are also supplied to the students.

To measure the effectiveness of these courses , several feedback
pathways are used . Each student participates in two surveys.
During the first class day, a questionnaire is comp leted which
evaluates students ’ expectations. At the end of the course , another
questionnaire allows the students to eva l uate the course in terms
of their pre-course expectations. Results of pre— and post-course
surveys have resulted in appropriate modif i~ ations to course
material , working areas , or presentations . 1°

Another i mportant measurement of the effect iveness of these courses
is a series of follow—up studies of selected organizations whose
emp loyees have attended the course. The studies include visits to
the organization and interviews with former students. Some benefits
to partici pating organizations have been reported .19
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Some identified results are listed below :

1 . To improve efficiencies , the California Department of Water
Resources is using a microcomputer data collection system at
the Oroville Dam to relay information directly from the dam
to the contro l center in Sacramento , California.

2. As a result of the Welding and Bonding course , Bay Area Rapid
Transit District (BART) maintenance personne l have adopted
techni ques estimated to save thousands of dollars.

3. A physician with the Kaiser Hosp it a l , Oakland , California , has
developed a prototype interface between a Cou lter-S Blood
Counter and an LLL-desi gned microcomputer wh i ch creates a
system to automatically flag abnormally hi gh or low blood va l ues.

b . Eng i neers of the San Francisco Bay Area ’s East Bay Munici pal
Uti l i t y  District are appl y ing advanced weld eva l uation techni ques
to determine if segments of a 50-year old p i peline can be
repaired or must be replaced .

5. California Department of Water Resources personnel have applied
TTP—taug ht welding techni ques to repair eroded water-pump
i mpellers at a savings in time and money .

6. The City of San Jose , Cal i fornia , has app l i ed microcomputer
technology to the desi gn and specification of traffic con-
trollers with estimated annual savings of $75,000.

Potentially more i mportant than results reported by former students
may be the multiplier effect of these courses. Video tapes and course
materials are available for loan so that forme r students may present
the courses to others in their own establishment. For examp le ,
Mr. Monroe Postman , the Public Technology, In c., technology agent for
the City of San Jose , borrowed video tapes , workbooks , and other
materials from LLL. He then trained 17 San Jose emp loyees in
microcomputer technology and applications , in addition to the
traffic controller application earlier , the city emp loyees will app l y
this newly gained knowledge to minicomputers to be installed in
the city ’s library system . Presentl y, ove r 35 organizations have
borrowed video tapes and course material and an additional 20
organizations are on a wait list. Ultimately, literall y thousands
of technica l employees wil l  benefit from this training.

CONCLUSI ON S

Experiences with an act ive (as opposed to reactive) techno l ogy
transfer program at LLL have led to a number of conclusions about
the necessary ingredients and steps to ensure successful transfe r of
Federa l technology to state and l oca l governments. These conclus i ons
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are reinforced by our experiences in transferring technology to
industry 20 and by reports from other Federal laboratories.

The most i mportant conclusions are the followin g:

I .  The technology transfer activi ty must be a full—time , full y
funded and directed effort on the part of the technology
source.

2. Without active , informe d and enthusias tic technology receptors
in the state and loca l government , transfer efforts wi l l
fail.

3. Technology transfer agents , in the field or in the office ,
must have access to a broadl y based body of technical in-
formation and experience , such as The Federa l Laboratory
Consortium for Technology Transfer .

4. These agents must have the freedom and the motivation to
aggressively seek opportunities and to respond satisfac toril y

• and in a timely manner to all requests for assistance .

5. Person-to-person contacts , over a long period of time , between
sources and receptors in the field are essential.

6. Merely providing information in the form of reports is usuall y
not sufficient to effect transfers. Often , additiona l develop-
ment work (tailoring a solution to a problem) and/or training
the receptor in the use of a technical fix is required.

7. The transfer of a technology will be completed when the
technology becomes generally accepted practice , or when the
chief officer of a governmental unit routinely assesses
available technology when presented with a problem , or when
the technology is readily available in the marketp lace .

8. The transfer of Federa l technolog ies to state and local
governments is an integrating process , involving considerable
effort on the part of the receptor as well as the source and
sometime s involving assistance from other sources , receptors ,
or technology “brokers .”

Recently, we read the written testimony of Mr. Joseph W. Smollen , II I ,
presented to the U. S. Senate ’s Subcommittee on Ae rospace Technology
and National Needs , Committee on Ae ronautical ?nd Space Science at
hearings held Septembe r 22 , 23, and 24, 1975.2 Mr. Smollen was
at that time a NASA emp l oyee serving as an advisor to the Reg ional
Planning Commission for Jefferson , Orleans , St. Bernard , and St.
Tammany Parishes , Louisiana , under Title IV of the Intergove rnmental
Personnel Act. in his testimony, Mr. Smollen offered “A Few Comments
on Technology Transfer ” which so closel y followed our experiences
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that we thoug ht it appropriate to close with these thoug hts (for
“NA SA ,” of course , one can read “ERDA ,” “DOT ,” “D oD ,” “EPA ,” etc.):

1. It ’s much more difficult in actual practice than in the fine
brochures and polished presentations on the subject.

2. There are no experts in technology transfer--only va ry ing
degrees of i gnorance.

3. Full-time men-on-the-scene are necessary .

4. Fast response and technical back-up are required. Local and
state agencies don ’ t care about the interna l Federa l bud get
and justification cycles--they just want results or si gns of
progress now . In-depth technica l experts need to be ready
to catch the next p lane to talk with the loca l people. The
loca l officials also don ’ t care about Federa l trave l budgets
and justifications.

5. Knowledge of the loca l state peop le , government , culture ,
• history , and t rends is imperative . Peop le still distrust

“outsiders. ” You can be the best technolog ist in the world--
and if you don ’ t understand what is i mportant to the local
population--you will  do more harm than good .

6. The loca l elected and appointed leaders must be progressive
and want innovation in government. And the l oca l leaders
(not the NASA man) should conduct the press conference when
you have results to show.

7. Progress and results will be painfull y slow under the best
of conditions.

8. Data , information , and information systems may be the most
i mportant “product ” transferred .

9. Not all technology transferred is NASA technology. What is
i mportant is the solution to the problem at hand whether it
invo l ves technology or not.

10. A lot of the technology is not carried far enough by the federal
laboratories to be cheap enoug h for city and state governments
to afford it.

11 . Much of the Federa l techno logy is not put in a form or format
that is recognized as useful to the local government.

12. There are few financial incentives for cities to experiment
wi th new technology .
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13 . Industry has no great incen t ives  to pursue new techno logy
to the point of commercial feasibility or market aggregation-—
especiall y with the cities.

14 . Once you are successful with a few things in a l ocation , you
begin to be inundated wi th phone calls , visiting fireme n , and
stacks of mail--to the point that it almost interferes wi th
your basic mission and overwhe l ms your mind with obscure
fac ts .  But buried in the mai l  and v i s i t o r s  is the occasional
“pear l”-—that wi l l  help solve one of your local problems--
or where you can hel p someone else. The problems of success
are more p leasant than those of failure--but they are no less
difficult to dea l with.

15. There will  be more failures than successes at first. The
most tragic failure is to qui t try ing.

16. The best technology transfers are done quietly with li ttle
fanfare .

17. A lo t of good tries will fall through the crack.

18. You must have “godfathers ” in loca l , state and NASA organiza-
tions or you can ’ t survive to do the job.

19. Talk is cheap in technology transfer.

20. T~e custome r (loca l and state government) is (almost) always
ri ght.

21 . If you can ’t put an existing working device or p roduct in the
loca l man ’ s hands , then don ’ t talk about it until you can.

TECHNOLOGY TRANSFER , A CASE STUDY - LOCAL GOVERNMENT

Mr . D. M. Delabarre
President, California Innovation Group, Inc.

On behalf of the California Innovation Group , I would like to express
our appreciation for the opportunity to come together with all of
you to exchange i deas on how we may imp rove our indi vidual technology
utilization programs . We have many issues which need to be addressed
in the area of technology transfer and utilization . I w i ll , howeve r ,
be speaking primarily of the techno l ogy transfer and util ization
process and how we may elevate our current “affair ” with the Federa l
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laboratories to a legal marriage . I fee l it would be useful to
spend a few minutes summar izing the background and evolution of the
California Innovation Group. Additionall y, I would like to give you
a few of my personal views concerning science and technology transfer
and why I feel the C I G’ s and related projects are so essential to the
future health of our cities.

First , let me say that for our purposes , we view the term “technology
transfer ” to mean “Learning to use available materials , techni ques
and processes to improve our effectiveness and save money.” Most of
what I have to say today is aimed at try ing to make that happen
for us in loca l government.

It is our opinion that the majority of the problems we run up
against are not really the technical problems associated with transfer
or the application of hi gh technology , but the political and administra-
tive aspects of government. Some dramatic failures have been noted
in efforts to imp l ement a technology transfer activity and mos t of
these can be related directly to personality problems or unwillingness
on one side or the othe r to make any adaptations in communicating with
each other. Commitment by people such as yourself and those in loca l
government who believe in what we are all about here today , can
overcome those prob l ems and allow the technica l peop le to operate
in a much more efficient manner. Commitment and desire , howeve r , wil l
not do it without some mechanism or structure for us to work within.
We feel that explaining the history and evolution of C 1G may help
in sorting out a more comprehensive plan of attack.

THE CALIFORNIA FOU R CITIES PROGRAM

The California Innovation Group is actuall y the result of an experiment
wh i ch was started in Septembe r of 1971 , known as the California Four
Cities Program. The original participating cities in California were
San Jose , Fresno , Pasadena and Anaheim.

The orig inal concept consisted of putting together a team of partici-
pants that we re considered essen t i a l  to p rov id ing  technology t rans fe r
for the cities. The primary sponsor for that initial program was the
National Science Foundation , with the National Aeronautics and Space
Administration an associate sponsor , prov iding program administration
and support throug h the Jet Propulsion Laboratories in Pasadena. The
two remaining elements of the team were the four cities and the
sponsoring aerospace firms (Northrup , S . A . I . , Ae ro Jet and Lockheed) .

Program o rgan i za t i on  during the f i r s t  three years of our program was
quite informal. A contract agreement was made between the National
Science Foundation and JPL with subsequant contracts d irectl y to the
industrial firms providing the Science Advisors. Typ ically, the
Science Advisors reported directly to the City Manager , and his
industrial back-up site p rovided support to his activit ies. The
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Science Advisors came from aerospace firms wh i ch were to act as
primary resources in the transfer of technology to cities.

Althoug h the Four Cities Program established qui te a length y l ist
of objectives to be achieved , I think it is fair to say that the
primary objective was to provide a feasibility test to determine the
acceptability and usability of a hi gh technology transfer agent
housed within loca l government management. Generally speaking,
the results obtained during those first three years of our existence
have been well accepted by both the sponsoring agencies and the City
pe rsonnel.

At the conclusion of that initial experimen t , the United States
General Accounting office was asked to evaluate the program , and in
a report to Congress , concluded , and I quote : “The prog ram generall y
achieved the specific program objectives and showed that such
partnership arrangements can bring about improvements in operating
local governments through technolog ica l innovations. ” We should also
mention the fact tha t the cost of providing these Science Advisors
has continually increased while the per city-dollar financing from
the National Science Foundation has decreased.

In summary , the principal objective of the program , that of proving
the viability and usefulness of a Science Advisor , was clearl y shown ,
and we still believe that the Science Advisor is the most i mportant
element of both programs .

THE C A L I F O R N I A  INNOVAT I ON GROUP

Building upon the success of the initial Four Cities experiment , the
California Innovation Group was established . The init i a l  expansion
of the Four Cities Program resulted in the Cities of Santa Clara ,
Burbank , Santa Ana , Garden Grove , Huntington Beach , and San Diego
joining the ori g inal four cities. Since tha t time , the City of Brea
has also been added . In our expansion efforts , it became obvious
that if we were to truly represent a statewide activity, the League
of California Cities would be an absolute necessity to have as a
partner in this technology transfer effort.

The prima ry objective of this expansion effort was to deve l op a more
“program oriented” activity, and rather than operating as individual
projects in each city , we would utilize an intergovernmental approach.
The specific objectives developed for the California Innovation Group
are quite lengthy and I w i l l  not go throug h them in d e t a i l .  However ,
they can be categorized into severa l general areas. They include the
deve l opment of the team approach and the intergovern mental aspects of
such an approach ; the establishment of a statew i de technology
communication network through the California League of Cit ies; the
identification and imp lementation of the necessary steps to in-
stitutionalize the activity , wh i ch I w i l l  go into very shortly; the
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expansion of our involvement and linkage with programs such as the
Urban Consort ium , the Urban Technology System , and Public Technology
Inc., in gene ra l , and other networks interested in providin g technology
transfer assistance to cities ; and finally, it was our objective to
develop a more diversified resource base wi th less dependence on the
National Science Foundation .

Our basic approach to achieving these objectives I w i l l  go into in some
detail later. Howeve r , we continued the successful aspects of the
Four Cities Program and have esta blished our statewide capability
throug h the League . From the poin t of view of the partici pating
city managers , we can safely say that the results obtained during the
past two years of the California Innova tion Group ’s existence have
clearly demonstrated the va l ue of such transfe r capabil i ties , and
we have established the necessary mechanisms to take on various types
of programs rang ing from test and evaluati on to p roof of concept for
new systems or hardware. Simply stated , we have gone from an experi-
ment to an operating support function for the partici pating cities.

For the purposes of this meeting, I believe a brief explanation of
the evolution of the CIG organization may be worthwhile. One of the
problems identified with the ori ginal Four Cities experiment was the
lack of active program management. The ve ry nature of the experiment
resulted in a very passive role be i ng taken by NASA/JPL to determine
the worth of the individual Science Advisors . This approach , althoug h
acceptable for the initial phase of the p rogram , did not seem to
provide the type of loca l government control that would bring the
program into clear focus with our overall needs. For this reason ,
the partici pating city managers elected to select an individua l to
act as Princi pal Investi gator/Program Manager , and more or less work
directly for the cities.

Orig inally established as an informa l consortium , the California
innovation Group was not a legal entity. As a result , it was
necessary to establish a pass-throug h agency to monitor and disburse
NSF grant funds. This was accomplished throug h the Institute for
Loca l Self Government , a non-profit corporation associated with the
League of California Cities.

We tried to establish more effective lines of communication with
Public Technology, Inc. (PTI) and the Federal Laboratory Consortium
(FLC). The FLC support has been very effective and , in fact , they
have established a California Federal Consortium , made up of 14
laboratories l ocated in the state , working directl y with our program
office and the individual Science Advisors. George Linsteadt
w i l l  be speaking on the FLC later; however , 1 would like to say that
through the efforts of these Federa l Laboratory Technology Utilization
personnel , the FLC has emerged as a primary resource to C IG. It is
our desire to expand our partne rshi p and meetings such as thi s one
today will  surely help. The League of California Cities provides
a full-time field representative devoting her time to science and
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technology dissemination activities. I mi ght note at this point that
the dissemination coordinator for the League i’s available to all other
programs including Federa l Laborator y Technology Utilization activities
and cities in the state , not just the C IG partici pants.

The next evolution the CIG went throug h was that of becoming a
California non-profit corporation . This action has provided us with
the necessary status as a lega l entity and organizationa l structure
of sufficient strength to function in a statewide or regional
capacity. A Board of Trustees comprised of private sector people
was formed and the city managers , previousl y serving on the Policy
Board , became a loca l government Advisory Board.

We have learned from the California Innovation Group that individual
cities require a sli ghtly different or modified organizational
approaches within their individua l political structures . Generally,
the Science Advisors report directl y to the City Manager. San Diego
has established a separate office called San Diego Technology Action
Center (SANDTAC). Allan Sjoholm , the Science Advisor the re , is on an
IPA assignment from the Navy Personnel R&D Center , San Diego.

I hope that this exp lanation of our organizational evolution has
g iven you some insight into the various problems , and hopefull y,
some potential solutions to those problems that arise in the develop-
ment of such an organization .

I thoug ht it mi ght be worthwhile for purposes of this meeting to very
briefly note the primary elements of our work breakdown structure .
They are the ongoing functions of: (1) Technology Ana l ysis (wh i ch
includes (a) problem/needs update , (b) technology resources analysis ,
and (c) task force support) ; (2) Technology Uti 1 izat ion (which
inc ludes (a) problem solution analysis , (b) alternatives select ion
and imp l ementation , (c) technology brokerage , and (d) utilization
documentat ion ) ; and (3) Information Network (wh i ch includes (a)
technology dissemination , (b) CI S Handbook , and (c) information
exchange); and (4) Special Projects (wh i ch includes (a) product
development , and (b) eva l uation and test of ex isting products).
We feel that these on-going functions really must be supported and
nurtured by the prog ram office , the individual Science Advisors and
outside resources such as the Federal Laboratory Consortium. In
addition , we have special projects that basically fall into two
categories: (1) Product Deve l opment or Proof of Concept , and
(2) Eva l uation and Testing of Existing Products.

Very briefl y, I would like to exp lain the program support that we ’ ve
been able to generate for the California I nnovation Group. The
prime sponsor is the National Science Foundation , with contributing
sponsors in the financial area such as FEA , HUD , ERDA , and local
government cash. Also very essent ial to the program are the non-
financial contributors (including Aerospace Industr ies , DOT , Federa l
Laboratory Consortium , University of California , League of California
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Cities , NLC/USCM , FBI) in the form of staff time , equipment on loan ,
brokerage service , and all different types of activities. We ’ ve
had va rying degrees of success with these support agencies. We ’ve
run into certain problems with the University system in that ,
generall y speaking , it needs to be a well-defined , specific p roject
before we have had any degree of success. One obvious reason for
this is that our work is generally not ve ry sexy from an academic
point of view . One resource that we have been able to tap and
very effective l y use is that of the Federa l laboratories , as I
mentioned before .

In summary , I’d like to ramble just a l iLtl e  bit and g ive you a few
of our thoughts about what this all means to local governments in-
vo l ved in the California Innovation Group. The mechanism of CIG
has been able to deve lop an effective team of participants from
both the public and private sectors to provide technology transfer
assistance to loca l governments. This team consists of local
governmei’t peop le themse l ves , hig ~1 technology firms , support from
the League of California Cities and , perhaps most i mportant , the
individua l Science Advisor who resides in each one of our partici-
pating jurisdictions. I have mentioned that , coupled with this
team , is the technical resource of the Federa l Laboratory Consortium .
We feel that the efforts of CIG have had positive results in bring ing
this nationa l technica l resource into a posture of accessibility to
loca l government. I believe we have learned that institutionalizat ion
of an activity such as CIG requires considerable exterior stimuli
and resources . The basic problem here , as we all know , stems from
the difficulty in effecting change in government. That change has
been taking place within the CIG cities , and we feel maybe to a
lesser degree in cities wh i ch come in contact with the program
through the League of California Cities . We must also effect change
withir . the Federa l Government including the vast resources of the
F~ -~~ral Government including the vast resources of the Federal
L~ o~ ’~itory System. The results of the California Innovation Group
to d~ t-~ clearl y indicate that large cost savings or cost avoidance
can ~ achieved through the applications of programs like ours .

One of the serious problems associated with expounding on the success
of that program is that it becomes more and more difficult to explain
why we feel that continued federa l assistance is necessary . That
is why we must also consider our failures . The activities associated
with technology transfer i nherently carry some degree of risk. As
a result , CIG and other transfer programs need the l uxury of failure .
This is not possible without outside support. You all know that
cities are in the forefront of vi s i b i l i t y  and pressure from the in-
dividual taxpayers . Risk money of any kind is difficult to come by
at the loca l level. A good example of this problem was a recent
demonstration that CIG cosponsored with the U. S. Conference of
Mayors and NASA to demonstrate a sate llite-based teleconferencing
system. As it turned out , the demonstrat ion was exceptionally
successful; however , if it had gone the other way, if it had
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gone badly, it would have been a National Science Foundation/C IG
program. Both of these organizations could survive that type of
failure since it represents the ve ry nature of the enterprise. It
might not have been that easy to exp lain if local government tax money
was used to finance the demonstration and it had gone badly. We
need that once-removed identity that CIG , PTI , and other innovation
groups provide to protect the cities and peop le who enter into these
innovation experiments .

We fee l that the efforts to establish national networks are heading
in the ri ght direction . We want to be part of that. In fact , we
hopefull y wi l l  provide a leadershi p role on the west coast to
establish these national networks. Additionally, we fee l that some
type of federa l assistance on an institutionalized basis has got to
be developed. Currentl y, the National Science Foundation cannot
provide that kind of assistance , since they are restricted to experi—
mental p rojects of a limited duration . We are not sure if an inter-
agency approach should be pushed or some othe r arrangement. It is
possible that the Federa l Reg ional Councils could take on the
responsibility of sponsoring reg ional technology transfer activities ;
however , the interest has not been expressed to date.

In closing, I would extend the offer that CI G is w i l l i n g  to work
with all of you in develop ing a national network. We are convinced
that if we are to achieve the type of return on investment we talk
about wanting, it ’s going to take a lot of working together. Every
new technology transfer activity we become invo l ved with has expanded
our own capabilities.

THE NAT IONAL CONSORTIUM FOR TECHNOLOGY INIT IATIVES

Mr. ~T 7 ? ~2 L~ - ,- ‘~~~() ()~~j

Deputy Ci ty Manager
Ci ty of San Diego/Nationa l Consortium

f o r  Technology Initia tives

I ’ m really wearing two hats today. As an emp loyee of the City of
San Diego , I’d like to we l come you to San Diego , and while you ’ re here
if there are any city facilities you ’d like to visit or anything else
that our office can do to assist you , we ’d certainly like to try .
So , p lease call us. Secondly, I’d like to take just a minute or two
to discuss with you the National Consortium for Technology Initiatives.
What is it? Fou r years ago approximately, a group of local government
officials got together to discuss the problem of transferring
technology between the cities and counties of the United States. The
problem is obvious ; cities we re working on prob lems , they all had
prob l ems , but the technology transfer vehicle just wasn ’ t there .
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Out of those dis cussions and with some financ ial assistance from
Bob Crawford and our friends at the NSF , also DOT and HUD , the
Nationa l Consortium for Technology in i tiat i ves was formed . Tha t ’s
a different consortium from the one you we re just hearing about. i t
consists of the 28 cities in the Un ted States who have populations
in excess of 500,000 persons and six large urban counties . Collec-
tively, it ’s bi g busi ress. They spend ove r $20 bi l l i o n  a year; they
have ove r one mill i o n  emp l oyees. The Secretariat for the Nationa l
Consortium is PTI , wh i ch is a non-profit corporation based in
Washington , D. C. , sponsored by the U. S. Conference of Mayors-
National League of Cities governmental jurisdictions.

The Consortium ’s purpose is reall y two-fold. One , to identif y the
needs of the cities that have some commonality. Obvious l y, a new
solution to cleaning beaches doesn ’ t have a whole lot of ap, eal to
Kansas City, Missouri , and snow remova l doesn ’ t have a whole lot of
appea l to Miami . So, the first step reall y was to identif y the needs
of the cities. We each knew our own but we didn ’ t know those of
the other 33 jurisdictions. Questionnaires were sent out , some
sessions were held , and I think we were all surprised at the common-
ality of the needs. There were the exceptions as the ones I just
mentioned but most of the needs that were identified by San Diego
were common to Atlanta , Milwaukee , Seattle , San Jose , everybody had
the same problem--shortage of funds , not enough people , rising
demand for public services. After those needs were i dentified , they
were then prioritized . Those needs that were hi ghest in priority
were then compartmentalized into ten task forces: Transportation ,
Energy , Finance and Personnel , Public Works and Utilities , etc.
Each of those task forces then is represented by from eight to ten
of the 34 agencies , and the task force then prioritizes--within the
needs that are assigned to that particular task force-—those ei ght
to ten needs that they wish to address. The purpose then is to find
out if somebody has deve l oped the mouse trap that every bod y else
is looking for and if they have , if we can i dentif y it in Seattle ,
then we can transfer it to other agencies . But , if none of the
agencies have solved the particu lar problem , our purpose then is ,
using R&D money , to either ourselves or by contract or in cooperation
with the Federal labs and the other resources that are available , to
set to work to solve the particula r problem. Once solved , again ,
to try to trans fer to the other 33 agencies.

We have rece i ved support from the Federa l labs , San Diego City has
participated in the Science Adviso ry program , and Al , Gerry , and
Dick have all been a help to us as Del and the CIG have been of help
to us. We ’re just getting our act together. We ’ re reall y onl y in
our third year of operation . We are dependent for funding now , pri-
marily on Federa l agencies , but we think it ’s worth doing. We ’ re
committed to it , the othe r cities and counties are partici pating ,
and I wouldn ’ t be surprised if some of you in this room won ’ t be
hearing from us with a cry for help somewhe re along the line . We
certainly hope three or four years from now at a session like this ,
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we ’ll be able to come back and point out problems that have been
identified , so l ved , and then the technology transferred to the
cities of the country.

A REVIEW OF THE NATIONAL SCIENCE FOUNDATION ’S INTERGOVERNMENTAL
PROGRAMS

~~~~ ~~~~~~~~~~ C. ~~~~~~~~~~~~ ~ !
Director , Intergovernmenta l Prc ~qrar.~s

Nationa l Science Foundation

It should be evident to you , from some of the speakers here this
afternoon and from your side discussions with others during the
meeting that there is a hi gh degree of enthusiasm and dedication
among the peop le who are invo l ved in inter ~,overnmenta 1 technology
transfer. One of my jobs is to try to keep up with this bunch of
enthusiastic rascals that are stirring up the system all over the
country .

Some of you mi ght have noticed an editorial in Science magazine , in
the 27th of May issue , which summarized pretty well , the question ~f
intergovernmental science and technology relations , posing a fairl y
succinct statement of the kinds of objectives that interested people
are working toward in this area . It ’s noteworthy , I think , that that
ed i torial was si gned by the President ’ s Science Advisor , Dr. Frank
Press , and also by Governor George Busbee of Georg ia , who happens to
be the Deputy Cha i rman of an intergovernmental science , eng i neering
and technology advisory panel wh i ch is connected as part of the new
Office of Science and Technology Po lic~ . That ’s an indication , I
think , of the interest at the highest leve l in our country in
exp loring what ber ,eficial things we can achieve through better use
of scientific methods and technologies at the State and local level.

— That is not to say that there hasn ’ t been a lot of technolog y
transferred in our traditional system. We all know that that ’ s the
case. In fact , as I l ook around the room and at your agenda , I
see some Federa l agencies here at this meet ing that have been in
the forefront of innovative ways to try to maximize the payoff from
their investments in the R&D area . Your group leaders this morning
are outstanding personal ities in this regard. Prog rams like theirs
have made maximum use of the available system we have .

Wha t we are talking about today is ways of achieving fundamental
changes in our system for investing in R&D and using R&D outputs
for the benefit of our state and loca l governments as they deal wit
domestic-sector problems . One of the l uxuries that NSF has in th is
area is a flexibility to experiment and to respond to the state and
loca l gove rnments and the resource—prov iding institution s of the
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United States as they come up with new ideas and new ways to try to
deal with this hi ghly si gnificant issue. NSF is not constrained
by a functional mission or by a traditional bureaucratic system.
We are free to respond to state and loca l governments , universities ,
Federa l labs , othe r Federa l agencies , and , in fact , about any other
p iece of the institutional system that could make a contribution to
this review and exp loration of experi irentation . The intergovernmental
Programs are a part of the RANN p rog ram , wh i ch is the applied research
of the NSF . The RANN program represents a thrust by the NSF
starting in about 1971 (at the request of 0MB) to undertake applied
research in nationa l need areas , environment , energy , productivity,
and , mos t recently, in resources. We , in the Intergovernmental
Programs do not sponsor research , per se, but we are fully integrated
with RANN’ s research projects in the sense that the peop le performing
the research and our own program managers in RANN often use some of
the experimental mechanisms that we have been invo l ved with around
the country at State and local governmen t levels , for the purpose
of facilitating the utilization of RANN’ s research products. The
California Innovation G roup , for example , has been a vehicle for a
multiple city test of some research in scheduling models that have
come out of the RANN p roductivity program--a fairl y successful test
where in at least five cities the techni ques deve l oped have been
evaluated for possible app lication , and in severa l instances app lied
in an op~ rating situation .

The Intergovernmental Prog rams of NSF are structured not onl y with a
focus on local government; they include State leve l a ctivities as well.
We deal with State executive branches with both the Governors ’
offices and with the line ope rating departments of the states as
they try to maximize the potential for science and technology in their
activities throug h different kinds of organizational relationshi ps ,
new communication devices , etc.  We are the only Federal p rog ram that
we know of which has a special major program sub-elemen t dealing with
state leg islatures. We have worked with a number of the leg islatures
around the country in this often forgotten , but hi ghly si gnificant
governmental area , to help them to improve the base of information
on which they can make their policy decisions. With such imp rovement ,
they are no longe r hampered by either a total lack of knowledge or
just a knowled ge input which comes from perhaps a lobby source which
would not reflect a total spectrum o~ options and perspectives.

We also have been invo l ved with , as a major program element , and
increasing ly so , the Federal laboratory activity wh i ch has been
described today . Many of you are personally familiar with this thrust.
We have had on our staff since 1971 a p rog ram manage r from one of the
partici pating laboratories to support the Federal Laboratory Consort ium ,
and as George has indicated , we have been able to provide some small
amount of program funds to hel p facilitate the testing of ways by
wh i ch the Federal Laboratories may hei ghten their assistance to State
and loca l governments.
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I would like to elaborate to some extent on the degree of interest
in the subj ect of Intergovernmental science rel ations wh i ch goes far
beyond the NSF and even far beyond individu al cities and states
which are involved in projects. For examp le , I came to California
by way of Tucson where there is underway a national mee ting of the
U. S. Conference of Mayors. One of the reasons that I stopped at
this major national meeting is that one of the activities underway
was the first meeHng of the U. S. Conference of Mayors Committee
on Science and Technology. This Commit tee is composed of repre-
sentative mayors of cit ies large and sma ll all over the country.
These mayors came together to deve l op policies and directions for
the Conference wi th regard to the question of how technology can
be made a~ relevant as possib~’~ to help local officials deal with
issues they face in their towns. Thi s committee met and proposed
a resolution which expected to be passed at their p leiary session
this morning. The title of this resolution is ‘‘Priority Concerns
Related to National Science and Technology Efforts. ” The resolution
focuses on the activi ties of the Office of Science and Technology
Policy , the Office of Management and Bud get , and loca l governments
from the stand point of how these institutions can facilitate
technology transfe r on the domestic scene , and it includes a special
section on the Federa l laboratories. This section calls for a
continuation of efforts to organize the labs to hei ghten their impact
on technology transfer to the State and cities. The resolution
calls upon the Carter Administration , and I quote , “to take whatever
steps that are currently available under present law to direct this
resource (the labs) away from its almost exclusive dedication to the
purposes of the centra l government and to those of state and local
go~ernments. We call upon the Congress to examine this resource
and to lift any restrictions which mi ght li m i t  the realization oi
these potentials. ” The resolution also talks about strengthening
local institutions to permit them to better partici pate , restructuring
loca l government where necessary to facilitate this. It is inter-
esting to note at the bottom of the resolution where the Conference
has a practice of showing the projected cost of imp lementing this
resolution that there is estimated to be no additional costs requi red.
This is in contrast to many of their resolutions concerning reverse
economic stimulation , etc., wherein the estimated cost is stated in
billions of dollars. The Confe rence , in this case , feels that to do
this reflects basicall y a redirection of and maximiz ing the impact
of already in—place investments.

As another example of national inte rest in State and loca l technology
transfer , the National Conference of State Leg islatures , which
represents the 7,600 state legislators all over the country , forme d
both a Committee on Sc i ence and Technology and a Committee on
Information Needs. This latter committee focuses to a large extent
on the issue of how they can improve the data input s that they
receive on wh i ch they base their decisions regard ing environmental
matters , energy, g rowth , etc. One of the features of a project
that the NCSL is proposing is to tie , for the first time , selected
State leg islatures to the Congressional Research Service of the
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Library of Congress. This proposed demonstration project would gain
access on an on—line basis into the computer of CRS so that the
States may obtain information about various technology-related
prob l ems , the list of advisors and technical specialists around the
country that the Congress uses in various areas , etc. This type of
activity is indicative of the sorts of potential that the State
leg islatures see in increased linkages to S&T resources. The NCSL’ s
interest and that of the National Governors Con ference , as well as
the interest of certain parties in the Congress led to the authori-
zation , this year , of a $3 mi l l i o n  program that is called , “The
State Science and Eng ineering Technology Prog ram (SSET)” under wh i ch
the re wi l l  be grants made available to each of the State executive
branches and the State leg islatures up to the amount of $25,000
with match i ng requirements of $12 ,500 (if they get $25,000), to
hel p them conduct studies of their posture and capabilities in
science and technology and how they mi ght better organize themselves
to take advantage of the resources that exist in their states.
Presumably, those resources could include the universities , the
private non—profits , and private profit institutions that mig ht help
with technolog ically related matters , and of course , it could
invo l ve the Federa l laboratories as well. There are indications that
the states , as they prepare to respond to this overture by Congress ,
wi l l  probabl y, in some instances at least , invo l ve Federal labs in
their proposals in some way. First-round proposal for this program
wi l l  have to be submitted to the Foundation by August 15, hopefully
to be funded this fisca l year.

Our final element that must be mentioned is the Intergovernmental
Science Technology and Eng i neering Panel , which is part of OSTP .
That panel is a statutory panel , and was included in the science
priority act that George Linst eadt referenced in his remarks . It ’ s
composed of four governors , four mayors , a number of city managers ,
a number of county officials , three or four state leg islators , and
has staff to support it in the Office of Science and Technology
Policy. Governor Busb y, the Panel’ s Vice Cha i rman , has indicated
that if the Panel isn ’ t for real , with some quantifiable impact , he
does not want to be invo l ved . The thrust of the Panel is to make
meaning ful inputs into the Federal government ’ s policy in the science
and technology area . I have a document here which reports on the
activities of that panel for one recent month. The kind of sound and
fury that is coming out of that Pane l , and the fantastic hi gh leve l
of activity , bodes well for ach i evement. The state and l oca l
government peop le and the science and technology policy peop le that
are invo l ved with the Panel are quite serious about it and dedicated ,
and are driving to make it an effective instrume nt for impacting
on national policy .

It is clear , I think , that all of us invo l ved in this effort in the
Foundation and the other Federa l agencies wit h whom we relate , the
people and projects in State and local government with whom we
deal , and those persons in the techno l ogy resource community who
have gotten involved in the State and Local gove rnment service
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arena , represent a hi ghly committed and dedicated group , one which
has a feeling, if you wi l l , of being embarked on a meaning ful
crusade--one , which , g iven success , wi l l  result in a better uti l i-
zation of the increasingly scarce resources available to our nation
and better lives for our citizens.

A PRACTITIONER’S SUMMARY OF THE TECHNOLOGY TRANSFER SESSION

r~ . - - ~

President, XYZYX Tn~ o~’r-~a t~ o’~ Corporation

I w i l l  not be so presumptuous as to try to summarize this afternoon ’s
session for the total audience . However , I thought it mi ght be of
some value to summarize the session from a practi tioner ’s point of
view.

I am now in business as a practitioner. I used to be a researcher ,
like many of you. Howeve r , I am now a practitioner in bus iness , and
to stay in bus i ness I must make good use of research results . Thus ,
I (and fellow practitioners) are your primary customers.

I believe that three basic messages were conveyed today . Based on
these messages , both individual conclusions as well as a genera l
conclusion are in order.

1 . The successful research utilization discussed today result
primarily from practitioners who are sympathetic to or have
been members of the research community. Mr. Gerald ~i ll e r
is a prime example of such a practitioner.

It would appear that one answe r to the research utilization
problem would be to xerox Mr . Mille r .  Obviousl y, this can ’ t
be done physically, but is possible conceptually. That is ,
we should train more practitioners.

Consider the norma l practitioner—-or our cohorts in the
app lication of personnel-related research data. One such
practitioner is an eng ineering drop-out shunted to a position
as a training director. This is usuall y an individua l with
little or no knowled ge of the learning process-—but controls
millions of dollars in training equ i pment and programs .

Another colleague is the director of publications with a
technical writing back ground. He has lived in a world of
specifications with lit t l e  or no concern with usability. Or ,
take the case of the desi gn eng i neer taught from schoo l onward
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only about equi pment——and virtually nothing about the people
who operate or maintain the equi pment.

Too often , we put the pressure on the researcher to improve the
ut~ ization of his resea rch results. I believe the focus is
on ~~e wrong place. Most good researchers are neither inclined
towards nor skilled at app lications. Why force him into a leve l
of i ncompetence.

The app lied researcher must listen to and meet the needs of
the practitioner. Howeve r , I believe that utilization should

F be the task of the practitioners. I believe more emphasis
and effort should be directed to develop ing practitioners ,
with an effective line of communi cation with the research
commun i ty.

Within DoD , the practitioners should be freed from artificial
criteria , such as “publish or perish. ” The practitioner should
be rewarded for successes in app lications--not research .

2. An expenditure of $26 billi o n  for research (5O~ in DoD) would
inc4 cate that it is not enough to just try to improve research
utilization . We (researchers and practitioners) must
succeed .

I suspect that the research community no longer has the luxu ry
of just try ing. The pressure from politicians , accountants ,
bureaucrats , etc., experienced to date can probably be
expected to increase , unless utilization is imp roved.

Unfortunately, the pressure is forcing researchers to act as
practitioners——often with less than satisfactory results.

I believe that problems of application are bona fide subjects
for research . NPRDC ’s study of the role of the change agent
in introducing new equi pment items is a step in the ri ght
direction . More such research and attention are needed.

I pe rsonally believe that more attention should be g i ven to
the following aspects of technology transfer:

a. Transition from research to development.

In the human factors field , concepts seem to jump from
the research state to the application state . Frequently,
this results in technology eithe r staying in the research
mode too long , or premature application .

For example , the Job Performance Aid concept has been
“studied to death” during the past seven years . Yet ,
the state—of—the- art of JPAs has not been advanced
s i g n i f i c a n t l y .
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In contrast , task anal ysis techniques have been i mposed on
industry without adequate research. Consequently, much
data have been created over relative ly un i mportant events.

b. More systems approach.

We need more human factors peop le to appl y the systems
approach. Personnel-rel ated concepts and techniques need
to be integrated into a system for proper applicati on .
Often such applications are assigned to eng ineers because
of their systems experience . Unfortunately , they too
often do not understand the human factors variables.
Consequentl y, the effect of the new is often dissi pated ,
or cannot be i dentified .

c. Procurement practices .

More professionals in people-related research/applications

~-jree that the competitive bid approach is not effective .
Yet , few have dared to do much about the problem.

Generall y, ASPR has considerabl y more flexibility than
most researchers assume . Unfor tunately, many researchers
are intimidated by the procurement agents and take the
path of least “risk. ”

However , it would probably be worthwhile to examine ASPR
to see if it meets the needs of personnel-related research!
applications. The ASPR is supposed to serve , rather than
be the master.

3. The consortium works. The frequent reference to the consortium
indicates that the consortium works. In fact , the speakers
were all saying that the research results are sorely needed to
help the l oca l government.

During the past few years , peop le—related research has been the
target of much criticism-—for inadequate research utilization.
Thus , it is encourag ing to hear practitioners say they are
utilizing the research results and services.

Personally, I believe that considerable advancements are being
made by personnel-related researchers. In fact , the value has
probabl y been far greater than given credit by the GAO . I
suspect that much of the problem is inadequate commun ication
with the lay eva l uators and managers. Perhaps the practit ioners
may be of some help.

4. A truce is needed--between researchers and pract itioners.

The small g roup of practitioners tend to resent researchers
telling them how to apply--often us i ng impractical criteria.
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[] In turn , researchers are wa ry of practitioners who seem to
be salesmen.

I believe it ’s time both parts of the community recognize
that we need each other , and call a truce . We need to sit at
a truce table and determine our mutual needs , and deve l op
an implementation program.

I would suggest the above be done by a working committee
of people from the following areas:

Practitioners
Research Centers
Academia
Procurement Agencies
Upper DoD management

This group should deve l op a one , five , and a ten-year program
of app lications. I suspect the program wi ll include training
of practitioners , commun i cation with the research community,
defining research needs , identification of key development

• programs and development of spokespersons.
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CASE PROBLEM ANAL YSIS

SUMMARY

In this session the conferees met in small groups to ana lyze case
problems of RDT&E project outcomes tha t have not been optimally
utilized and to formu la te strateg ies fo r  improving uti lization.
The small group discussions were then summarized by the group lead-
ers in p lenary session. The case problems (contained in Appendix E)
were:

Stereoscopic Viewing
REALTR4IN
Naval Training School
Armor School
Armed Services Vocationa l Aptitude Battery

Bert Griffis , Rehabi lita tion Services Administration, reported his
group ’s discussion of the stereoscopic viewing case problem. He
emp hasized the need for  the researcher to understand the total sys-
tem context, including such factors as vested interests . He also
pointed out that transition to the operational community mig ht have
been successfu l i f  a linking agent had been assi gned at t 7e  beg inning
of the project.

Dr. Herbert Clark, Air Force Human Resources Laboratory , also dis-
cussed the stereoscop ic viewing case. He s tressed the need for
closer coordination with the cus tomer and fo r  a fo rmal agreement
as to what criteria will determine whether a g iven result will be
used. He also noted that there is more than one potent ial user , so
there is a need to determ ine where else the results mig ht be app lied.

Dr. Ronald Have lock, University of Michigan, reported on the REALTRAIN
case problem. He discussed a number of issues suggested by this case ,
including:

The problem of premature adopt-ion.
The problem of the self-fulfilling prophecy , whereby defenders
of the status quo engage in sloppy imp lementation of the new
technique.
The importance of s tringent adoption of some innovations.
The fact  tha t some innovations get to be so technically e legant
that the probability of breakdown is increased .
The question of who should contro l the adoption decision .

Dr. Will iam McClelland, HumRRO, discussed the naval training schoo l
case problem. He pointed out the importance of determining the com-
parability of sites that may be candidates for the installation of a
particular innovation. He also noted that this case dramatically
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iilustrates the need for cost-effectiveness analysis, and for adequate
provision for selling promising r~~~ai~c~ !~2~~lt6.

Dr. Meredith Crawford, George Washington University , also reviewed
the naval traini ng school case and stressed the need fo r  agreement
between operator and researcher as to how proficiency should be mea-
sured and whether performanc e in a training situation re f lec t s  the
actual requirements of the job . He also emp hasized the importance
of cost-effectiveness ana ly sis, and the fact  that f indings don ’t get
imp lemented simp ly by inscribing them in technical reports .

Dr. Arthur Drucker, Army Research Institute, reported his group ’s
analysis of the naval training school and stereoscopic viewing cases.
He commented on:

The need fo r  user-researcher agreements and commitments at the
inception of the research.
The need for  “front-end” analysis, including analysis  of m
quirements, cost benefits, risks and alternate solutions.
The need for sensitivity to the total system imp lications of
a particular innovation.

-154- 

~~~-



r - - 

___ ____  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CASE PROBLEN ANALYSIS 1

CASE PROBLEM DISCUSSION

DR. GLASER : We ’d like to hear from the spokesmen for each of the groups
now with regard to their analysis of the prepared cases. Before we
do so I’d like to share an observation from my visits to the severa l
groups in wh i ch the cases were being discussed . One of the things
that struck me was a reaffirmation of an experience most of us have
had to the effect that even when you get very knowledgeable people
together in any given field to work on what mi ght best be done to dea l
with a g iven problem , we find a good deal of honest difference of
opinion . These differences often can be enriching and rewarding
if they can be integrated constru ctively.

I was thinking that after Mrs. Ford and Mrs. Rockefeller had their
mastectomies and that type of problem got headline attention , the
Today Show had a five-day panel of the leading surgeons in the
country to discuss the state-of—the-art in treatment of mastectomy .
The panel included Dr. Crile of Cleveland Cli n i c  and others who are
ve ry well known , such as a top surgeon from Sloan Kettering in New
York. The difference of opinion among these eminent specialists
tended to leave the potential consumer , so to speak , in a quandary.
And yet every body had something to say that needed to be taken into
account. lt wasn ’ t until Friday that the other panelists seemed to
understand that Dr. Cri l e , who advocated excising jus t the tumor
in many cases , was not say ing that this was the preferred treatment
under all conditions. He was say ing that if the lymp h nodes were
not affected , the evidence according to his long itudinal study was
that the recovery rate was just as good from the simp ler operation
as compared to the radica l surgery. Where the lymph nodes were
affected , he too would opt for a radical mastectomy . But the fact
that they started out with a dif ferent orientation led to quite a
few days of difference before the panelists realized that they were
not as far apart as they seemed.

Well , in terms of what to do about some of these case problems ,
every comment I heard was intelli gent and relevant , but often re-
flected different views as to what was of primary i mportance. That
was one of the reasons for planning a segment of this workshop to
deal with actual cases involving utilization difficulties . After
all of these theory sessions in the last two days , the thoug ht was
to g ive you a chance to grapple in a concrete way with problem
situations.

1 The case problems discussed in this session are contained in
Appendix E.

- 155-



Now , may we hear from the spokesman for Group #1. Would you tell
us wh i ch of the severa l cases you discussed , and what your recommenda-
tions , findings or questions were .

BERT GRIFFIS: (Spokesman for Group #1) We chose the case problem that
concerned stereoscop ic viewing. The fact that it wasn ’ t used may
mean that the re were some powerful factors lurking in the background
to prevent that , and perhaps some of them were vested interests ,
such as the p ilots who like to fl y more to take p ictures and even
the people who develop the negatives. Someone made the excellent
point that peop le who had been doin g this type of research
should have had a systems analysis point of view , they should have
had a picture of the whole sys~ em , and if they had , they would have
known about all of these othe r factors that needed to be taken into

~.ccount. We felt we didn ’ t know quite as much about the research
itself as we mi ght have. Conceivably , if the procedure had been
ri gorousl y anal yzed it mi ght not have been as valid as presented.
Anothe r point made was that if the students were better motivated
to go throug h the training when the stereoscop ic slides were being
used , greater benefit from the training mi ght have outwe i ghed the
greater cost of the stereoscopic approach. One member of the group
made the point that since it appeared to be such a clear-cut case ,
that is the non—stereoscop ic data were just as good and cost a lot
less , that he would have imp lemented that by fiat on the basis of
cost—benefit. But another person made the point that the people
who have the power to imp lement it by fiat mi ght not have been sold
on doing so.

DR. GLASER: Mi ght some other members of that group wish to add
anythi ng ?

DR. HAVELOCK: I have a suggestion . If we ’ re talking about one case ,
wouldn ’ t it make sense for the various people who worked on that
case all to make their presentat ions at the same time?

DR. GLASER: Yes , I ’ m planning to do that. But first , in terms of
the other members of the group who participated in this discussion ,
does anyone wish to add additional points?

BERT GR IFFIS: There were some inputs that I omitted .

DR. 6LASER: Go ahead .

BERT GRIFFIS: I think the po int was made that if there had been
somebody assi gned at the beg inning of that effort as a sort of
technology transfe r agent of a liaison with the ope rational community,
and that party or parties had sat down with the intended users and
gotten them ready to accept this , the transition m i ght actuall y have
been successful. At the very least you mi ght not have gone to the
t rouble of doing all that research if you learned there wasn ’ t a
ready and w i l l i n g  cl imate of acceptance for it. But the case was
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unclear as presented as to whethe r anything had been done to pave the
way for that transition , and it was also unclear as to whether there
had been a meeting, forma l or informa l , between the users and the
researchers to find out why in the world this thing was not being
accepted. They must have had some reasons , good or bad , and it
would be very instructive to have learned what they were and try to
dea l with them.

DR. GLASER: Did any othe r group take up this problem? I thoug ht
we mi ght feel free to invite questions from the audience about this
but if another group took up the case , we probabl y should hear from
that g roup next . Further , before we leave this case perhaps
Jay Uhlaner or Art Drucker or whoever else in the Army had cognizance of
this could tell us in a littl e  more detail what really happened.

BERT GRIFFIS: I have one othe r point , which was made by someone
else too. The visua l pleasure of seeing those two-dimensional slides
mi ght have been a factor in their cling ing to it. Many of the peop le
working with it might have felt that the non-stereoscopic pictures
were more difficult to use and to get the data out that they needed.

A MEMBER OF THE AUDIENCE: I have to comment on that. The visual
pleasure of the photog rap hic interpreter seems irrelevant. I just
can ’ t relate that concern at all to the fact that twice as many
planes have to be flown , with twice as many chances to get p ilots
killed. I don ’ t believe that the pilots who had to fl y that extra
mission and mi ght get shot down would put a hell of a lot of wei ght
on the trivial consideration of the interpreter ’ s having more visual
pleasure .

I would also like to comment that we didn ’t have the facts as to who
comprised the experimental group. If in fact they used untrained
students as opposed to trained photo-interpreters , the probability
is that it would be easier to train the experimental group using the
stereoscopic approach as opposed to training photo-interpreters using
two—dimensional photograp hs. I think that this point has to be known
before the case can be analyzed adequately.

DR. DRUCKER: I can supply you with the factual information on that;
both groups used trained photo-interpreters.

DR. GLASER : Art , did you wish to add anything to this?

DR. DRUCKER : Well , no , not in t he context  we ’ ve been d i s c u s s i n g .

DR. GLASER : Well then , can we hear from the othe r group that tackled
this case?

DR. CLARK: I think we p icked this case be’ause I was interested in
it. I heard about it some time ago when the study was be i ng conducted
and I didn ’t know what the results were . I think that a number of
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good points have been made thus far with wh i ch I would dgree , with
the exception of one. The one was the statement that the results
weren ’ t used because they didn ’ t lead to a specific change , such
as a change in policy. The fact of the matter is , I think the
results were used in making a decision. But what mi ght first appear
to be a clear-cut decision in terms of cost-effectiveness reall y
isn ’ t so clear—cut.

I think the point alread y made about the p ilots was ve ry well taken.
It certainly wouldn ’ t be worthwhile to fl y a large r numbe r of combat
missions to get the additional images just for the satisfac tion of
the photog raphic worke r , if there is that danger invo l ved . But
what could have been done at the outset of this study? We would
agree with what was already said , that there should perhaps have
been more coordination with the custome r and a forma l agreement
made as to what sorts of results were to be provided , and what
criteria would be used to determine what it would take to convince
the user (decision—maker) to go one way or the other. For examp le ,
it mi ght be stipulated that the critical factor in the decision-making
hinges on whethe r one procedure is a certain percentage better than
the other in terms of number of targets detected , and if so, we would
adopt that procedure .

In this case , perhaps the researcher was try ing to impose an i dea
or finding on the custome r rather than the custome r approaching
the researcher with ~ problem , which makes it a more difficult
situation . But what if we did get with the custome r and tried to
make a forma l agreement and he said , “No , we don ’t want you to do
the research .” We addressed the question of whethe r we should do
it anyway. I would be rathe r interested in other points of view on
that.

Further , I thoug ht a very i mportant point broug ht up by one of the
members of the group was that there ’s more than ore user. It ’s not
just the fleet; it ’s not just the operational command; we also have
a responsibility to potential users in the R&D community. That is ,
if the results of this p roject have scientific merit; if the results
are genera lizable and not just something that wou~d pertain only
to a specific operational setting; if it ’s something that is pertinent
to the operational community, then we have the responsib ility to
report it to the scientific community and retain it in a file for
eventual use. What actually happened? The results were not used
to the extent that the researcher mig ht have liked them to have been
used.

What else mi ght have been done? My recommendation here was to say,
“Find out where else the results mi ght be app lied .” We could put
the results in the category of potential use and report this to the
scientific community. We did talk to some extent about how far we
should go in marketing the results or in try ing to convince the
user. I don ’ t think we should chase the potential user to the
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degree that it is taking too much away from our R&D time . For
myself , if I ask a researcher to try to get these results imple-
mented , I say , “You ’ ve got about a month to do it; after that , get
back to doing R&D. ’ We in research can ’ t chase the potential users
foreve r , but you do the best you can. Also , times do change . (I
think this study was done some time ago). For example , a previous
speaker alluded to the fact that there were great cost-benefits
associated with this stud y. There were , and cost-benefit is a more
i mportant consideration today pe rhaps the n it was when this study
was done. It mi ght be appropriate to brief this stud y again--
to take it down the road and discuss it further. We found it an
interesting problem in research utilization . I wish I could say
we have some concrete recommendations as to what can be done , but
basicall y we think you should get with the custome r in the first
place and try to come up with an agreement. If you can ’ t reach
an agreement , perhaps you should proceed anyway if it has scientific
merit. But if you do come up with an agreement , I think you should
establish criteria as to what the custome r ’s responsibility is when
you give him the results; and what it would take from us to convince
him that this should be implemented . I think t h s  pertains to a
number of cases . I probably left out a lot of the important comments
that were broug ht up in the meeting. Dr. Bryan , you certainly
had some good points , would you like to elaborate on them? Or
any body else in the g roup ?

DR. BRYAN : No , I think my points have been brought out.

DR. GLA SER: It mi ght be well to clarify a point of information about
the facts of this case. What was standard practice , the stereoscopic
approach or the other one , or possibl y some alternative ?

DR. UHLANER: I w i l l  be in a better position to make a comment after
this discussion , because otherwise I think it k i l l s  the purpose of
the discussion . But that one I can answe r , standard practice was
definitel y stereoscop ic.

DR. GLASER: Then , stereoscop ic was standard practice and the other
was an i nnovation , wh i ch from the research point of view turned ~ut
to be mo re cost—effective but didn ’ t result in any decision to
change. One other question : were all the decision-makers who
would have something to say about which of the two methods would
be used invo l ved in this study? Did they want this study? In
other words , who was the sponsor? Should we save that for later?
Does anyone else want to comment here ?

DR. UHLANER : Yes, I just want to clarif y something that Jim Clark
said. He said , and I believe the small group was going along with
it , that if this stud y had merit and there was no user out there , the
researcher ought to go ahead and do it anyway . I would disagree
with that to a considerable extent , guess , as it would really
hinge on the interpretation of who is a user and who is a producer.
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I would say that the R&D commun ity is a user , and the researcher oug ht
to go ahead and do it anyway if the R&D community is w i l l i n g  to fund
it and put it in as part of their program. However , I don ’ t think the
research oug ht to be undertaken with the idea that if the researcher
scouts around and can ’ t find a user but nevertheless feels pretty
sure that it ’s a good idea , he should go ahead and do it anyway.
Under all circumstances it seems to me that what you ’ re seeking is
another appropriate user , and the people in the R&D community con-
stitute a class of users. You may well find research that needs to
be done because it w i l l  contribute to the technology base. This
stud y, or research project , was entirel y responsive to R&D and for
that matter at that time also to some inter-service user requirements ,
but the user was the R&D community. The users were the very people
involved in the actual intelligence eva l uation , so it was very f u ll y
staffed--which was a plus , and the desi gn was good , and the research
was done properly. The minus was that there was indeed another class
of interested parties—-I don ’ t know if I would call them users--and
that was American industry , who were spending lots and lots of money
building these aerial surveillance systems . In fact , the director of
the project gave a very sophisticated and extensive briefing to American
industr -.- that was brought together for this subject. About six months
after that briefing it came to my attention that there were recommen—
dations (from industry that the project director should be fired
because in some way eve rything he reported was discredited--the data ,
the approach , and so cn . It became very clear that certain elements
of industry stood to lose a great deal of money if we opted for the
nonstereo system. Industry argued , for example , that you absolutel y
can ’ t measure hei ghts of mountains unless you have stereo views . Well ,
how many times do you measure hei ghts of mountains? We pointed out
that these were t a c t i c a l data ; that we were not t ry ing to produce
relief maps; that the commanders were satisfied . Yet , the final
decision-making inputs in this instance were largely in the hands
of American industry and I think that sort of puts the problem in
perspective . These are the kinds of sophisticated and subtle points
that we sometimes aren ’ t aware of when we take a look at the stra i ght
interpretation of research data.

DR. GLASER: Are there any othe r comments on th is?

RESPONSE: Yes , I think Dr. Uhianer may have missed two tactics that
mi ght have changed what he has descr ibed.  One would have been to
inform JacI~ Anderso n , and the o’ ier to inform Senator Proxmire .

DR. GLASER: Are there any other questions or comments on this case?

DR. UHLANER: I don ’ t think that last comment was tr ivial-—I think
there might be some cases where what I have described is an “anti-
ci pa tab le ” type o f pro bl em , and it ’ s no news that there was a lot of
industry money behind this , so when you ’ re thinking of u tilization
of R&D results you have to think about soc ia l  system fac to rs  that
could lead to the implementation of you r results. We were aware of
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that , and we felt that rather than asking pe rmission from American
industry to run objective studies on the comparative value of the
two systems , we had an obli gation to the taxpaye r and the Defense
Department.

QUEST I ON : Granted we have such an obli gation . But to what extent
did you invo l ve yourselves in , say , mass media or communication that
would reveal these special interest pressures?

DR. UHLANER : Oh , no; the thing is that you would lose.

QUESTION : In othe r words , in effect you ’ re saying that you are
w i l l i n g  to g ive in to industry clout rather than fight openl y to
save the money for the taxpayer or whatever.

DR. UHLANER: In a ve ry simple answe r , yes. You have to think beyond
the individual case. If you remove yourself from the system you can
only do that once . You might be able to take a problem hi gher in
DoD and that mi ght or might not accomp lish something , but going
outside the system completel y is something even people who we re
sympathetic with your views regarding a particular case mi ght be
upset about. Someone published a book in the last year on what
happened to peop le who resi gned from the government over matters of
princi ple. This was an historica l study that went back ove r a con-
siderable number of years looking at various people , at the assistant
secretary leve l and hi gher , who had done that. Uniforml y they found
themselves shut out entirely from everything . Beyond that , I think
it ’s somewhat irrelevant to this particular case because the facts
were that in dealing with the intelligence community and photo—
interpretation , what we ’re concerned about was classified. You
couldn ’ t even admit that the U. S. Government owned a Brownie camera ,
so that this would have been particularl y inappropriate to try to
get at throug h publicity.

DR. HAVELOCK: Would publicity have been necessary before you could
turn a round the procedures for procuring the types of equi pment which
R&D recommended? -

DR. UHLANER: To the internal community I think it was very wide ly
disseminated . I don ’ t think that was really a problem.

DR. HAVELOCK: But it was protected from communication to key
congressmen?

DR. UHLANER: I would have to say yes. That ’s a genera l issue we
might want to discuss at some point. It may be that the people
within the DoD commun i ty have a different view of their customers
than the academics here , and it ’s not an issue we have really talked
about except in the last few minutes.

DR . GLASER : Let ’ s move on to the next group and their case. What
cases did your group take?
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DR. HAVELOCK: We took two cases. We starte with the REALTRA IN case.
One of the problems with this case was--in a sense——that there wasn ’ t
a problem. That is , there appeared to be an innovation that was
successfull y adopted , with some relatively minor qualifications , and
the whole matter is proceeding on course. If there was a si gnificant
problem it was probabl y in the area of premature adoption ; that is , it
was imp lemented without waiting to see if all the necessary conditions
for sustaining it had been achieved. Probably the re were two reasons
for this. One reason was that there was a product champ ion who be-
came invo l ved early, got excited early and pushed it. But I think in
addition to that there was a great deal of push from the innovation
itself. It was highly visible; the fact that the earl y tests involved
a lot of personnel in the field made it i mpossible to hide this
th i , -tg until it was read y for a full distribution and app lication .
It was a ve ry attractive thing to a lot of people , particularl y at the
top , not necessaril y at l ower levels , and that ’ s where they ran into
some problems of imp l ementation .

This case did bring up some interesting problems , some of wh i ch we
think may be generic to military innovations. One is that there was
a resistance by o!d believers , field commanders who just felt com-
fortable doing it their own way. Many of those who had done training
in the field believed in the old way to do it , so when they got the
new techniques what happened in part was tha t they did half— assed
imp lementation , and that created a self-fulfilling prophecy situation .
But in effect , my inference was that this problem is being dealt with;
that is , the system is convincing l y superior for those who do try
it out , and that it gradually is becoming a pervasive method in the
Army . We didn ’ t talk about transfer to the Marines or any other
se rv i ce.

Another problem wh i ch is connected to this is the problem of stringent
adoption. This was a complex innovation which in effect had to be
adopted in its entirety . It lacked what Everett Rogers calls
“divisibility ” of an innovation . It wasn ’ t something where you
could p ick up this p iece and substitute it for that piece and adapt
in your own way . It ’ s a very human thing to do; that is , most user~
like to p ick and choose——they want to be in command of the adoption
process and it ’s really an adaptation process. But the re are some
kinds of high technology innovation s where if you ’ re too creative in
your adoption you can destroy the whole thing. There are certa in key
points in any innovative system where when you adapt it instead of
adopt it , you screw it all up. With the premature adoption there
was a log istics lag; i.e., there -.iere all kinds of things that they
didn ’ t have ready , so that the re was a risk in massive and early
adoption even with a good thing. In fact , if the ri ght equipment
didn ’t come in and peop le were horsing around with the wrong
procedure , It may not have looked like the good thing it really
was.

Another kind of issue wh i ch we found applied to some extent in the
othe r case we looked at is the tendency of Americans to opt for
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the hi ghest technology we can find at the time to do something wh i ch
may be possible to accomplish with simpler technology. When this
innovation got to the application stage , particularl y when it got to
the point of building a system for tank training rather than just
infantry training, which was the ori g inal model , the guys then began
thinking of lasers and other kinds of esoteric stuff. It got to be
so technicall y elegant that the probability of the system breaking
down or screwing up in some way was increased logari thmically. I
guess we are still working through that kind of issue . The need to
ma ke something perfect or very elegant can be a si gnificant utiliza-
tion problem One possibility was when the generals insisted that
there be i mmediate application , the researchers mi ght have said ,
“O.K. , if we are going to go ahead with that let ’ s increase our
budget for eva l uating the thing so we can keep track of this full y
as it goes along .” The general said you can keep doing what you ’ re
doing and that ’s fine but sorry , we can ’ t g ive you more money . The
results of that evaluation aren ’ t in as yet in terms of whethe r this
is going to create a cybernetic type of feedback loop that wi l l  lead
to a continuing self-improvement of this new system.

In our discussion the question came up about who should con t rol the
adoption decision . In effect , it was controlled in a kind of dialogue
process , with the generals obviously making the final decision.
The suggestion was made , that is related to our question of cost-
effectiveness models; that we don ’ t really have a utility model for
decision—making.

(The tape recording of the remainder of the case problem session
contained many gaps and unintelli gible segments. We have done our
best to recreate the session , and apolog ize for any distortions that
we may have injected.)

At this point , Dr. McC l elland reported his group ’s d scussion of the
Navy case problem. His points included the following:

1 . This case illustrates the naivete of laboratory peop le. For
example , they apparently made no real effort to determ i ne the
comparability of the two nava l training schools that trained
for this rate . It would be i mportant to know the extent to
which they were equivalent in terms of such variables as
talent , technology , leadershi p climate , morale , and so forth .

2. Little attention was apparently paid to the cost of implementing
the heroic procedures for remediating the attrition rate. The
researchers got carried away to the point that cost and effort
(e.g., working ni ghts) became no object. A cost-effectiveness
analysis should routinely be part of the technica l research
report.

3. Adequate provision should be made for “selling ” promising
research results. Resources must be allocated for research
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utilization , and such resources should probably include research
utilization specialists.

DR. UHLANER: You made a comment that researchers aren ’ t the best
people for imp lementing research resul ts. I would like to ask
whether you know of any system whe re it works more effectively to
have different g roups for research and utilization . I think you
should examine that statement very carefull y, because in all the
systems I know of there is someone in the research community who
really takes the lead in imp lementation . I don ’ t know of any
system that has separate research imp l ementors . If anyone does ,
and it works well , I’d like to hear about it.

LCDR MAIRS: At the Bureau of Nava l Personnel there is a scientific
advisor who has a staff consisting of himself and a secretary. That ’s
an absolutel y i mpossible situation . We dec i ded he should have a
technica l staff of at least 12 people. His task would be to review
the research that comes in ar,d assume some sort of quality contro l
function . (I talked to Glenn Bryan about the case load that he has
at ONR ‘‘d I was astounded that it ’ s so hi gh. It ’ s imposs ib le  to
keep on ~op of something like 30 to 35 techn ical reports a year that
he mi ght be responsible for going throug h. I myself have difficulty
skimming aoout 100 journal articles a year and I doubt if I get
into detail on more than two or three , yet it has to be done.) At
BUPERS if the scientific advisor had an adequate staff , that cut
across the major divisions within BUPERS , then we would know that
they ’ re the people to go to in order to get something implemented .

I ’ m sure that no one before this meeting knew that if they had a
problem that had something to do with saving money the re is an
economic analysis section that can take on that kind of task. We
need to have such resources available to a majority of the programs .
I have been beating on the R&D community to use that kind of help,
and I intend to do the same thing with the operators. That is , we
need to i dentif y resources that try to service this interface function
and can take a project and try to get it implemented.

DR. BERKHOUSE: For thirty years now I have been doing research and
I have had my research implemented in some forms where it has been
used quite sensibly. I have also witnessed some research that
never got implemented at all .

We have three different kinds of peop le invo l ved in research. The
first two are very c1o~ together. One is the man who does techno-
log ica l base research . His assi gnments are such that he isn ’ t
reall y very dedicated to all the fine details of try ing to get his
research utilized , but he ’s the mcst va l uable membe r of the team.
The second type is the guy who is good at deve l op ing and conducting
research that results in a usable p roduct. He ’s very pragmatic. These
two groups overlap, and one individual can be invo l ved in both groups
simu ltaneousl y, or move from one to the other. Then we have a third
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situation , which requires different kinds of people. It calls for
primarily officer personnel who should have a good technical
background , at least a masters degree , should be interested in
research , understand research , but also have their finger on the pulse
of the operating organization that is goi n g to use the research . They
would be teamed up with scientists , but the scientists would not be
permanent members of this group . If you ri g idl y establish such a
group, you ’ re sunk. It has to keep changing in accordance with the
needs at the time .

I believe there is a need for this third group . I believe the members
of this group should be invo l ved with research before it is begun.
They must somehow get busy and perform an eva l uation of the init i a l
research requirement and render a jud gment at that point as to
whether it is likely that it can be u tilized. They must also deve l op
a blueprint for the plans to execute the imp lementation and utiliza-
tion of the research . They must also constantly review this and be
-wa re of utilization potential as the research goes or,~ so that two or
three years later when the scientist is finished with his research
p roduct this group can get busy and program its utilization.

This group must somehow have represen tation from genera l staff agency
leve l or major command l evel. It must also have access to the l ower
commands that constitute the users . This group must deve l op a blue-
print for what I’ m going to call “salesmanshi p.” I don ’ t like the
word salesmanshi p but that is essentiall y what it is. I have about
finished the sermon , but we do need an additiona l approach to our
p rogram from what we have had heretofore. This cannot be ri g id;
it must be a flexible approach .

DR. GLASER: Do we have any more comments on this case?

COMMENT : We also discussed this case and I think it has been covered
so well that I don ’ t have to say much more about it. One point that
particularly struck me has already been mentioned. The impression
you get is that the reduction in attrition wasn ’ t so spectacular in
li ght of all the resources tha t were put into it. For examp le ,
there were people working ni ghts and I wonder what cost was invo l ved
in that.

DR. HAVELOCK: We had a similar observat ion . What happened to the
researchers in this case was not unlike what happened to the

— eng i neers in the other case when they were trying to adapt the system
for use with tanks . That is , they got carried away and wanted to
imp lement the thing in the most elegant form possible , without
considering the cost invo l ved.

DR. CRAWFORD: Our group also took this case. It is a nutritious
object of attention because it has so many ramif ications , such as the
fact that both selection and training treatments were used , and you
have two different universes there . For example , it is probably
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true that with a very careful selection techni que you could find
people who would meet a proficiency requirement with ve ry limited
training. But then you get into the question of how aptitudes are
distributed , and whether you can find the aptitudes that are re-
qui red for that particular thing.

Among our group there was some skepticism as to whethe r the attrition
could be reduced by that much. That leads to the question first , of
how proficiency was measured , and whether there was agreement between
operator and researcher that the terminal performance in this course
was representative of the actua l requi rements of the job . That
was not stated , but it would be very i mportant in the selling of
any training system. Finally , as has alread y been referred to , the
cost in terms of additional training equi pment and particularl y the
additional hours the instructor put in needs to be laid out. If
the commander expected someone to do something with that technical
report he ’s got anothe r think coming ; he ’ s got to do more than that ,
but you nevertheless have to get the basic information somewhere , and
hopefull y it is in the technical report.

QUEST I ON : Does anyone have knowled ge of whether this is an actual
case or was created?

DR. GLASER: I have knowled ge of it. Parts of the case describe an
actua l situation . There was in fact a great reduction of attrition
in the situation described , but some of the fi gures cited are
fictitious. The case goes back to a World War II si tuation involving
a radio training school.

(Because the discussion of the Navy case prob l em was incomp letely
recorded , Dr. Glaser prepa red the following summary subsequent to the
sympos i um.)

Additional information needed was:

1. In a situation where the Navy had two schools in the U. S.
g iving the same type of tra ining, and attrition at one was
55—60% while only 38% at the other , why didn ’ t the research
team study the situation at both schools to see if they could
account for this difference?

2. Since attrition at the schoo l that requested hel p rose from
30% to 55% following abolition of the draft , did the researchers
“di g into ’’ possible reasons contributing to this change? For
example , did the tra i nees entering the school differ si gnificantly
in measurable ways from those who had entered previousl y? Did
the instructional technology change? Was there major turnove r
of personnel in the management of the school; e.g., Commanding
Officer , Executive Officer , instructional staff? We re morale
factors clearl y different , and , i f so , in what ways and for
what reasons?
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Factors that mi ght be relevant to the question of why there was no
evidence of utilization elsewhere of the procedures demonstrated to
be successful in this case probably were :

I . The concern and influence of the sponsor of this p iece of
research (the co) appeared limited to his own situation. If
the researchers had generalizability and wider utilization of
their prototype procedures in mind they should have suggested
that the request for help be channeled throug h and supported
by the Training Command that had jurisd ict ion over all tr aining
schools. And they should have explored the possibility of
studying both schools offering this type of training , not just
the one.

2. Since the outcome of this R&D effort was a red uction of
attrition from 55% to only 22% and then further to 11% after
instituting hi ghl y individualized instruction and personal
counseling of trainees , that was a dramatic imp rovement not
only in relation to the school wh i ch requested the stud y, but
to the other school which still had a 38% failure rate. Did
the researchers then--albeit belated l y--try to invo l ve the
othe r schoo l in a similar stud y and see if the same procedures
mi ght result in reducing their attrition rate significantly?

Some things that stil l mi ght be done in an effort to promote at
least cross-validation if not widespread utilization of the R&D
which has seemed so successful in one case mi ght be:

‘I. To prepare a very readable , interesting executive summa ry report
of the problem , procedures , f ndings , interpretation of the
findings , and po lic’,’ imp lications.

2. To arrange a briefing for the Training Command about these
find ings , and submit a request for Training Command sponsorshi p
to replicate the procedures in some othe r appropriate training
situations.

Some genera l implications from this case problem wou ld seem to include:

1. Don ’ t jump in to respond to a specific request for R&D service
without considering who the potent ial users might be and how
you mi ght be able to obtain sponsorshi p for the stud y wh i ch
could influence those potential user categories if the results
warranted their attention for possible adoption .

2. Include a cost—benefit analysis as part of the p lan for a
stud y of this kind . The most dramatic rrsu lts seemed to come
from high l y individualized attention to and special counseling
with each student. That is a costly procedure , and not easy to
bring about. What in fact were the economic and other costs
invo l ved in this case?
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3. Don ’ t depend on just publ ication of a report to influence othe r
potential users . Think through and carry out othe r more persona l-
i zed ways of attracting the attention of potential users to
the stud y and its findings , such as throug h inviting their
consultation on interpretation of the findings , partici pation
in briefings , making visits to the demonstration site , involving
the CO of the school to work with the researchers in inviting
attention throug h his contacts and chain of command , etc.

DR. BRYAN : I get worried about the research community standing aloof
from the bureaucracy and being irr itated by having io dea l with it.
And Ron Havelock rnr ’ntioned that on some occasions the bureaucracy
fades away. My p lea would be--and I think I ’ m in bed with Lee Ma i rs
on this , and that ’s rare——the bureau cracy often does not fade away.
I think things do get done by the bureau cracy, and it is not reasonable
for the R&D people to think they have some special way of getting
things done. They have to learn what the bureaucracy is and have to
be patient with it , have to suffer it , have to work through it , and
if you do , it ordinarily works well even thoug h it takes a lot of
time and frustration . One of the problems is that when you go to
the door of the bureaucracy and knock on the door you find either
nobody there or you find some guy who is a staff assistant. He
thanks you very much for coming and then you leave it in his lap,
but he knows less of what to do about it than you do because the
next guy who knocks on the door has a whole new set of things he ’s
going to try to dump on him. I think part of the problem is that
the bureaucracy and the R&D peop le are not sufficiently acquainted
with each other. And the R&D people do not feel that the bureaucracy
is there for them to use. My fee lin g is , that is what the bureaucracy
is there for , and when we have “used” it properl y it tends to serve
us rathe r well.

DR. GLASER: Dr. Rostker is interested enoug h in the hoped for policy
recommendations from this group that he is coming back this afternoon
and tomorrow. Here ’ s a decision maker who is in con t ro l of funds , and
is hop ing to get some recommendations that are constructive as to
what mi ght be done better in terms of payoff from R&D investment
so that he might be in a better position to program funds.

DR. SANDS: Some people missed his banquet address , so we ’ll play
the audio tape tomorrow. I think it ’ s i mportant to take this into
your groups.

DR. DRUCKER: We talked about the Navy case and the stereoscop ic
problem . There are things that were most prominent in our discussions:
We felt the need for user commitment in many of the cases that we
read , and along with that a need for researcher commitment wi th
respect to utilization . To put it a differe nt way , we called it
a user—researcher agreement which ideally is reached at the start
of the research . We found such a user-researche r agreement singularly
lacking in at least three of the case studies. We also talked about
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the need for front-end analysis , including such things as cost-
benefit estimates , risk anal ysis , alternate solution anal ysis , task
analysis , and requirements analysis.

We hit on the need for an awa reness of systems with a large S and
the implications o~ chang ing one part of the large system without
pay ing sufficient attention to what it mi ght do to anothe r part of
the system. We need to sharpen our awa reness and focus on the total
system implication of what we do or are asked to do , as nicel y
illustrated in the Navy case .

We also need to beware of our tendency to get too sophisticated in
our innovations when we do not have to , as illustrated by the Armor
Schoo l and REALTRAIN cases. There is a need to institutionalize our
change procedures.

DR. CRAWFORD: The requirement to follow the Armed Forces Vocational
Aptitude Data is st i l l  there and we need to get as much validation
data as possible.

DR. SMITH : One last comment on the REALTRAIN case: For some years
now the Navy ’s 6.2 programs quoted the work on laser and holograph ic
techniques used in training devices at the Navy Training Equi pment
Center. Thus , the effort by the Army in the use of lasers that was
labeled as excessive was in fact an instance of the util ization of
Navy-deve l oped R&D technology in an Army setting.
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SELECTED CONCEPT PAPERS

SUMMARY

Tn this ~~~~ion t-wo concep t papers were pi~e -ted tha t had been
prepared f o r  the symposium to highlight i~s~ee in nc~~am~ utiZ~ —
ma~- .’on.

The j’
~rst ~i ’eaentation was by Merlin Malehorn, C ’ff iae of the

P f : ~~:,n , rJ:~~ i7 Ed~~:~ ~or and T~
-
~- ~ ? ? ~~~~~~~~ and was ~

- - o - . - i  on h ‘

entitled “Br ~~~-e Bui lding . ” The focus of the T i’e~ a~~~. ~~ was on
- j ’ont~ b,y the Education and T~’a ~ na Command of the Navy to

f a c i li t a t e  utilization. He noted that :

Research utilization is too complex a proce .9s to be r 2] ~~a-
able to a paper model or regulation .
Operators do not do a good job of sta~~ nj  requirements ,
tending to be too g lobal , to ask f o r  tninos tha t ali ’c-:~:d~
exist, and to speci fy  solutions rather than probZ ~iri a.
The process of f o rmulating requirements is conrp l~a and re-
quires ongoing dialogue be tween users and producers.
Yf ra is need for careful p lanning of end prod ucts and t~ o~ r
imp lementation , beg inning ear ly in the research program and
frequently iterated.
A technical report is not an adequate end product in woat
:nsi: aneas .
Users fail to take advantage of opportunities fo r  proto~~tne
development.

The second presentation, by Melvin Schwartz, Navy Personnel I~~&D
Center, was based on the po~cr , “The Utilization of Pao~ ~o-
Related Research and Deve lo~r’ent: A Case History of t~ a ~p~:o~- 1

Facii~~ien Maintenance Derc~ans~~’ation Study, ” by Corder and Sc~’aiar tz.
He discussed a research project designed to improve shipboard faci7-
ities maintenance while reducing manning levels, and commented on
factors which appear to affect utilization of results . He st~esse—~the importance of developing ad hoc teams of sponsors, users, stu i,.
participants and researchers for such purposes as establishing the
study objective, preparing specific at yatio~al requirements , de-
veloping the study approach, dete ~~~2ino lo( ~~etics support rec~~m-
ments, designing evaluation procedures, communicating f i n a in a s , and
p lanning system imp lementation.
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SELECTED CONCEPT PARER~.

DR. SANDS: I would like to introduce Mr. Merle Maleh orn , the Deputy
Director of Education and Training Programs Division , Office of the
Director of Naval Education and Training.

“BRIDGE BUILDING ”

P 

1-iz~~. Mci’ :n ~~ . Male’~o~n

~cnuty D~rc ~~on, T-t m -~ t~~on & Ti ’s f ~~: n~~ Pro IY’ Z”? S T~~ s
O- ’f ~ -’c of the T 7

~ ‘‘ — - “  -
~~f 

7 zn zi Edu ~- z ~ ion an--

In view of some of the comments that have been made here let me say
that I am bureaucracy and so are you. In fact , I am a mission
sponsor for education and training and that also makes me a mission
sponsor for some parts of Navy R&D as related to the training enter—
prise. I don ’ t know what that classifies me , may be a middleman , or
an R&D manager or a user or whatever. I thoug ht I was a user for
a while , but now I’ m not sure that is true . And I am not sure that
I reall y know who the user is , the more I think about i t. Are we
talking about the schoo l , are we talking about the echelon that
determi nes what the schoo l shall do , or are we talking about those
of us who set requirements for what the school shall provide? I
have a problem defining the user-—and I guess I even have problems
knowing what we mean by researcher. The rea l title of my paper is
something else.

I have invented a new unit or a new name or a new activity: robe linjs.
Robelings are the activities that one engages in to try to get the
user to do something with the research or product you have created.
I d id  that because in many cases it seems that we are trying to
sell the Brooklyn Brid ge. What I want to do this afternoon is
tell you some of the things we are try ing to do in the Education
and Training Command of the Navy to imp rove our own posture , in
terms of defining our requ !rements , in terms of imp roving the
dialogue with the R&D community itself , and in terms of improving
the dialogue between the two communities . In that sense we also
are trying to move research results into utilization in some way.

I have a sort of self—conceived model , probably pretty naive , and
I have not drawn it out as a model because I do not like to use that
ten for things that need to be done . We in the Education and
Training community started a year ago pursuing a variety of
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activities that f i t in my undisclosed model and have a list of other
things that can be done , but we are interested in engag i ny ri t hem
as activ ities rather than as part of a model.

I have a tendency not to like models. Both the Arm y and the Air
Force have commented that they have regulations that dea l oi th this
information transfer process or whateve r you want to call it. W~-
have one in the Navy too , it ’ s the CNET Instruction 39l0 .lA ,
and it doesn ’ t work so we don ’ t ta~ k about it. The reason it doesn ’ t
work is that it is too sty l i s t i c  and formalistic and constraining. I”- ,

experience in trying to p romote this bus i ness in the last year or t - ,-,u

indicates to me that it must be too complex a process to reall y be
susceptible to relatively simple descri ption on a piece of paper. If
what appears on the pape r is perceived as too complex , peop le don ’ t
use it. So, we are engaging in a series of activities .

What I w i l l  discuss then or describe for you briefl y is not everythina
we do but some of the things we do. I w i l l  wander at random throug h
a variety of subjects or categories --we will  talk about various
pieces , and some other things also. I w i l l  not follow the pape r I
have submitted in advance of this meeting, so you had better read that
too . In the Navy when we have tried to get together those of us
who are users , those of u s who are researchers , a nd those of us
who are some kind of go-between , the thrust of the discussion has
been . ‘ Gee , you users ought to state your requirements. ” We keep
tr y in g to do that. I wish it we re that simple. So one of the
ac tiv i t i e s  we are engag in g i n is to try to imp rove upon the manner
in which we state Our requirements. However , my genera l eval ua t ion
has been that we who are users tend to want our p rograms i rnr~edi a tel y
and we are no t i-s i l l i n g  to ~-,ai t for research per se to be done in the
sense the restzn rcaer thinks of the term research . We want a re nding
skHl p rograc dnd we want it tomorrow . Kids are flunking out of boo t
camp h-zcause they can ’ t read , at least we think that ’s the problem.

We also tend sometimes to -ant “g loba l f i xes ,” like our require Ment to
reduce the attrition rate. Th- t is hardly a defin itive requirement.
I think we all  know the att r i t i o n  rate is too hi gh , though we ’ re
not too sure of what it should be. We thin k it can be too low as
-,,e l l , unless we make all  our entry level selec tion criteria adequate.
Thus , we think there probabl y is s ome necesSary lower le\’el of at t r i t i o n .

In any event , we tend to be very g lobal in our s ta te ment s , or e l s e
we tend to be very microscopic , like , ‘‘How about putting programmed
ins truction into OCS ,’ ’ which f rom tht- operators ’ standpoint is an
impo r tan t prob lem , but from the research stand po in t I suspect s
t r i v i a l , al tho ugh I don ’ t rea l l y know .

Another thing we tend to do is to ask for things that are really
studies rather than research , and here my problem tends to be different

as a manage r . If in all good conscience we ask the training schoo l
level or command leve l and others like that to identif y the ir resea rch
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requirements , we find that they are not really accustomed to that
type of thinking. I th ink it would be unfair to ask every body at all
levels to be schooled in the rather nice definitions of what con-
stitutes research , deve l opment , test and eva l uation . So they come
in with sets of problems , and many of those really at best
necessitate a “study ” of some kind , and maybe all they reall y tequire
is consultation. What tends to happen with us is that the problems
that reall y require research are sort of thrown in the corner. We
don ’ t reall y attend to them; management is not sensitive to them to
the same degree that they are sensitive to consultation needs.
Ultimatel y, the refore , we have negative feedback , and before you
know it , schoo l leve l people are not talking to us because we have
not really attacked their problems .

Another thing the operators tend to do is ask you to develop an
application of something that already exists. For example , we got
from Second Fleet a requirement for an EW environmen t simulator. It
turns out that the thing is on the shelf , you can buy it; no
deve l opment is required. Nonetheless , it was an operational re-
quirement as far as he was concerned. What we had to do was tell
him he was talking to the wrong community. It wasn ’ t an R&D
problem , he needed to talk to the procurement people. Fortunatel y,
we got the thing into the hands of the p rocurement peop le and something
was done about it. The point is that we who are on the operational
side tend to talk about applications that already exist rather than
developmental kinds of work. We also tend to tell you the solution
rathe r than the problem.

We ’ ve had an inquiry from one of our commands that runs correspondence
courses; they want us to set up an eva l uation program and mot i vation
prog ram that wil l  make people who request correspondence courses
complete them. My question back to that command is , “Why do you
assume that correspondence courses per se are a good solution to
the problem to start with?” I have taken a lot of them and I find
them to be horrible solutions to the learning business.

My point here is that it is relative l y simp le to say that the
operator ought to state his requirements. It does not happen that
easily; it ’s a never-ending process of dialogue , even within the
operator—user community.

One of the things in the Navy that mission sponsors are supposed to
have are long—range plans , and g iven those long—range plans , the
R&D community can bang their existing R&D p rograms against those p lans
and tr ./ to see if there is some kind of Fit. We do not have a long—
range plan. We have been cast ing about within the Education and
Training community for three years now , trying to get one created ,
and it is not easy. One of the problems is that there is a tendency
to want to write a descri ption of the organ i zation as it now exists
rather than what it oug ht to be perhaps 20 years from now. Again ,
it ’ s a learning process and it takes a lot of patience .
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The CNET command a year or so ago went ‘~z~t ~nd obtained a long list
of operational requirements. “ ‘-

~~~u I have changed to operational
objectives because to us operationa l requirements means a forma l
paper. They massaged them in some way or anothe r and came up with
three pages of this kind of thing . Part of my job was to integrate
and synthes i ze the requirements. The point is that one of the ways
of getting at needs or capability requirements is to try in some way
to exercise professional jud gment and integrate them. We are
recycling this process and I must talk about some problems this
causes. One of the problems is that it was not done by systematic
anal ysis. It was an op inion survey and it is difficult to get
from that to a systematic anal ysis of where you reall y oug ht to be
because you ’re getting opinions from people who r Lall y don ’t know
what you might be capable of doing. Another problem is that a survey
does not tell you of the net changes required. Generally, all they
say is that we want to be able to do so and so. But you don ’ t know
where you are now so you don ’ t have any kind of baseline , and you
don ’ t know when you ’ve gotten there because the statements are
about motherhood. Without a systematic anal ysis and integration , you
can be trapped into doing things forever and ever and neve r get the re .

The next prob l em is a tendency to cast about for something new and
diffe rent , something that has not been tried for five years . I went
u-rough some of the R&D projects that I was awa re of in the Navy and ,
just using what rules I co u ld create , I said here are some things we
may be able to accomplish by a given time . There are about three
pages of these. Severa l months ago we got together some of the user
peop le and some of the research peop le and we looked at these , asking
ourselves whether the dates are any good , whethe r the terms have
any meaning , whether we need to add to it. I must say that was
unproductive. All we did was get off into discussions to the effect
that we need long-range objectives that will  stand forever , such
as improving upon surface warfare training. I agree that we do need
to imp rove surface warfare training. The only th ing is , that does
not give me any kind of handle on what to try to manage to get done.

One of the things we did was to take one of these ideas and go
through a planning exercise to actually see what would be invo l ved
in getting to a desired capability by a given date-—to see what
would be invo l ved in driving the system. I have tried to phase
the work in terms of operationa l capability available , in production
and commencing imp l ementation . The i dea would be to lay out the
activity necessary in R&D and on the operationa l side in order to get
to a g i ven capability by a given date. Well , that has problems . It
raises oue sti’~ns along these lines : How do you qet to the objectives?
Who are the players? How do you go from that list into a p lan of
action? What are the milestones for imp lementation? Are the dates
any good? Are there real requirements in this particular case or
do they simply reflect what the R&D projects are and the refore it ’ s
a case of R&D driving the requirements ?
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I don ’ t think the process of setting requirements is simp lified by
having the operators do it rather than the researchers. I think there
is a need for a continuing dialogue in the process of setting re-
quirements; it ’s much too simplisti c to assume that we operators can
sit down and mag icall y create requirements.

This brings up some other problem s . When we beg in to go into the
requirements business we find it necessary to engage increasing ly in
a whole lot of things that can be termed front-end or earl y-on
analysis; such things as cost-benefit anal ysis. I have some problems
w ith that concept , because it seems to me that we do not relate it
to readiness. We relate it to doll ars , but it may be that I have
to pay a lot of dollars to get the last increment of personnel
readiness squeezed out of the trainin g system , and that increment
may be critical. I grant you that I do not know how to measure
units of proficiency or even units of readiness , but I don ’ t think
that cost—benefit analysis should be allowed to override the need
to do that. That is not to say we should not do cost-benefit
analysis. We need to anal yze the requirement; we need to l ook for
alternative solutions. Too many times the solution is p icked for
us , particularl y in the 6.1k program which we use to build prototypes.
The solution is g iven to us by some mission sponsor. You can say
how about going to l ow—cost trainers , but you don ’ t want to do that
even if you can show him in dollars that that ’s the way to go. He ’ s
a big boy . So you probably say, go up in the bureaucracy. That
doesn ’ t do you much good because he is the end of the line for all
practica l purposes.

Another prob l em is that the re is a need for task anal ysis once you
fi gure out what you are going to try to accomp l i sh , and there is
need for such things as utility anal ysis and economic anal ysis and
feasibility analysis. I don ’ t know what all these terms mean but we
keep doing them and people keep asking us for them. I’ m neve r sure
what the terminologies are in terms of how they differ.

Another thing we have gotten into is a need to do ADP risk analys is
when computers and computer softwa re are invo l ved in our projects ,
because we cannot spend R&D dollars to buy ADP software unless
there is an ADP risk development anal ysis , so we can get invo l ved in
that.

So there is a real prob l em in the front-end p iece of the business ,
in establishing requirements.

We are at the present time cycling both the statement of operational
objectives and the calendar date objectives back throug h the system
again in two different ways with an overlapping set of p l ayers to
try to comb i ne the two . We are not going to get them completely
combined but we are now in the second stages of the cycle to get
them together. The first stage was to do them serirately. Now
we are goi ig to try to hold them together. Gr adually--I fi gure
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in another three or four years--we mi ght have a fair statement of
some of the capabilities that we in the Education and Training
Command of the Navy want to try to get to , with some reasonabl y
definitive statements and some fairly good dates that are rational ,
not pulled out of the air.

Another thing we are doing increasingly is imp l ementatior planning ,
and I w i l l  talk about this from several different ang les. It has
seemed to us that in many cases (and I think of that Navy case problem
example that we were looking at this morning) the research gets done
and it gets captured in a technical report-—may be a year or two later
--and that is often the end of it. There is an assumption that
somehow or another it ’ s going to get p icked up. Well , even if it
does get picked up and there is enthusiasm within the training
community, you are fighting a two to three year resources cycle.
We need to plan ri ght now for promising research that wi l l  be available
for imp l ementation commencing in 1980 . The resources must be p lanned
now because we will be going into POM 80 this fal l , and if they
are not in POM 80 they aren ’ t going to be in budget 80, they aren ’ t
going to be in fisca l 80 without traumatic reprogramming and traumatic
reprogramming within the Navy Education and Training Program in the
Training Command hardly eve r exists. It can ’ t be done; there is not
that kind of flexibility.

This spring we started to pick a couple of projects that look like
they are coming out and could be imp lemented , and are trying to lay
out a plan of action and milestones to imp l ement the results of
those projects starting in Fisca l Year 80. I should po i nt out that
we are not talking just about resources. Those aspects of imple-
mentation that invo l ve acquisition of resources focus on FY 80, but
there are a lot of other actions that also are necessary .

For example , the training command has to write triple R’ s this fall if
it wants the resources in POM 80. When we get our plan of action
and milestones written in both of these , there will  be a whole long
sequence of steps that have to be taken and written again each year.

The i dea here is to get the research people together with the ultimate
user , who happens in this case to be the staff members of the Chie f
of Naval Technica l Training . They really govern what goes on in the
schools , about which we are talking. But to get them together and
lay out a fairly specific plan for imp l ementation in terms that the
training people understand becomes a learning process for the re-
searche r , not for the training people. The training peop le understand
the business of acquiring 0&M and getting more instructor billets and
chang ing curricula and media selection and getting the Chief of
Nava l Education and Training Support to budget for simulators , and
so forth. So it becomes a learning process for the researchers.

Interestingly enough , we have a working group set up on each one of
those projects and each work ing group is headed by a member of the
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research commun i ty . So they wil l  be forced to learn whethe r they
like it or not , I suppose you could say. We are seeing how it
evo l ves , and whether it works. So far it ’s rather promising, althoug h
we expect lots of problems on the low end of the learning curve on
both sides. But if it works we wi l l  beg in to try to expand this
process and apply it in other areas where it seems to be an approp-
riate process. We think we are probably going to have a meeting
with the Chief of Nava l Education and Tr aining Support , who is a
diffe rent command and who handles the computer and instructional
system development program for what we call our Class A schools
and controls a lot of other support things such as media deve l opment ,
media acquisition--these kinds of things. We think we wil l  probably
take the research community and go meet with his staff next time
and identify some more projects. The key here was that we broug ht
the research community and the training program coordinators to-
gether. It was not guys up at my leve l and it wasn ’ t people at the
Chief Education and Training leve l , it was the worker bees!

We ll , that creates lots of problems for us. What projects are we
going to talk about? You can ’t talk about all of them. We briefed
on about six down there that we were just not read y to talk about ,
although some of them are read y for imp lementation . Who are the
players that have to be i nvo l ved in each case? It tends to be a
uni que set in each instance , which gets me back to one of my
earlier points—-that it is very difficult for me to conce i ve of
a documented model that ’ s going to address everything, such as what
kind of qualifications the players have to have. Not every re-
searcher is capable of doing this kind of thing, not every training
p rogram coord i nator has got the patience to do it. So there is a
personnel ~electio n problem. What kind of peop le are you going to
get invo l ved in this kind of dialogue? We have a problem because
it creates additional work load for everybody-—for the TPC as well
as the researchers. It eithe r slows down work or makes people work
overtime or makes something else drop out , and you sort of have to
assume that everything else has got priority or they wouldn ’ t be
doing it now .

In some cases there is a question of whether we know enoug h about
the project or trust the findings enoug h and that becomes another
problem in eva l uating whether to go with it. That brings up st i l l
another question that we have not pursued , but it mi ght be another
techni que. We ought to have a fleet project team or a user buddy
for every project , and let him sit in on the thing all the way.
I ’ ve got problems w ith that , but on the other hand , it is interesting
enough that we are going to be looking at i t for a while to see to
what extent it may be useful.

Another thing we have not yet started doing , part ly because of a
work load proLlem and partl y because I don ’ t think we are qu i te
ready for it , is wha t I’ m calling end-product ana l ysis. This is
try ing to get at the problem that technical reports are not an
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adequate document from the user stand point and are really not the
end product that is needed . Suppose I have a subproject that is just
about completed out of one of our 6.3 projects. It has a litt l e  self-
administering task that can be done aboard ship and has a wide range
of possible application . Our problem is that what we have at the
moment is -

~ technical report p lu~ 5LL5 of illustrative materials.
Is that c-iough for us to decide what to do wi th it? The answe r from
the training manager ’ s stand point is by no means yes.

I have listed some of the othe r kinds of things that we as training
managers need to know to be able to imp l ement this thing and make it
part of the institution . What other appli cations of the R&D
findings or product do we plan to make? What is it going to cost to
do it? How much time wi l l  it take to prin t it? How much to staff it?
What command are we going to assi gn to do it (in this case probably
the Chief of Nava l Education and Training Support , who has a bud get
for it or can divert something else to it)? How do we use it
aboard shi p? Well , the resource requirements request is the docu-
mentation we go through in order to get bucks. Then there is a
whole set of imp lementing directives that wi l l  pr obably be necessary

~nd by that I don ’t necessarily mean what we in the Navy call in-
structions but simply the papers that need to get out to make all
management levels awa re that this is their responsibility. It
may simp l y be a p iece of paper; for examp le , that says the Chief of
Nava l Education and Training supports this , and that your responsi-
bilities include these things as first priorities. There is a whole
range of those kinds of management actions.

I could go on about getting these kinds of things built into ISD models
and into the costing models and into Mil  Standard 1379 Alpha wh i ch
invo l ves some kind of supporting analytic process so that the con-
tractor knows what to buy and the kind of end product that we as users
need. What I am suggesting is that we beg in by try ing to concentrate
upon end—product anal ysis. Let ’s start talking early in the project
about what kind of end products are reall y needed in order to
imp l ement the findings of this p roject , if they come out good enough
to bz  implementable. I have not laid this on anyone yet , so those
of you who work for me , either directly or indirectl y, at some point
will be asked to undertake some evaluation like this and see whether
we can do it or not and see whethe r it is useful.

Now that gets to another thing we are try ing to do and that is to
increasingly build into our projects , whereve r it is appropriate , an
applications p lanning phase . It is not always appropriate and you
don ’ t always do it at the end. In fact if you want to talk resources
you really need to do it three years ahead of time , as I have
indicated . It mi ght be that it ’ s a continuing process and you do it
on a best guess basis at the very beg inning and then refine it as you
go. But we are increasingly try ing to talk about application
planning. Again it ’s an educational process for the researcher and
not every researcher is adept at this kind of th ing, so it becomes
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an organizational problem , a personne l problem , and other problems
of that type . On the other hand , it opens the gate for the re-
searcher to pull in the user training peop le to talk about “What
if this works , what is it I w i l l  need to give you , and how would
you put it into ope ration?” So it is dnother means of bring ing
these two parties together to communicate . And that gets me to the
point that many of our projects require a management plan. Too
often management plans simply address the prin cipa l commands who are
going to be the players in watching a thing g row . I think we need
to improve upon the management plan and indicate what kind s of
products are necessary as part of the development process. That
is another subject that is hangin g up in the air , and Bob Smith and
I w ill try to talk about it and see if we can imp rove the management
plan part of our projects.

Another thing we are doing, and this is sort of a classic case , is
a bi g project on job performance aiding. We are calling it test
evaluation , even though it ’ s in 6.3. What we are really doing
here is taking the system view of job performance aids. We are
trying to take a bi g enough chunk out of the Navy to find out what
we have to change in the personnel system and the training system
and the maintenance system in order for the Navy to take advantage
of job performance technology that already exists elsewhere . We
are not going to create any more technology. We think there are
all kinds of it around , even thoug h from the research standpoint
there is a lot more that needs doing. What we are trying to do is
i dentif y the change in the total system that wi l l  be necessary in
order to help the Navy take full advantage of this. Of course
there are a lot of interfaces and at the present time we are busy
develop ing strateg ies between us and the users and the research
people to get the whole Navy user community built into this in the
ri ght way so that when it comes down the pike and is as p romising
as it looks , they will  be ready to imp l ement it. It has tremendous
implications in terms of procurement of technica l data and in terms
of the way people are distributed and I am sure that I do not have
to tell most of you what the implications are. What I am suggesting
here is that we become a little more sophisticated about planning
resea rch and looking at it in terms of the total system , instead of
just a research p roject with a technical report as the product.

That gets me to the point that one of the things we may want to try
to do when we are a lit t l e  more sophisticated is to take a project
and , as a pilot p lanning exercise , start at the capability end and
sort of p lan backwards and reall y lay out all the steps tnat are
necessary to reach that capability.

You wil l  note that this differs from POM 80 p lanning, where we
are talking about something that is already in process , something
we know will be coming , something we know to be promising , and
there we are focusing around resource planning. Here I am talking
about the whole ~-usi nes s of user-researcher interface , and how they
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have to feed each other , and what has to be done all the way along
to build the imp l ementing resources . It is vague at the moment ,
but it is hoped that at some later time , when we are more sophisticated ,
we wi l l  be able to handle the p lanning for some projects in this way.

We in the Navy have an experimental training poli cy board. We created
the board a coup le of years ago , and to get a board to work is
another bureaucratic prob l em. It started out on the basis that the
resea rch community needs to haoe access to our schools in order to
get the advice of subject matter experts on content and a variety
of other things , such as space to put the computer terminal in.
We had more requests than we were able to handle in a lot of cases ,
so the board was set up to try to prioritize those requirem ents.
The role of the board is expanding and the board is now beginning
to assume the role of actually looking at some projects to assess
their merits in terms of user needs , cost versus likely payoff , etc.
Again , this is a good opportunity for dialogue between the two
commun i ties .

I think that wi l l  necessitate some gradual change in the mix of
peop le who are on the board. What I find promising , given that we
have had two years to make it work , is that at least it now is a
viable and workable entity. They have prob l ems , but at least it is
working.

We have commented off and on among us that the R&D system is not
desi gned for us. I don ’ t know if the system is des i gned for us or
not , but we should learn to use it anyway. I don ’ t have much t rouble
in mak ing it work if I can get the people to do the things they
need to do. I find the bureaucracy frustrating, but also fascinating
and challeng ing. The same thing is true of the documentation process.
There are all kinds of ways of getting you r stuff visible-—of getting
decision makers to look at it. Within the Navy we have a capability
that the Chief of Naval Material operates for us. The research
community regularl y goes up the chain of command throug h the Material
system . The Navy Personnel Research and Deve l opment Center is
commanded throug h the Chief of Nava l Material organizationall y, so
that is why I address the Material process. The opportunity is
wide open for the research community to propose any kind of training
or personnel systems that they think could be made to work. We
do not see many such proposals. I don ’t know if that is a problem
with the researchers with whom we work--that they are not adept at
massag ing the system or at writing papers or what--but we don ’ t see
anywhere near all the system proposals that I , at least , would like
to see. May be you think they wil l  be turned down , and you don ’ t like
that. I know that happens sometimes on the training dev i ce side and
it upsets the people who wrote the proposal. You don ’ t always win.

I would certainly like to see the researchers do a lot more thinking
about advanced systems and make those kinds of proposals to us. There
is a set of documents called Science and Technology Objectives that
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the Chief of Nava l Operations , through Bob Smith , sends around. They
dea l with our area of work , and I wonder to what extent the user
community of the Navy Training Command has reall y put a concentrated
effort into getting those things through the system. My personal
impression is that within the Edu cation and Training Command in the
Navy there is very little attention to those documents. Yet they
represent one of the ways the Chief of Nava l Operations communicates
to the Chief of Nava l Research and to the Chief of Naval Material
about some of his priority problems . They can be used along with
many other sources of inform ation by those two princi pal R&D agents
to determine what the 6.1 and 6.2 programs ought to look !ike. That
is our fault ; ~-.e are not communicating.

Annually we do JRDOD , wh i ch is a bi g secret document (although our
piece of it is not) that doesn ’ t get reviewe d thoroug hl y, and yet
it has an impact on the joint arena and on what goes on in R&D.
DoD periodically puts out Mission summaries and asks for comments.
I have yet to see any of them come out of the Trainin g Command , al-
though they have a set.

Hank Taylor lately has been running training and personnel technology
conferences . Again , I do not see much attendance there by users , who
tend to think of them as being by resea rchers for researchers.

Per dollar , our prog rams get more intensive review than any other R&D
programs that exist , and yet we on the user side tend to look at the
reviews for researchers .

One other thing we users do not do is take advantage of the capabilities
within the Navy for prototype development. About the only place we
make prototypes is in the area of training dev i ces. It is very
hard to get the training community to address itself to the need for
prototype development.

We have continuing problems with the length of Navy boot camp . In
the last ten years it has ranged from 7 or 8 weeks up to 1 1 or 12
weeks . The length is indeterminable. We have recently been driven
to put it down to ei ght weeks and it looks like OSD is talking about
seven weeks and somebody just this last POM cycle said why can ’ t it
be six weeks , so I guess we wi l l  have to answe r that problem . In
going down from nine weeks to eight weeks we had TAEG do a study of
boot camp . TAEG did such a study and to some extent has redesigned
boot camp . Instead , why couldn ’ t we have done sort of a zero base
l ook at boot camp training from the R&D standpoint--and that is what
I mean by prototype development--and rea lly set up what it ought to
be . I ’ m not saying what it would become , but at least we would have
a boot camp that had some additional rat ionality to its content and
approach.

In summa ry , I have talked about different definitions of products ,
about several dimens ions of the need for better p rocesses of plann ing
for application , about the user doing a bette t job of try ing to
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address what he is getting and what he needs , and about the need for
more attent ion both to proposals and requirements within the “systems ”
context.

And that ’s it.

DR. SANDS: The next speaker wil l  be Mr. M . A. Schwartz , NPRDC.

UTILIZAT ION OF PEOPLE-RELATED RESEARCH AND DEVELOPMENT: A CASE HISTORY
OF THE SHIPBOARD FACILITIES MAINTENANCE DEMONSTRATION STUDY

Mr.  Melvin A . Schwartn
Personnel Research Psycholog ist

Navy Personne l R&D Center

The case history we are going to discuss today is part of the Shi pboard
Manning and Automation Program which is being conducted out at David
Taylor Nava l Ship Research and Deve l opment Center in Annapolis. The title
of the paper on which my remarks are based is called , “The Utilization
of People-Related Research and Development : A Case History of the
Shi pboard Facilit i es Maintenance Demonstration Study. ”

In my talk today, I am going to cover four basic areas:

1 . An historica l background of the program.

2. A brief descri ption of a study that we conducted and are in fact
stil l  conducting.

3. A brief discussion of the problems that we experienced in con-
ducting the ini t i a l  phases of the research , and also the
problems wh i ch have implications for the later utilization and
acceptance of results.

Lt . We wil l  end with a parochial review of positive and negative
factors which we believe to affect the utilization of results.

Back in 1972 , in li ght of the cost of personnel and the shortage of
manpower due to the all volunteer force structure , Admira l Zumwalt ,
then CNO , issued an action memorandum directing that laboratories
and various Navy organizations become concerned with reducing manpowe r
in the fleet. A committee was appointed , and a joint fleet laboratory
p rogram was established , with DTNSRC des i gnated the lead laboratory .
Partici pants in the prog ram included the Navy Personnel Research and
Development Center Destroyer Deve l opment Group, and we had inputs from
the Navy Ship Eng ineering Center and from the Chief of Nava l Material
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Combat System Advisory Group. The objective of the total program was
to reduce mann ing while maintaining or impr oving operational effec-
tiveness and shi pboard readiness.

The general approach was to conduct a set of p ilot studies. We
started off by doing a pilot stud y on reduced bridge manning, where
we introduced all kinds of new equi pment , procedures , work space
layouts , and manning alternatives to see if we could reduce the number
of people on the bridge. The stud y was conducted using both mockups
and quite a few operationa l shi ps. It was conducted with the assistance
of the Destroyer Development Group. Ships were dep loyed with alter-
native confi gurations of equi pment sets , which were designed to save
manhours , and we desi gned alternate procedures.

The results of the stud y were generall y positive . We found that by
automating certain equipment and functions we could reduce the number
of men standing watch on a destroyer clas3 shi p or an FF 1052 class
ship from 12 peop le in the p ilot house and related areas to about 5.
When the results of that study were in i t i a l l y  disseminated , many
ope rators expressed considerable resistance to the imp lications of
those findings. A typica l response was , “If what you say is true and
you can reduce , say, seven people times three watch stations , you
are going to take 21 peop le off my shi p, and I’ m alread y having
trouble getting done my damage contro l , my facilities maintenance , and
a bunch of other shi pboard functions. ”

Upon hearing these objections raised by operators , the scope of our
program was expanded to include many other functional areas.
Facilities maintenance was one of them. It is sort of punching into
a bi g bowl of jelly. You have solved brid ge manning problems and
out pops a damage control problem or facilities maintenance problem.
The faci l ities maintenance area was assi gned to me , and I have become
known as ‘‘Mr. Clean ’’ for the Navy . It is a stud y, and it does respond
to a user need. Facilities maintenance includes those actions per-
formed by shi p ’s force necessary to maintain conditioning , cleanli-
ness and appearance of exterior and interior shi p spaces , hull and
hull fittings , but not including be l ow the water line. To be more
specific , it includes painting, chi pping, scrap ing , peeling, waxing,
washing , buffing and all those tasks that your wives do at home or
your husband or boyfriends or whatever. We did not do an extens ive
cost-benefits analysis , but upon try ing to get a handle on how bi g
the manpowe r expenditure problem was , we l ooked at the average annual
personnel costs from a manpowe r costing document and used as a
hypothetica l population 125 FF1052 class shi ps.

We found that they are spending roug hly $2~0,000 per ship per year in
just manhour dollars for getting that work done. That comes to an
equivalent of 27 men on a Shi p manned by over 200 peop le , working
full time on nothing but these tasks. That is not to say that they
do only that , since the way the functions are currently admin istered
aboard ship they will  grab whoeve r is available , usually the ncn-
rated seaman. Life cycle costing for that same population of 125
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destroyers conservative l y is in excess of 3 bill i o n  dollars. If
there were onl y 125 ships in the fleet we could possibl y live with
that life-cycle cost , but there are well over 400 ships in the fleet.

An initial analysis of the problem in the manpowe r area indicated
there were many impromptu organizations established to do it.
Departments had their own areas of responsibility for cleaning.
It was not a systematic approach to the problem. The peop le doing
the jobs did not have adequate training. You may wonder what training
you need to swing a swab or vacuum a floor. You do need training.
Certainly they were not motivated to do that kind of work. They
joined the Navy because they saw a T.V. flick with a guy with earp hones
on his head watching a scope . Swing ing a swab was not their idea of
a ca reer in the Navy . There were not standard work procedures and
management techni ques , there were no systematic work schedules . Now
the Navy has deve l oped a thing called the PMS , the Planned laintenance
System , wh i ch has been used to some degree with success.

Throug h the Planned Maintenance System , maintenance of operational
equipment such as radar , sonars , motors , gun shooting things and
propulsion things have b’~en addressed in a systematic fashion . We
now have routine and periodic procedures for maintaining them. We
also have an extensive reporting system , yet there is nothing like
that for facilities maintenance in the fleet today. The work pro-
cedures that they use are inappropriate , or outdated . A lot of
cosmetic painting goes on. People don ’ t know the difference between
rust and red lead. People don ’ t know that it is not ri ght to put
paint on without washing the surface . People don ’ t know that some-
time s you do not need to paint , but could just wash the surface .

Equi pment and materials , standard Navy issue items , has not seemed
to keep pace with modern technology in the janitorial services
business. The Royal Navy has come to grips with the problem and
so has our hotel industry and a l l our janitorial maintenance
facilities all over this country in the civilian sector , yet nobody
in the Navy heretofore has ever addressed this problem from the
same standpoint , at least not as one problem.

Especially on olde r shi ps , the spaces are simp ly not desi gned for
maintainability. It is hard to clean mazes of overhead wi reways and
do a deck that has so many beams coming out of it , and no false bulk-
heads in it. The problem of maintainability is clear to the Navy now ,
and peop le are addressing the problem of redesign for ease of main-
tenance . The cumulative result of all of these problems put together
is that manpowe r is significantl y wasted , material is wasted , shi ps
deteriorate , and there is a l owered morale and work motivation , not
only for the people doing the jobs but for the people liv ing and
working in the spaces that those peop le are supposed to be doing their
jobs in.

These problems have been hang ing a round for at least a hundred years.
Part of the problem is due to the fact that nobody ever addresse d
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them all at once . Who cares if the use of disposable mess gear means
that dishes don ’ t have to be washed.. .when you compare that with the
need for a new shi p in the Navy . If you pulled together the entire
maintenance job , you mi ght have a different perspective . Another
reason for the inaction is that operational criteria have never been
defined in the maintenance arena. How clean is clean , or how corroded
is corroded , depends on who is viewing the situation . Even if
appropriate criteria we re deve l oped and addressed , the resources have
neve r been pulled together to conduct a long itud i nal study . And
that is part of the bureaucratic problem .

Lastly, the Navy has a “can do” spirit , and they do remarkably well
with it. Tradition has been one of the major obstacles to getting
the facilities maintenance problems addressed. The Navy had the
manpowe r to do these jobs and in certain situations they were not
required to man the guns or man watch stations and so they cleaned
the shi p. But the situation has changed . There is no reason to
suppose that the problems are going to go away either. The desi gn
trends in new shi ps indicate that there is going to be increased
sophistication in automation . That means decreased crew size as
per the brid ge manning studies. But at the same time , ships are
being increased in size , and there is a decrease in the non—rated
watch standers that are going to be available for this kind of work.
Personnel problems have increased since we have an all—volunteer
force structure. People have a hi gher expectation of quality of
life and they are going to express their objections to facilities
maintenance .

The objective of our study was to demonstrate a reduction in
faci l ities maintenance (FM) manhour expenditures while improving
the condition , cleanliness and appearance of shipboard spaces. The
approach we took in our first phase of the study was to anal yze the
facilities maintenance problems and future facilities ma ntenance
requirements. We did a space analysis of about 30 or 40
percent of the ship board spaces aboard a destroyer and determined
what the cleaning and surface preparation and corrosion con t rol
requirements really were . We generated candidate concepts in each
of three or four concept areas , ~ ch as manpower , equipment and
materials , and training. We screened the various labor-saving
devices , materials and p rocedures , and developed physica l repre-
sentation of these. It was not that we warted to bring aboard a
p art i cula r piece of equi pment to solve a problem. We -vanted to
know if the idea of using that piece of equi pment would hel p in
reducing the manhour requirements in getting the jobs done more
efficiently.

We desi gned an experiment and selected variables of interest
including cleanliness and appearance of the spaces . We developed
a rating scale and a skil l and knowledge test to determine the
knowledgeab Mity of people doing the jo’ s. We used an att itude and
motivation questionna ire , and a number of other brie fing and
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debriefing questionnaires which got at the shipboa rd personnel attitudes.
We installed the physical representatic~ns aboard an operati onal ship,
dep loyed the shi p for about a year , aralyzed tne data , and reported
our findings. In short , we wanted to determine empiricall y whether
innovations in each of our concept areas contributed something of
value to manpowe r requirements , cleanliness and appearance levels ,
attitudes of the crew , and crew skill and knowled ge. We also wanted
to determine , within each concept area , which of the concepts seemed
to hold the biggest bang for the buck , and also later on in the
program to determine the optimally effecti~~ mix of concepts and
specifics (specific equi pment , materials , pr cedures , and training
systems)

Now I would like to talk about the results of our Phase I . We had
many problems in conducting fleet research . It was a sheltered
field stud~’; we had the ship on a not-to-interfere basis; even boarding
the ship was a problem , but we will  get to some of these problems
later. The results , in fact , indicated that approxim ately 42 percent
of the manhours can be saved in comparison with documented manhour
expenditures and shi p manning documents for the class. And that does
not include surface preparation and painting, which we did not
address. We set up an ei ght man team to do virtuall y all of the
facilities maintenance tasks for all common use spacei plus the norma l
spaces assi gned to the first division . More spaces were assi gned
per person , yet the cleanliness and appearance rating forms indicated

• that there was a decided improvement in cleanliness and appearance .
The skill and knowled ge u members of the team , as measured by our
ad hoc skill and knowled ge test , increased very si gnificantl y both
in a statistica l and p ractica l sense . There was no apparent effect
on morale and motivation due to the FM innovations.

One of the limitations in our research was that only 40 percent of
the shi ps ’ spaces were i nvo l ved and we did not really have the total
system invo l ved . We did not consider a function wh i ch takes up about
25 percent of all the facilities maintenance manhours ; i.e., surface
preparation , corrosion control and painting. We did not do any bil ge

• cleaning , and only first division personnel were i nvolved in the
st udy. During the research imp l ementation phase we encountered many
problems which gave us heartburn in collecting the data and certa inl y
would interfere with later acceptance and utilization of any of the
positive findings of the program.

The re was organizational resistance to change. Some peop le believe
that you don ’ t reall y need new mater ial and equi pment or training
programs . They believe that leadership and accountab ility wil l  take
care of all of your problems . I think this has been demonstrated
not to be the case , that you do need more than accounta bility. We
had difficulties in boarding the shi p, wh i ch was dep l oyed all over
South Africa. We had difficulty in getting out the reports. We
felt that it was best to communicate results to ope rators and users
in their own language by their own people. However , the Destroyer
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Development Group, wh i ch is part of this program , consisted of onl y
an operator and a consume r , and because of rotation of personnel
throug h the office , it took quite a while for them to publish their
study . Well , operators are less likely to read a laboratory report
than they are to read a report from another operator. I don ’ t
really like the demarcation , but nevertheless it does exist.

In continuing the research effort , there was threat of a funding
cut. We thoug ht we were going to ~et cut off without ever being
able to get into Phase II .  We did not have a requ rements document ,
aid this came back to haunt us later on when the funding was taken

• away temporaril y. We went looking for sponsors to continue the
research program. Sponsor responsibilities for continuing the re-
search are fractionated because there are equi pments invo l ved that
have to be service—approved , and that is done by the Naval Shi ps
Eng ineering Command. I’ m sure you ’ re familiar with the problem of
fractionation of responsibilities.

— 
Despite the problems , we finally got our money and are now continuing
into Phase II.  I would like not to make a va l ue judgment at this
point in our work , except to say that I think some of the results
are being accepted prematurely when we don ’ t have adequate evidence .
The FFG 7 is a brand new ship being built in Bath , Ma i ne. Their
manpower man used to work on the project with me. He helped deve l op
some of the innovations. In fact , during the entire stud y and
implementation p -ogram , we got the whole fleet invo l ved. We asked
them to hel p select the equi pment , procedures and materials a ll the
way throug h. In the FEC 7 project office , there is now a guy who
is to work the project with us. One ship is putting our whole
project on their ship and in turn w i ll g i~’e us data on how well the
innovations work .

PMS3O6 , a newly established office for fleet maintenance , became
very interested and asked if there was anything they could hel p us
with. We brief them and keep them informed of all the deve l opments
in the p rog ram , and perhaps sometime in the future they wil l  become
very involved. CII’ICPACFLT read the Destroyer Development Group
report and became interested . They wanted to do it ri ght now , and
again we suggested they wait until we finish our research . It
w i l l  be two or three years ti l l  we get all the data in and analyzed ,
so they decided to do a stud y just like ours.

Going into Phase II we want to do the same thing on an expanded
fl level. We want to deve l op new procedures for an entire shi p class .

actuall y more than one shi p c lass , this tine . We like to believe
that the concepts that we are evaluating wil l  5e just as valid fnr
an LST or an aircraft carrier as for tht. destroye r class ships.
We are also deve l op ing a large management information system ,

- where the contractor wi l l  go in ard analyze facil ities ‘iainten . -

requirements and develop a work management distributio n SvS~
very much like the one we used in the first phase o~ r ” i~
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We will also be preparin g technica l manuals. I failed to mention
that we have also developed 13 aud i ovisual training modules , things
l i k e  how to str ip a deck , how to clean a head , safety in facilities
maintenance , the use of chemicals , etc., and we feel that this is
at least partly responsibl e for the improvement in skill and know-
ledge as well as in the cleanliness and appearance of the shi pboard
spaces.

We are also going to develop more modules in the area of corrosion
control and surface preparation. We are always looking at labor-saving
devices and equi pment and materials , and we are tooling up now to
purchase those for the test-shi p population in the next phase of
our study. We are going to do an entire ship, and consider all
the interactions among the various department and division s aboard
ship. And we plan to do a cost-benefit trade-off ana l ys i s to show
where the bi ggest bang was. The approach will  be essentially the
same as it was in Phase I .

In terms of a retrospective anal ysis , and again I have to think it ’s
a little parochia l , but if we had to do it ove r again we would look
in the R&D planning phase for the following features :

I. Ensure widespread need recognition , and we reall y neve r
had any problem with this.

2. Establish ad hoc teams of potential sponsors , users , study
participants and researchers. The team responsibilities
would include the generation , coordination and dissemination
of a specific operational requirement document , something that
would give us a charter and license to operate , backed up
with money. The team would also establish the study objective
jointly, each par t ic i pating at his own leve l of capability and
in his own area of concern . But everyone ’s v i ews sho u ld be
jointly considered .

3. Deve l op the study approach . The researcher cannot afford to
remain in an ivory tower; he has to dea l with the realities
of collecting data aboard a ship that is floating a round in
the ocean , and also get the plan of logistic support for the
study .

Now , the planning for the logistic support of the study bears little
relationship to the ultimate logistic support that will be required
for utilization of the system , and bo th shou ld  be addr essed . The
support requirements must be considered in earl y planning , we fee l ,
in order to ensure utilization later on. You should acquire a
competent and motivated research staff and adequate fac ilities.
We have been fortunate in this respect. You should jointly develop
the study design , the innovations to be evaluated , and the test
p rocedu res and sche du l es , and seek change advocates at a ll levels
to avoid the not-invented-here syndrome . I think we have had a
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reasonable degree of success , al thoug h we d i d hav e probl ems . There
were one or two people , some on the facilities mainten ance team and
some at team-manager leve l , that felt accountabilit y was the only
answer. Th is really impeded progress for a while , but there was
one guy on the team who reall y ate this stuff up. He got into
doing the job , showing people on the team how to do the job. Tha t ,
coupled with the fact that these people did not have to stand
watches and only had to work half a day , he l ped them to tolerate
this p rogram for a considerable length of time until it got to be
too much . Th ree months of it is about all you can have . And that
has implications for the design of our next team concept. Maybe
we should consider a permanent team , a rotatable poo l of peop le ,
as they do in mess cooking in the fleet today. We are going to play
with that concept in this next phase.

You must begin with the early research planning phase. Even though
you do not know anything about how the innovations are going to work
out , you have to begin to plan you r transition requirements.

I n Phas e B , deve l opment and testing, inputs from the users and
industry and system deve l opment people should be considered . Joint
installation of systems and joint data collection effort should be
arranged whereve r practicable. The study should use the peop le in
the fleet if they have the time and are wil l i n g  to cooperate. If
they are part of the program , you will  have more success in com-
pleting the study , and if the results are positive , you wil l  find
it a lot easier to put the systems aboard ship.

You have to be prepared to compromise your experimental design. You
have to keep the sponsors , users and potential trans ition organization
adv i sed of p rogress and intermediate deve l opments and findings.
Audiovisual p rograms can be very hel p ful. The researcher should
f o l l o w  thro ug h with organization s to be involved in the transition .
We sho u ld  spec i f y the requirements for utilizing the research results
in as much detail as practicable. Include requirements for approva l
of logistic support requirements , and requirements for additional
studies , such as studies of reliability of equipment and study of
safety and costs.

Finally, an essential step is communication of your stud y findings.
Researchers , sponsors and users should participate in the plann ing
for fleet imp l ementation . When you are reporting you r study findings ,
it helps to target you r communications at relat ively homogeneous
audiences . The deve l opment agencies , and these are all the commands
that are concerned with tra ining and equipment utilization , log istics ,
and safety, should consult togethe r to develop a follow—up plan for
utilizing the results. You may want to read our document entitled
Facilities Maintenance Demonstration Study for a better understanding
of the study.

I think that ’s all I have to say.
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DISCUSSION

COMMENT FROM THE AUDIENCE : I’d like to comment on your heavy emphasis
on coord i nating and planning. I get concerned that maybe sometimes
we on ly  add to the leng th of the resea rch and thereby confuse the
issue even more when we over-extend this coordination . I am in full
ag reemen t wi th you tha t we oug ht to have the appropriate peop le i nvol ved ,

H but I had a feeling here that we were going in the direction of overkill.

MR. SCHWARTZ : You have to understand from my own point of view , that
this was an exciting problem to work on in that the solutions were
so crys tal  c lear and nobody could re a l l y  ar gue w it h wha t the app roach
was. It was easy to convince people that they had a problem and
they needed a reasonable attack on it. I admit , however , that the
more you get into comittee planning efforts , the more lengthy and
complex the whole approach may become and that will extend you r re-
search time . That may even be what keeps you from doing it.

COMMENT : The trade-off here seems like a good one. That is to say ,
people don ’ t like to clean ships; it ’s not something you will get a lot
of support for; it ’s a chore. I doubt that this application has been
ove rdone , and that is a virtue . And this retrospective plan that you
have , w h i l e comp rehens ive , has a better chance of ach i eving results
than if you did not get people involved .

DR. SANDS: Are there any other questions on either paper?

QUEST I ON : A quick question on the first paper. Did you ever
define products? It would seem to me appropriate for your purposes
to make clear how your definit ion differs or relates to the way the
GAO defines products.

MR. MALEHORN : My understanding is that the GAO defines a product in
terms of technica l reports. We would say that it reall y depends upon

• the project itself and what its implications are . I’ m not sure I
could even say there is  any m i n imu m standard .  When we were t ry i ng
to deve l op a response to the GAO report , we spent a couple of hours

• talking about units of measurement. Othe rwise you don ’ t have any
type of standard . So, I think a product , from the standpoint of
implementation , could be a whole range of things and it just depends
on the particular project and what its implications are. The issue
of what is a p roduct really is kind of critica l for us as a community.
We say “utilization ” and “research utilization ” when we really mean
product utilization . So you must be very clear on what product means
in  order to deve lo p a v i a b l e  s t ra tegy and sys tem tha t the Cong ress
and everybody else can understand and accept.

COMMENT : I don ’t understand. If you knew that a report of the find ings
of a study were to be i ts p rod uct , and you wanted to get those findings
utilized , wouldn ’ t you refer to that as research utilization ?

-192-



MR. MALEHORN : Wel l , if the report is a product , then you go a very
• different way ; you get a report on whether or not you had report

utilization . If , on the other hand , i t happens to be an ins truc t i onal
unit , you have a different criteri on for utilizati on . It sounds
t r i v i a l  a t f i rst , bu t it is not. I think you want to prepa re a list
wh i ch i ncludes various possible types of contribution s.

~ •1
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POLICY RECOMMENDATIONS FOR IMPROVED RESEARCH UTILIZATION

SUPtIARY

For purpose s of this session small groups met by military branch
to develop policy recommendations for inrproved utilization of hwran
resources RDT&E, and then reported their recommendations in p lenary
session.

The Air Force group, chai red by COL Ralph Hoggatt , Air Force Human
Resources Laboratory, made the fol lowing recommendations :

A research utilization system should be formal and should be
docwnented.
Effective RU requires an intimate and continuing proc ess of
interaction between user and produc er.
The “contract ” between researchers and users should be compre-
hensive and definitive, specify ing such things as objectives of
the research , products , uses, users , logistics requirements ,
cost estimates, and risks .

• There should be an ad hoc committee to monitor the R&D project.
Cost-benefi t ana lysis is essential.

• The applications function is a full-time job.
There must be high-level endorsement of findi ngs and recommen-
dations.

• A p lan for  marketing the product is essential.
There must be evaluation of the product by the user as well as
research community.

Jud ah Drob, Department of Labor, recommended that the conferees urge
DoD t~’ appoint someone at a high level to be responsible for : stimu-
lating action by each of the services in the area of utilization,
promoti ng interchange of RU experiences among the services, and
encourag ing the insti tutional izat~-on of RU. He suggested that such
an appointee shou ld be asked to:

Obtain appointment of counterparts in the services.
Convene conferences to promote utilization.
Urge aBsl.gnment of uti lization specialists in research and
user organizations.

• Organize linking units .
• Develop storage and retrieval capabilities.

Promote unders tandi ng of RDT&E and research utilization.

Dr. Arthur Drucker, Army Research Institute, reported the following
recommendations by the Army group :

• There is need for a coherent system for accumulating and priori-
tizing research requirements .
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• Such p rioritizing should not be the function of the researcher.
• All potential conewners ehould be involved early.
• The research progr am should be responsive p rimari ly to guidance

documents.
There is need for users to develop an understanding of the research
process and of what can be expected by way of research products

Bert Griffis , Rehabilitation Services Admini8tration, offered a set
of whimsical prescriptions for  inrp roved utilization.

Dr. Robert Smith, Offi ce of the Chi~ef of Nava l Operations , reporti ng
for the Navy group, suggested that the Navy human resources RDT&E pro-
gram is both relevant and cost-effective He reported the following
recommendations for becoming even more effective in utilization:

• There is need for  earl y and continua l joint p lanning for utilization,
including identification of peop le to be kept informed , generation
of cost-benefit data , identification of end products and specifi-
cation of inrplementation requirements.
Resources for utilization should be increased.

• App lication officers should be assigned to key user agencies .
• The R&D community should provide technica l assistance to the

user coninunity .
Technica l reports should have executive summaries tha t contain
cost-benefit information and indicate expected users and uses
of the report.

• There should be an annua l repor t of utilization.
• There should be a system for tra cking utilization.

In the ensuing discussion Dr. Rostker exp ressed dissatisfaction with
the reconinendations, suggesting tha t they were largel y a recap itu la-
tion of existing procedures . Dr. Uh laner commented tha t the issues
we are strugg ling with are long-standing and complex, and not like ly to
be amenable to standardized solutions . He further suggested tha t p rogress
will be largel y a function of the skill and dedication of peop le, and
that the military system is well endowed with this resource on both
the user and researcher side . CAPT Clarkin emp hasized the need for
a lessening of the isolation of the re8pective coninunities , while
maintaining a responsible autonomy

Dr. Sands concluded with the hope tha t the symposium will have con-
tributed to the dedication of peop le to build the kinds of linkages
that have been suggested throug hout the conference in the interest
of imp roved utilization of peop le-related RDT&E.
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POLICY RECOMMENDAT IONS FOR IMPROVED RESEARCH UTILIZATION

THE CHARGE TO THE CONFEREES

DR. SANDS: I would like to talk about what it is we intend to do for
the remainder of the day, and what it is we are generally expecting
for tom3rrow . As was indi cated earlier , Dr. Rostke r wi l l  be attending
the 8:00 a.m . meeting and he will remain through the morning session.
He is doing that for the purpose of providing opportunity to continue
the dialogue , and I’ m certain from talking with him that he wants to
encourage dialogue .

With reference to the 1545 group meetings , we are go i ng to ask certain
members of the faculty to sit in with the Army and the Air Force since
these groups are rather small.

I think we have come to a point where I would like to reflect on what
it is we have done this week. First of all , Admi ra l Metcalf hi gh-
lighted many of the issues in research utilization . These issues
were problem-oriented . That discussion was followed by an assessment
of our track record , so to speak , based primaril y on the view from
GAO and the interpretation , documentation and reply by DDR&E as
reviewed by Colonel Taylor.

The n , at the banquet on the evening of the first day , we had
Or. Rostker ’s address , ori g inall y intended to be the keynote address ,
which we have revisited today. Dr. Rostker , as I see it , was
attempting to underline the current expectations for people—related
RDT&E. Are these expectations being fulfilled? And if they are not
being fulfilled , what appears to be over the norizon? What are some
of the major thrusts that may impact on the management of RDT&E in
the near future?

We also had a state-of-the-art session , where we heard and discussed
perspective s from a number of federal agencies and other institutions;
and there was an attemp t to relate those experiences to the literature.
We met in our respective military service groups for purposes of
certif ying many of the shortfalls , needs , problems and issues that
had been mentioned by Admira l Metcalf and Colone l Taylor. Today we
considered a number of case problems , with an attempt to i dentif y
specific utilization strateg ies that mig ht be applied to improve
the use of the particular innovative products descr ibed in those
studies . This afternoon we hea rd , f ro m Mer l e Mal eho rn , what seemed
to have been a p rocess methodo l ogy that appears to make a lot of
sense to me, followed by a case stud y portray ing a numbe r of success-
ful instances of utilization strateg ies.
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Now we are at a point in this meeting where I’ m f e e l i n g  a l i tt l e
anxious , not because the group has been reduced in number , beca use
I expected that to happen. I also expect that the interaction and
the various rnfluences that have happened as a result of it , have
carri ed over here in this room, in a form that is useful. And I
expected that a core of people like the ones who are here now would
be depended upon to formulate some tentative conclusions as to what
seems to be needed in the best interests of improved research
utilization . That is what I hope we will accomp l ish this afternoon .
Please take whatever length of Ume is necessary to formulate some
major concl usio ns , and the implications of those conclus i ons if they
were acted upon . I hope you will ge t to a poin t whe re tomorrow
morn in g we can make some cl ear and sound recommenda t ions that m igh t

• have i mpact on policy formulation . I am hop ing that the kind of
recomendations that are generated on the basis of what has happened
this week will provide the type of dialogue that Dr. Rostker will be

• yearn ing to hear in  the mor n i n g ,  and will be prepared to criti que and
respond to. I am not sure if I am being clea r as to what the charge
is at this particular time . Ed , why don ’t you g ive f i ve words on
what it is you think we ought to be prepared to do in the morning.

DR. GLASER : As we listened to Dr . Ros tker ta l k , I think a number of
people in the research commun i ty felt that his stance was , i n a sense ,
attacking and adversarial. 1 think there is an opportun i ty here to
have a dialogue with someone who is in a major policy position to
influence appropriations and other actions in the Navy . I think
you will find a receptive attitude tomorrow morning . A constructive
question to consider is what can we do together to get the people
at this conference and Dr. Rostker to understand each othe r better
and get on the same track. You have peop le here, such as Bob Sm i th ,
Gl enn Bryan , and others , who are in a position to exert major in-
fl uence in the situation . I think if we can focus on what can be
done cons t ruc t i v e l y  to f ac i l i ta te the br i dg i n g between good R &D and
wha t Con gress , the public and the operating forc es wou ld l i k e to
see as payoff from this investmen t, we t 11 have made major progress.
At the same time , we perhaps need to educate all concerned that in
R&D there is a certain amount of “drilling. ” By this I mean tha t

• you hope to hit oil and may in fact do so much of the time , but no
matter how good a geologist you are , there i n evi tabl y w i l l  be , and
are , some dry holes . That is part of the inherent risk in R&D.
It is not a sure thing.

The re are l essons to be l earn ed even f ro m ef for ts tha t do not work
out well; e.g., we a t leas t l earn  not to d r i l l  i n  the same p lace
under the same conditions next time . So, in my mind , the f i ve key
words in Dr. Sands ’ charge are : COME UP WITH HELPFUL RECOMMENDAT I ONS
--to fac ilitate the utilization of that which is worth the pro-
motional effort. That imp l ies that you don ’ t go out and try to market
or was te you r energy and resources i n pu s h i n g  for the utilization of
every R&D output. A certain number of things that you try w i ’l not
turn out to be useful. But a kind of policy question that you
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conceivably mi ght ra i se is how long do you dri l l  or how many feet
do you go down before you say , “Well , this doesn ’ t look very pro-
m i s i n g .” A pilot study may be a good way to go before you invest

• large amounts of money , if i t is possible to get some kind of
indication of potential payoff through a p ilot effort. You then
can refine your approach and proceed if it looks worthwhile.

Finally, a legitimate and nondefensive point that should be made
to GAO and Dr. Rostker is that knowledge , as Dr. Donald Pelz at
the Un i v ers it y of M i c h i gan has observed , can be used in more diverse
ways than the term “utilization ” ord i narily imp lies . It can be
used to help formulate policy , to solve problems , or to imp l ement
programs . Modes of use can vary f ro m “instrumental ,” such as
assisting a specific action or decision , to “conceptual ,” such as
affecting a decision maker ’s understanding or thinking about an
iss ue. Th us , some of the subt ler  ways i n wh i ch R&D f in d i ngs a re
utilized may not be easy for GAO or anyone else to trace neatly
and definitively.

POLICY i~ECOMME F1DAT ION S

DR. GLASER : We l l , I think we mi ght say we l come to the survivors
of this 3 1/2 day meeting. We appreciate your staying aboard. Let
us now turn directly to hear from each of the three Service groups .
I wonder if Colonel Hoggatt , the representative for the Air Force
group, could come up first and let us know what you fol ks would
recommend.

AIR FORCE

T COL R. S. Hoggatt, USAF
commanding Officer, App lications Office

Air Force Human Resources Laboratory
Brooks Air Force Base

What I intend to say does not constitute a step—by-step process , but
I th i nk it is  a d i s t i l l a t ion of some of ou r topi cs and of our
think ing. Our views can be organized into seven top ica l areas:

1. The first area has to do with the matter of communication
between the researcher and operator. Regardless of whether
the problem or requirement is research-generated or operator—
genera ted , there should be an iterative process between the
two until you get the problem so clearly i dentified and defined
that you can write a “request for personnel research” (or RPR
as the Air Force calls it) , which then gets it into the system .
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2. The RPR i tself is really an estimate of what you intend to do ,
and includes such things as: the bud get expectations ; that is ,
how much money you expect to use in the research ; the objectives

• of the research; the intended uses and concepts for use of the
• research ; the major prospective users and how it is going to

be used . A situationa l description on how the problem came
up would be help f u l , p lus a cost estimate or indication that
a cost analysis should or should not be made.

3. The research p lan should inc l ude the detailed p lans and p ro-
gramming of the research and should be done by the research

• commun i ty itself. It should contain a delineation of the logis-
tica l backup necessary to support it , inc l ud i ng the long-range
costs three years down the pike . It should serve as a contract

• or charter between the research community and the operationa l
community . The research p1an should also indicate the technica l
forecas t r i sk s tha t may be in volve d , whether or not results
useful to the operational community are expected , and some id ea
about where there may be slips in this whole process. These
steps are pretty wel l systematized within the Air Force
Regulation AF-80— 5l .

• 4. We felt that one of the things that came out of this sympos i um
was the r.ecessity for an ad hoc committee to oversee the research.
It might include th~ researcher mana ger , an app lications person ,
a facilitator , a user and a techno l ogist. Such a committee
wou ld se rvc~ a liaison role with the other commands. In the
A i r  Force we a re rea l l y  p re tty separa ted , but the Air Training
Command model would be a good one to follow .

5. The research activity per se includes the collecting of data ,
with mon i toring by the ad hoc committee . The sponsors of the
research should be continually advised or updated each time a
significant event occurs . In the Systems Command we have a
document called the “Mazes .” Each time a signi ficant event
occurs within a research it is documented there . We intend to
formalize this in a forthcoming update of 80-51. This will  be
given to the research requester on a perio dic basis every three
months. During this time one of the steps you may have to take
is a possible redirection of the research because some things
you found out in the data collection may suggest a need for
refinements or changes . You are concerned during this time
with quality control and we felt possi bly a coalition of the
researcher and the opera tor would  be a good i dea. However ,
i f  you have enough commun i cati ons and you unde rstand each
other ’s problems , this isn ’ t absolutely necessary , but it
was mentioned .

6. In the research results step you anal yze and evaluate the
data , formulate recommendations , generate a report and complete
your cost-benefit analysis.
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7. The Air Force system needs to be upgraded in the applications
ar ea. We ar en ’ t particularly strong here . You cannot do
it on a part-time basis. In the applications process the re
needs to be some hi gh-leve l endorsement of your findings and
rLcommendations . There a.so should be invo l vement in your
research p rojects. There needs to be a p lan for briefings , and
for marketing the research . In this phase you i dentify sp inoffs
and additional products. You get in touch with transfe r agents.
You have the use r evaluate the p roduct , and you evaluate it
too, so it doesn ’ t just get pushed off into a corner someplace
and comp letely disappear after you have spent the time and
money at the request of somebody to do this. You then work
out some way of transferring the funding from the research
area to the O&M area. This can be shown as a six-section p ie ,
with an applications p iece in the middle. That offers a good
learning tool for what we think should be done .

D I S C U S S I O N

DR. ROCKWAY : The major points we are trying to make he re are that
we think a research utilization system should be forma l and it
should be documented . Particularly in a military environment you
need written agreements to preserve some continuity, because the
peop le that you are dealing with frequently are very mobile.
Forma l documeqtation tends to preserve the continuity. We don ’ t
fee l that the steps that we have identified he re are ri g id. In
fac t , there has to be an awful lot of flexibility in the research
process. Our concept is that at different stages throughout the
project the research needs to be supported by diffe rent levels , so
that we can bounce around from the guy who actuall y may be imple-
menting it and explore other areas for potential use as well.

A D D I T I O N A L  COMMENT FROM THE A U D I E N C E : One of your recommendations
to facilitate utilization is that you do a joint eva l uation of the
R&D effort between the researcher and the user. This fits com-
pletely with our experience , as well as with the RU literature

• concerning procedures that make for successful implementation.

DEPARTMENT OF LABOR PERSPECTIVE

MR. JUDA H D ROB : I hope yo u u nder st and the h um bl e sp irit in wh i ch I
read this proposal that I wrote --We urge DoD to designate some
person at a hi gh leve l to be responsible exclus i vely for: (I)
stimulating action by each of the services to maximize use in

• planning and in operation of relevant RDT&E and of knowled ge
derived from othe r sources , includ i ng operating data , best practice
and RDT&E performed by others , (2) maximizing interch ange among the
services of utilization plans and experience , and (3) advocating the
building of institutional means for systematic knowled ge transfe r
and utilization .
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We urge this appointment as a first step to signify to all concerned ,
including the committees of Congress , that DoD means business in
promoting utilization of RDT&E . Once such an appointflent is made ,
we urge the designated person to consider the following program of
action :

1. Obtain appointment by each of the services of a hi gh-l evel
counterpart person , the thr ee to wo rk c los e l y with the DoD
desi gnee in p lanning furthe r action .

• 2. Convene one or more conferences of representative RDT&E p ro-
ducers , managers , users and top policy makers to p lan for and
p romote utilization .

3. Urge assignment of specialists in utilization to this role in
each RTD&E l ab , and in the appropriate place in user organizations.

4. Organize linking units for the purpose of assisting public
officials and civilian jurisdictions to seek out and use know—
red ge , techniques , equi pment , etc., developed for serv i ce
o~’Janizat ions.

5. Develop practica l means for storage and retrieva l of RDT&E
findings and products , stimulate and resort to this data base
as a first step in problem solving, and arrange f 0r synthesis
and analysis of work in related areas for easy reference by
potential users.

6. Advance understanding of the capabilities and limitations of
RDT&E , stimulate furthe r development of techni ques of statistica l ,
cost-benefit , and process analysis , and conduct RDT&E on the
processes of utilization as they are deve l oped in DoD and the
services .

D I S C U S S I O N

• CAPT CLARKIN: The central concept of what you are p roposing bothers
me because it seems very much like the ad hoc—ism that we observed in
DoD in general. My contention is that the responsib ility for imple-
menting appropriate and relevant RDT&E alread y exists within the
managers who are occupy i ng positions throughout the organization . My
fear is that if you do establish the ad hoc utilizat i on position that
you are addressing, these managers would be encapsulated and isolated
in the same fashion that you find the management and performance of
R&D as it is carried out at present. The analogy would be the
establishment of the human goals concept as isolated from the rest of
the funct i onal organization . I think that to the extent it has been
isolated , it has been ineffective .

MR. DROB : Tha t certa in ly is a very val i d point of view , but I think
those of us who have been engaged in the utilization commun i ty have
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felt that nothing really happened until specific people had the
responsibility. I think the question of how they tie in with their
organizations is critical. And certainl y they should not be seen
as outsiders ; they should be performing a function that is relevant ,

• but again I don ’ t know your milieu well enough to engage in any kind
of debate with you .

CAPT CLARK IN: I can assure you that t the chief executives of the
organizations are invo l ved and concerned , the hearts and minds of
the t roops wi l l  follow .

MR. DROB: Except that my experience with hi gher executives is that
they neve r have enough time to do all the things that their hearts
and minds are involved in and they need arms which will spend full
time at expressing their interests. And that is why I started with

• the notion that if somebody is sufficiently visible and sufficiently
i mportant , then peop le in the ranks will  have to understand that this
is a high priority for the top managers . Again , I would not for a

• minute think that I knew more than Capt. Clarki n with regard to what
is required to facilitate utilization in the military .

DR. U H L A N E R : I wou l d l i ke, from the Army point of view , to very
• much disagree with Judah Drob’s proposal , and add a word to Jim

Clarkin ’s point by saying that I think the proposal is based a good
deal on i gnorance of how the Defense Department relates to the ser-

• vices , and what their authority is. The point is , if there were a
• DoD wh i ch broug ht together all the services in one operating entity,

with authority to run its own DoD personnel system , that suggestion
might be practicable. But , rathe r , what you do have is a p01 icy-
making body at DoD levels which really g i ves onl y guidance in
genera lities to the separate services. Therefore , the user , in
terms of final authority in most instances , except for the stimulation
of policy by the DoD leve l , resides at a l ower leve l , namely, the
serv i ces. Your proposal , J udah , is aimed at strengthening the RU
function at the point where authority for the actua l operation of

• personnel and training resides. That kind of individua l would be in
• the respective services , not in DoD. DoD has no authority in terms

of the operation , other than guidance .

Thus , I would strongly echo Jim ’s point. With i gnorance it l ooks like
a great thing to go as hig h up as you can , except that when you go
up too hi gh and there is real ly no functional authority, you are
essentially joining a policy—ma king group that deals onl y in
genera l ities.

MR. DROB: Is this kind of approach app licable at the service level?
Mi ght that be a possibility ? What I was concerned with in i t i a l l y
was making visible the concern that Dr. Rostker expressed for an
increased awareness and activity in the ut ilization area , and it

• seemed to me that this was one to do it.
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ARMY

DR . DRUCKER: A rmy R&D has been wres tling for over 10 years with the
• problem of how to improve research utilization . In this discussion
• we will be talking primaril y about 6.3 research.

From time to time in this deve l opment over the last 10 years , several
conditions have occurred to us that would have to be satisfied and
m any of them we have touched upon this week. Let ’ s call them
assumptions. For examp le , we recognize a need for an orderly
system to accumulate and prioritize research requirements. Par-
ticularly, we are anxious that such prior it izatio n not be done by
the researcher--a role that seems to have fallen to us all too
frequently over the pa~,t 10 years——a role we did not particularly want.

• We wanted to be executors of the p rogram and not policy makers. We
wanted programs consistent with budgetary considerations , bud get
allocations , recogn ition of the 6.1.2.3 constra ints , and the review
procedures of budgets and the budget cycles. We wanted to involve
the consume r earlier , and hopefully we wanted to involve all the
potential consumers who would be ultimatel y invo l ved in the uti l ization
process. And very importantly, we wanted our total programs to
be consistent with guidance documents—-for examp le , guidance documents
from DoD , from the Army , and our own five-year plan--as well as
with the consume r needs. But we wanted the program primarily to
respond to these guidance documents , and also to specific research
requirements. First the guidance , then the requirements. We
wanted to establish that our programs are not driven exclusively
or primaril y by the user requirement , wh i ch did happen over a fairly
long span of years. In genera l , we wanted to establish formally
that Army consumers and laboratories have some common understanding
of the nature of the research process , what products are to be
expected from research effort , and in what time frame .

The fact that we have changed our procedures from year to year would

• g ive testimony to the fact of dissatisfaction with this arrangement.
Here are the things that I think are worth mentioning from AR-8
entitled “Personnel Performance and Training Prog ram.”

We have in it a top ic of generation of RDT&E needs and objectives.
• The set established for the requirements peop le in this AR is g iven

in terms of the ARI five-year plan for advanced development. Our
• boss , the DCSPER , asks for these requirements in terms of human

resource needs , but consistent with the five—year plan and other
guidance documents . The responsibility for the annua l review and
approva l is vested not with the research community, but with the
DCSPER himself , our military boss , for both the 6.1 and 6.2 programs
as one entity , and for the 6.3 as a second. His si gn-off is on the
forma l documents.

Another important paragraph deals with prepar ing the advanced
development plan and executing the program. We talk about such
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things as identification of the DoD project line reference to the
particular HRN or the requirement. We talk about meetings between
the sponsor representative and the princi pal investi gator from the
deve l oping agency. Mentioned there specifically is the requirement
for arrang ing for military support by the sponsor , and a request
for semiannual status advice by the sponsor if he so desires. We
have an appendix which tells him exactly how to do that. The
sponsor responsibility for imp lementation is also spelled out.
Thi s is specifically with direct invo l vement of the deve l op ing
agency. Finally, in chapter 3 the re is mention of an in—process
review which can be at the request of the sponsor. This is a forma l
review reserved for those instances where you have some issue that
needs resolution and neither the sponsor ;ior the deve l op ing agency
can handle it. It is then brought before the DCSPER , who attempts
a reso lution . The regulation does encourage a series of informa l
interactions between the investi gators , the deve l oping agencies ,
and the sponsor representatives. That ’ s at the working leve l and

~iith no particular forma l documentation .

To ensure direct application of RDT&E findings to the military
mission , a paragraph is given ove r to interpretation and assistance

• in utilization of findings. This is entitled ‘‘Relationship of the
Implementing Agency and the Develop ing Agency in Utilization
Activities. ” The implementing agency may request from the develop ing
agency additiona l assistance concerned with such things as detailed
planning, contract p lanning, selecting a contractor , or even writing
the proposal for the contract.

I mention these i tems because they are specifically in the AR. It
is down to that kind of detail. Then there is a section on addi-
tional findings determined to have Army-wide app lication . The
developer supplements the RDT&E report with such things as methods
by wh i ch the findings were incorporated in the military system and
recommendations for additional implementation ; methods to adapt
findings further into the implementing documents; measures recommended
to gain acceptance and promote actual practice of findings within the
community and rec3mmendations for additional RDT&E. We are en-
couraged to disseminate RDT&E reports widely. In addition , A R I
has instituted what it calls the ROTSE utilization report , wh i ch
is a synopsis containing useful findings from contract reports and

• how the produc~ or finding was utilized by the operational community
and/o r the research community. The sponsor has the obli gation
to report on his utilization .

D I S C U SS I ON

QUESTION: Is your sponsor always your user?

DR . D R U C K E R : No, not necessarily.

-205-



QUEST I ON: Why should the sponsor report instead of the user?

DR. DRUCKER: I have been using the terms interchangeably here.
• Actually, we talk more in terms of the sponsor representative during

the stage of research execution , and the user during utilization . When
results of a sponsored RDT&E or si gnificant phase of a DA or DoD project
are available , the sponsor , after a suitable interva l of time for
consideraton or trial , will complete and submi t to ARI a report of
utilization us i ng a suggested format. An appendix talks about the

• p roduct; paragraph 4 of that appendi x actually gives a litany of
the types of products that mi ght be involved in the report. For
example , specific products mi ght be changes to a program of instruction
or changes to a policy or to an Army regulation ; or a new or revised
test or training circular or DA pamphlet; or a revised operational
instruction or decision or doctri ne ; or input to management decisions.

The GAO in their recent report cited these as products or uses . The
• scope or i mpact of change implied by the product is also included on

the form that the sponsor must fill out. Does the product have Army-
wide implications , for instance? Does it affect all of infantry ?
What sort of imp rovement in operations does it entail? The example
given effects 40 percent imp rovement in the effectiveness of combat
arms during ni ght operation . And finally , very significantly, if the
product is not used the sponsor must say why not , or whether it is
possible that it will be used at some future date. We think that
this p rogram wil l  satisf y a majority of the GAO research management
recommendations. They are not completely satisfied , however. For
example , they say that what we urgentl y need are criteria to i dentif y
results intended for mp l ementat ion as opposed to those intended to
serve the needs of know l edge generating or technolog ica l base efforts.
We are working on this. I w i l l  conclude with that and ask Jay Uhianer
if he would like to add anything to what I have said.

DR. UHLANER: The sponsor is usually at a hig her leve l of headquarters ,
so the TRADOC might be sponsor , but the users might be all the staff
elements of TRADOC , or , for that matter , users might be elements

• of other commands. But the responsibility for all of the forma l
decision aspects would be with the headquarters sponsor; it would

• be almos t i mpossible to go out and talk to all the different sub-
elements and get some kind of agreement and consensus action otherwise.
So the head quarters sponsor has that responsibility .

Years ago in this research we very frequently had multiple sponsors
and we would list them , and we found something very curious , wh i ch

• I am sure everybody else who has worked in this has experienced .
What you found was the researcher was ri ght in the middle between
these multiple sponsors ; we evo l ved a system of a principa l sponsor
and then finally a sing le , hi gh—leve l sponsor for g i ven programs .
We found that worked best; this princi pal sponsor has to argue
it out with all the other users with or without us present. That
seems to work a lot better.

QUESTION: Has this arrangement facilitated utilization?
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DR. UHLANER : Very much so. The changes that are in this AR , in
many respects are relatively min or. There is one major one from
our point of view , but not from the Army ’s point of view , in that we
have more documents to feed the five-year p lan. But I think that
the rest of the Army is now not particularly interested in that
aspect. Essentiall y, in the 10 years that it has been operating,
I would say it has definitely facili tated the utilization of the
product. I think it did more than that. It also made it possible
to have a more balanced p rogram. What isn ’t written into the
regulation is that we normally in our review cycles don ’ t speak to
one set of sponsors at a time . Instead , we have the DCSPER convene
all the sponsors. What happens is that they have three days and
ni ghts to sort it out. They then come to some kind of resolution
in terms of relative prior ities. Then you get down to business.

There is a principle here that you should not be dealin g individually
with one sponsor at a time as far as the programmatic part of it
is concerned , because they all have many more requirements than
you possibly have resources. At least that is our experience.

QUEST I ON : Not all your research projects are documented through
this route , is that correct? All of them have a sponsor who has a
responsibility to work with ARI , correct?

DR. DRUCKER : Are you referring to 6.3?

RESPONSE : Yes, we sort of face the same concern . It seems tha t
some parts of the R&D have to be technology based and thus expect
to be put into this ti ght a mold.

Another basic question , let ’s say the GAO did the same exercise
five years from now and they used the same procedure , looking at
technica l reports and most of your technica l reports were done under
6.1 and 6.2. It wouldn ’ t l ook much diffe rent , would it?

DR. DRUCKER: I believe what they just did was an unhappy samp ling
when they found on ly 28 of our products and our reports reflect ing
6.3, subject to these particular procedures. In actual ity, I
think that they would find a hi gher percent of this kind of p roduct .

P I think my answer to you is that if we did nothing, the answer
wou ld be yes , they would find the same problems . Something does
have to be done.

COMMENT : My point is that working for the Department of Defense ,
we can define a whole spectrum of users.

DR. DRUCKER: I briefly mention ed the responses to guidance documents
wh i ch have to do with the future of the establishment , that is one
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point. The other is that within the military establishment , the Chief
of Staff or the CNO is as much responsible for the research as he
is for the t roops. This is quite uni que in comparison with other
federal agencies , where the U. S. Office of Education or NIE ,
for  exa mp le , doesn ’t have any t roops . So the change process is a
little bit different where NIE is trying to influence the local
schoo l system . Within the military establishment , we a l l  work fo r

• the same people. I think we can learn about the change agent , but
the way he operates within his system is a little different. So
try i ng to tie these points together , in my thinking we in the military
have a chance to operate within a long-term time spectrum reflecting
the guidance documents. And thus , the user is not just concerned
wi th today ’s prob l e m , but rathe r the antici pated problems for the
next 5, 1 0 or 15 years . And we can look to an overall concern if
the Chief of Staff or the CNO.

QUESTION : During the past few years ARI has been implementing the
policy of collocating their research with the user commands. Has
this i mmediate contact between the researchers and the users re-
sulted in increased utilization?

DR. DRUCKER: I would say definitely , yes . In all stages of the
p rogram cycle , it has obvious social-psycholog ica l advantages
as well as benefits to the utilization of the products. As far as
utilization is concerned , our people the re at the installations

• serve in a direct role , much more direct than would be possible if
we operated from headquarters alone.

QUEST I ON : Do those field units tend to be service organizations for
the loca l command , or do they still do research?

DR. DRUCKE R : I n pa rt , that is what I call helping to pay the rent;
to help them with their loca l problems as well as conduct their
portion of the overall long—range research program. But we are
much more permissive in the amount of time they are allowed to spend
at that sort of thing . Maybe “allowed to spend” is not ri ght , but
it all works out well.

DR. GLASER: In connection with a point you just made , there is a lot
of effort he re to provide what industry would call technica l assistance .
That is , you spoke about the developer and researcher being available
to the sponsor to carry through . In industry you wi l l  often find
that when the research group develops something, generall y one of
the key persons who has been invo l ved in this deve l opment within
the research department now moves over to manufacturing for a period
of time to help with the imp l ementation process if the manufactur ing

• department wants any help.

Bert Griffis has some comments he ’d like to make .
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REHABILITATION SERVICES ADMINISTRATION PERSPECTIVE

BERT GRIFFIS: I do have seven comments ca refully distilled from
close attention to all that has transpired . I do appreciate the
invitation to attend and after three days I fee l better educated , if
not saturated . My seven comments (with tongue in cheek) are ;

1 . If it ain ’ t broke , don ’t fix it. I can tell you I have had
many occas i ons in my life to regret not having left well
enough alone , and this may be anothe r one of them.

2. Try to find out what is already being done well , then carefully
package and document it and diffuse it more widely for some-
what more genera l use . To have come this far we must have
been doing some things right. For this i dea , I am indebted
to Professor Ronald Lipp it of the University of Michi gan.

3. Offer handsome rewards for thorough , precise exp lications and
airings of all sticky , emb a r r a s s i n g p robl ems. Th is w i l l
completel y destroy whateve r establishment you have and enable
you to start over in a thoroughly innovative fashion .
According to Ed Glaser , the Vietnamese almost beat us , in
part , by employ ing this princi pl e .

4. Do not be afraid to be a bit subjective . Avoid being over-
objective , lest it make a fool of you. Remember the story told
by Kierkegaard of an i nmate who escaped from an asylum and
started walking to town . On the way he began to wonder , “How
am I going to prove that I am sane? Let ’s see, I must come
up with something indubitabl y true . I must state it precisel y
and that will prove my sanity. ” So he picked up a large ,
round stone , turned it over carefully in his hand , observed it
for a whil e, then excla im ed , “I have it~ The earth is round.”
So he put the stone in hi~ hip pocket , and resumed his way
toward the town . And with each step he took , the stone hit
his fanny , reminding him that the earth isn ’t that round ;
so that as he entered the town he was repeating over and over

• to himself with every step, “The ear th is round , the earth
is round , the earth is round.”

5. Beware of systems and models , bearing in mind what all good
philosophers have said , I mean , that all systems are probably
premature , and remembering also what the incomparable Santayana
sa i d , namel y, that chaos may be at the bottom of it a ll.

6. Do not expect to change the opinion of any man , for you probably
can ’ t do it. Both Jefferson and Franklin held th is as a first
princi ple and refused to argue with men of fixed opin ion ,
knowing it to be a waste of time . Instead they framed our
constitution in such a way that all fixed op inions can express
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themse lv es as bes t they ca n and in the process do as l i tt l e har m
and as much good as possible.

7. Do not forget for a moment what the existentialists have said ,
namely, that all of us are unde r sentence of death and have
only reprieves of vary ing length. In other words , recognize
the human factor on all occasions and you wil l  be amazed
at the response you get. What I mean , somewhat in the fashion
of Tho rea u , is this quote , “If you w ill  advance confidently
toward your dreams you will meet with a success undreamed of
in common hours .”

NAVY

DR. SM I TH : The Navy Human Resources R&D prog ram is both relevant
and cost effective . It is relevant to Navy requirements posed by
the Chief of Nava l Ope rations. Remember that Hank Taylor reported
that his revision of the GAO figures cited a 75 percent utilization
rate of those things that were intended for use . The engineers whom
I work with in my office think that is an absolutely fantastic 4
success rate compa red to what they see in terms of utilization in
their fields. However , I pressed them for data , a nd they don ’t
have any . Back in the office I have some rather rough estimates of
the potential cost savings or cost avo i dance of the 6.3 program ,
w ith wh i ch I am most familiar. This adds up to well over 1.5
billion dollars for a proposed program of about 16 million dollars
for FY78. This does not count fue l savings as a result of our
work in simulation , nor increases in operational readiness , nor the
p rospect of saving several lives a year.

Now I see our prob l em as becoming even more effective in utilization
so that the Navy has an opportun i ty to reap the full measure of
the potential benefits that are involved in our R&D prog ram. In
other words, our group was very fortunate (in our meeting yesterday
to prepare this report) ; we were throug h before we left the room. So
we didn ’ t really have to do it all like the Air Force did. Never-

- 

• 
theless , from that meeting we got some excellent ideas for do i ng
things better.

1. F i rst , we feel there is a need for early and continual joint
planning for utilization between the user and researcher
groups . Under this speci fic point we might include identifi-
cation of all the people who need to be kept informed about
the research; identification of all the end p roducts required
for effective utilization ; development of solid data about
the costs and benef its of the utilization of each product;
and i dentification of p rocu rement and O&M funds and bille ts
that might be needed for implementation , so that these can
be put in the POM process.
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2. Our second major suggestion is that we need to increase the t
resources devoted to utilization . We need to establish guidance
to the R&D community as to the i mportance of utilization and
the leg itimacy of this purpose. We need to assi gn application
officers to key user agencies with the aim of assisting in
utilization . These duties would include : the review of R&D
reports to i dentify those that are p romising; liaison with
the R&D community; and the performance of quality con t rol on
both R&D and implementation .

3. The next point is that we need to provide for technical advisory
se rv i ce , from the R&D commun i ty to the user community , to deal
with short-term problems and technology transfer. This is
especiall y i mportant in getting the second , third and fourth
utilization out of existing R&D. Specifically, it was suggested
that some limited amount of R&D funds , such as five or six
percent , be used for this purpose , and that greater use of the
Navy scientific assistance program for this purpose be explored .

4. Our fourth point is with regard to the submission of operational
requirements from potential users and sponsors as called for in
OPNAV Instruction 5000.42A. This emphasizes weapon systems
p lanning, and provides adequate procedures for passing re-
quirements to the R&D commun i ty. We have found that the system
is responsive to the special needs of our kind of R&D.

5. Next , the technica l report should contain an executive summary
tha t clea r ly  i dentifies the antici pated user or users and the
expected use to be made of the report. It should also contain
cost-benefit information , and the body of the repor t shou ld  show
the methodol ogy used in obtaining that information . It is
recognized that the R&D community may be a user of R&D ,
especiall y as a project moves from research to exp loratory
and advanced deve l opment. Here is a specific examp le: In our
human factors engineering program over the past few years we
have been doing work wh i ch evaluates and improves the tra ining
capability of a device called the Air Combat Maneuvering Range .
The Air Force has one just like it called the Air Combat
Maneuvering Instrumentation . What I am engaged in ri ght now
is making sure that the lessons that we learned from that
effort are applied in a new program; namely, to deve l op a sea
air combat maneuvering range. That i s one examp l e of how the
R&D community can serve us.

6. The next point is that there should be an annual report of
utilization , the purposes of which are to document the use of
R&D and to encourage additiona l uti1ization . This report is
envisioned as containing descri pti ons of the R&D tha t was
used , descriptions of the R&D that is ready for use , and abstracts
of reports of possibly wide interest.
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7. Fi nall y ,  follow i ng the recommendations of the GAO , there shou ld
be a mon i toring system for tracking utilizati on from a hi gh
headquar ters level. Those are our seven points.

DISCUSSION

COMMENT : The last recommendation sounds vaguely like the published
reports called Advanced Techno l og i cal Concepts and Technolog i cal
Possibili ties. Am I wrong in that comparison?

DR. SMITH: You may be referring to what is now known as the Advanced
Systems Concepts , wh i ch convey the bas ic  concepts on wh ic h the
R&D programs operate. There is a requirements “pull” process , in
which the sponsor generates a requirement , and a technology “push”
process, by wh i ch the R&D commun i ty says , “Based on our deve l opment
of technology , here is a thing we think that we can deve l op for you

• that will be useful. Are you , Mr. Sponsor , interested?” What I
have in mind is mon i toring what happens to it after it is deve l oped ,
and mon i toring the way it acuta lly gets put into use.

It has been my experience that the Advanced Systems Concepts are
looked upon as a very poor way of pushing technology prospects into
the fleet. The success record is not that good . There is a marketing
problem associated with this. Those that have been successful have
generally been successful because there has been a long-term process
of marketing in order to en ter the POM cycle a t the p roper tim e.
I don ’t hear a lot of this business of marketing coming through
this meeting , and I don ’t think it can be over—emphasized .

DR . CRAWFORD : Havi ng spent some time in the market ing p rocess , 1 ca n
assure you that some of the concepts of marketing are embodied in
these p roposals , but not in those terms .

One of the points under the deve l opment of utilization plans was
the identification of all those people wno need to be kept informed
as to the prog ress of work , and this invariably means severa l
varieties of people at different levels in an organization . There
is the individua l at the higher headquarters who will need to g ive
concept approval; there are other kin ds of staff peop l e who will
need to work out the administrative details; and down be l ow in the
training world , there are some working— l evel instructors who need
to be tra i ned to make the thing work or else it w i l l  neve r fly.

1 think anothe r point on your operational requirements generation
should be brought out ; namel y, it is perfectly possible for a
researcher to develop an operational requirement. It must be sent
for approva l by the proper off i ci al , however , in order to become
an operational requirement in reality .

DR. SMITH : This is correct.
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QUEST I ON : So if he sees a use for some bit of research he can
write an operationa l requirement and get it approved .

DR. SMITH : That ’s right.

DR. SANDS : Dr. Rostker graciousl y has accepted our invitation for
him to return before closing to express his reactions to what he
has heard here .

DR. ROSTKER: I’ m afraid , at least from where I sit , this still sounds
like the firs t day of the meeting. This last session , I understood ,
was to present policy recommendations. What I have heard from the
Army , and certainly from the Navy , was a dissertation on present
procedures and why they are workina , and that is where I came in.
I know that in the Navy , for instance , there is a fair amount of
dissatisfaction with the presen t procedures .

In the Navy Secretariat we are in the process of staffing an in-
struction 5000, which is supposed to provide furthe r procedures for
giving oversi ght to the human resources and med i cal R&D areas . It ’s
now a hodge-podge of lack of contro l , of lack of sing le purpose
direction . I think that is one of the problems that we have in the
Navy that we must solve . So I am dissatisfied when I hear that the
present procedures are just right—-though 1 really can ’t speak for
the Army or the Air Force .

I thi nk there is a l ack of cand i dness in the areas that I am fami l ia r
with as to how we are doing. I would have hoped that at the end of
the sessions he re we would have had more positive policy recommendations
as to where we should be going and what we should be doing, rather
than just a reading off of present procedures. So I for one am not
very optimistic.

DR. MALOY : I , too, thought there has been too much preoccupation with
policies as they are today , in contrast to where we might be going.
I suppose my own feeling is this: I don ’t speak for all the operators ,
but I do take my share of responsibility for the fact that the operators
hav en ’t done their part in this , and I think that we have been
reluctant. I do believe there is no single way or single procedure
for imp roving utilization , rather there p robabl y are a whole bunch
of different ways . We ought not to be satisfied with directives
alone , th ink in g that they will bring about what we want brought about
as such ; they won ’t. What we ought to be l ooking for are still more
imag inative kinJs of publ ic forums where policies can be raised and
debated as is’~ues on the floor.

DR. UHLANER: I would like to comment that we are not dealing with
a new p roblem , but one that is quite old. We are dealing with a
problem where different approaches have already been experimented
wi th and , I wou ld have to add , at least in the case of the Army ,
that many of those have failed. To be sure , ove r the yea rs some of
the approaches , such as the establ i shment of fi e ld unit s , starting
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back from a time when FCRCs got established , have seemed to be a
move in the ri ght direction . Much of what we are talking about ,
however , is reall y not a simp le procedura l matter. The problem is
not very different from what you have in a contract of marriage.
You work at it for a lifetime . You either make it work or it
doesn ’t. I see much of the user-manager—researcher relationship as
be i ng of that nature . I think any one of those procedures are very
cold , and it may take yea rs of trial and back-and—forth refinement
effort to translate procedure into an operational modus operandi for
ach i eving what we ’ re seeking. I also think that if we attack only
utilization , it w i l l  not be very meaning ful. You cannot take it
out of context . Sometimes you have the most beautiful utilization
of a product , but it may be accomplished at the expense of good
research.

The message I would like to leave is that I think we are in an
experimentation mode and I am not convinced that what mig h t work
effectively under one set of conditions in one place mi ght necessaril y
be the optimum in another place . So in the final analysis we are
really very much dependent on the skill , the talent , the capability,
the ded i cation , the good faith, and the integrity of the people who are
links in this system meaning at all l evels——the users and the
operators. And I think you will find more of this kind of dedicated ,
able person at all levels of the system——including the users , the
managers , and the researchers--than you no rmally find in almos t any
other part of our American Society. They all seem to stay with their
responsibilities , and are dedicated to meeting the objectives that
I have mentioned earlier. When you have that kind of good start ,
then I think you can work around the procedures. You are ri ght ,
Dr. Rostker , I think procedure its elf is merely a starting point , and
wi thin a procedure there would almost be a case history , and one would
have to go into it and say that thi s one worked in this decade , but
didn ’t in that. I for one would have to say that we probably are
not really dealing with a science but more with an art.

COMMENT : As one of the loca l , unsuccessful members of the Navy working
group , I would like to say that the part in our report tha t was a
little disappointing is that I think we did not address what was
just referred to in the previous discussion as analogous to marriage .
I think one of the things that makes a marriage successful is that
the parties are clearly identifiable by name in the contract. You
don ’ t have the kind of accountability in the R&D process that tracks
the initiator of the request for research , and the deve l opment agent ,
through the continuation of that process , and holds people by name
or by agency accountable for imp l ementation .

It seems to me that one of the gains of this conference is putting
the problem of ach i eving greater utilizatio n of validated knowled ge
in a much sharper focus than I think has been true in the past. If
that is so and there is a sincere dedication to achieving better
means for moving toward that objective , that g ives us some ground
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for some realistic hope that considerable improvement will be made--
not just in a three-day conference , but as you keep working at the
problem.

COMMENT : Most of the p olicy recommendations I’ ve heard center
around management processes , probabl y because 9 Out of 10 peop le in
this room are managers. My own experience as a researche r has been
that if research gets used , it is not because of some action taken
by managers . I can ’t think of a single instance in my own career
in which that happened--where some manager took action that resulted
in the operational use of a product that I or my company produced.
I ca n , however , think of severa l instances where management eithe r
prevented or made it very difficult to move to the utilization phase.
The use of research , if it happens at all , normall y happens because
of the initiative taken by the researchers and the immediate consumers
of that research, and by their direct dedication to the mutuall y
recognized problem. It is not going to happen throug h reporting
procedures. It is not going to happen through policy-making bodies
or committees . It is only going to happen if you can get the line
t roops-—the people who are carry ing out the research and the i mmediate
consumers of that research--together , with several things happening.

One thing that has to be present is a clear recognition of what the
operational problem is. I do not mean the genera l global problem
of increasing ope rational effectiveness. It has to be a good deal
more specific than that. It has to be a prob l em that is recognized
by the ope rator as being a high-priority problem . It cannot be a
trivial problem , even though it may be of interest to the researcher.

Second , the problem has to have a feasible R&D solution . The re are
a great many operational problems that are of i mmediate concern to
the operational community in which they call for R&D but which wi l l
not be solved by any kind of R&D , very often because the problem
stems from management policies . If the researcher can ’ t do anything
about them , he shouldn ’ t get invo l ved.

The third thing is that , g i ven that you have an operationall y im-
• portant problem and a feasible R&D approach to it , the user has got

to have a valid notion of what the product of the research is going
to be. There has to be agreement very earl y in the game , perhaps not
at the p roposal stage , but at least in the problem definition stage ,
where the researcher says , “Okay, we understand what the problem is
and we think we can produce a solution . If we are successful in
doing this , will you reall y use it?” So there has to be some
antici pation or even commitment on the part of the user that he is
going to adopt that solution if it is successful.

And the final requirement , which I have heard mentione d only by the
Ar my, is that many users do not recognize that they have to contribute

• resources in order to get the R&D done . If you talk with them in
the very beg inning of the project and you say, “I think we can solve
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that problem if you can come up with such and so ,” and they say,
• “Great , go to it , we will support you ,” then you are off to a good

start. The researchers can go to work develop ing a sound experimental
design and come back six months later and say we want to test 7,000
of you r troops , or we want to intervene in this training process , and
so on. With the kind of initial user antici pation and commitment I
have r~ferred to, the user is less likely to say : “We neve r heard
about that.” He has to know in advance what he is going to contribute.

None of this happens at the management level , it all happens at the
leve l of working researchers and the immediate impact operational
users. And if any change in the research utilization process is

• going to have a rea l effect , those changes have to occur at tha t
l evel.

COMMENT : Somehow or another the researcher does not seem to p l ay  a
role in this. Who is to decide whether a given problem is trivial
or i mportant for R&D investment? Very often it is the researcher
who comes up wi th a plan or an i dea that at a g iven moment may seem
trivial to those who are to be the users because they can ’ t see its
implications. If a researche r would give up at that point and only
accept those problems that are g i ven to him by the user , there is a
question as to whether we would be doing any signi ficant research.
The researcher sometimes may have a brilliant insight into the
utility of a piece of research——an insi ght that is not sha red by
the potential user . The process should be able to accommodate
consideration of such I leas , because one of the purposes of research
is to be creative and develop hypotheses that others have not thought
about , particularly in the 6.2 area .

CAPT CLARKIN: When the service and the R&D community were giving
their separate reports , there was discontent on the faces of both.
If you listen to what was being said , it was a cry for help, a cry
for assistance that the world of technology and science can provide
to them . There is a need for interdependence , a lessening of the
isolation of the several communities , all of whom view each other
pejoratively. We must recognize the need for autonomy within the
R&D community just as one must recognize the need for autonomy within
the operational community, but we have to modif y that by the process
of negotiation and comp romise to be a responsible autonomy . My hope
is that we are going to recogn i ze that we are not only distant from
the operational community geograp h ically, but we have a massive techno-
log ica l distance and that distance can only be overcome by interaction ,
interdependence , communication , representation , sensitivity--and I
don ’t mean just in a philosoph i cal context , I mean largely in the
marketing context as it was addressed before.

Most of what I have hea rd was in the area of improvements in form .
I believe the profit is to be made with one-on-one interaction , rather
than changes in form.
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DR. GLASER: A key point in the literature on research utilization
is that if you want to achieve change , if you want to get anywhere
with spread of an innovation , the sing le most i mportant ingredient
is interaction between researchers and all the othe r ~takeholders
or gatekeepers who can influence utilization .

I think part of the discussion he re has been on the question of how
can we--by interpersonal contact , by focusing on common goals , by
integrating the contributions of the user , the researcher , and all
the peop le in-between and at various levels--do a still better job
than we have been doin y at solving si gnificant problems throug h R&D
and better utilization of p romising findings or products. Perhaps
as we look back each year and count up our score on what we have
done for the money that has been spent to support R&D contribut ions
toward the solution of significant problems as well as toward
si gnificant enhancement of knowled ge throug h basic research , we wil l
find that we are doing more than pe rhaps Dr. Rostke r recognizes.
And I think if he takes a look at this scoreboa rd from year to year
and g ives it time , he will find more progress is being made than is
apparent on the surface .

DR. SANDS: In terms of attempting to assess from my own subjective
point of view what it is we have done here , and the importance of it ,
I don ’ t have a comment for you at this time . I would like to say
that I was deli ghted to have as many of you attend and partici pate
very actively as you did , and at the very beg inning I think we
indicated that the challenge of how to imp rove research utilization
is at hand. It s t i l l  is at hand , I think. Out of the proceedings ,
out of the major conclus i ons that will be extracted from the tapes
we have taken here , the extractions of literary guidance that we
rece i ved from Bert Griffis , the discussions we have had from
Admira l Metcalf , Captain C larkin , Dr. Rostker and the faculty that
partici pated very active l y, I’ m hop ing that we will  at least be able

• to extract the essence of hope . I would like to believe that all
of us wil l  carry away from this meeting somewhat of a ded i cation
to do all we can to beg in to build more i mportant linkages and
establish many of the types of channels of communication that were
indicated . We need to do this in the interest of improving research
utilization . With that I would like to thank all of you .
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SY NIH ESIS

In the course of the three-and-a-half day 1977 National Symposium on
Utilization of Peop le-Related Research, Development, Test and Eva l ua-
tion (RDT&E) a grea t many obstacles to the utilization of huma n re-
sources R&D were i dentified and many recommendations for imp roved
utilization were expressed by the participants. Some were voiced by
one person , others by several , and some appeared to represen t a
general consensus. Often conflicting views were expressed. The
following distillation represents an effort to capture the essence
of the recommendations. The recommendations are organized into seven
major categories. Inev i tabl y, the categories are not mutual l y ex-
clusive , and some duplication of ideas may occur between categories.

COMMITMEr~IT TO IMPROVED UTILIZATION

There is a need for serious comm i tment to the area of research utili-
zation . This commitment must be based not onl y on the conviction
that there is a critica l need for improved utilization but on the
recognition that the problems are long-standing and complex , and are
not like l y to be amenable to simple or standardized solutions. The
problem of utilization needs to be addressed in the context of the
whole process of program development and resource development. It
needs to be conceptualized from a number of different perspectives ,
since diffe rent approaches are likely to be required for different R&D

• program categories , different types of consumers , different kinds of
products , and so forth. No sing le prescription , such as “do better
research” , wi l l  solve the problem.

This commitment must embrace policy, planning, resources , accounta-
bi l i t y ,  the need for mechanisms to institutionalize the process of
utilization , and the dedication of people. More “horsepower” must
be applied to the applications effort. Thus , for example , cognizance
for human resources RDT&E utilization should be assigned at hi gh

• levels in the appropriate agenc ies , funding and staffing should be
increased , and utilization should be regarded as a function that

• warrants full—time , tra i ned specialists. Institutiona l mechanisms
for facilitating utilization must be deve l oped and supported with
resources and imp l ementing policy. Finally, support should be allo-
cated for additional research on research utilization in order to
enhance our understanding of principles of effective utilization .

INTERACTION BETWEEN RESEARCH AND USER COMMUNITIES

At present the R&D and user communities tend to be aloof and dis-
dainful of each other. One of the key means to improve resea rch
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utilization wi l l  be to find ways to lessen the isolation of the re-
spective communities while at the same time allowing each to maintain
a responsible autonomy . Persona l contact is critical to improved RU.

One i mportant mechanism for “demi l itarizing ” the bounda ry between the
research and user communities is mutua l education . There is a grea t
need for cross-education of researchers and users as part of an inten-
sive process of getting acquainted. For examp le , users need to be
better informed about the R&D process (including the distinctions
among research , exploratory development , advanced development , systems
des i gn , systems anal ysis , etc.). They also need to be aware of how
they can influence the programm i ng of R&D resources. Sponsors need a
better understanding as to what are reasonable expectations for human
resources R&D products , the proportions of investment that are likely
to pay off in the various R&D program categories , the risks invo l ved
in R&D project investment , and the time frames in which to expect re-
sults. Conversel y, the research community needs to understand the
power structure and ihe decision-making apparatus of the military
bureaucracy , and needs to improve its understanding of the operational
environment. Researchers also need to be sensitized to the concept of
accountability and what it may imply with respect to th~ i mportance of
utilization .

There was strong consensus tha t effective RU re~juires an intimate and
continuing process of interaction between producer and user. For this
to happen , more attention must be devoted to ways of facilitating in-
forma l , one—on—one interaction , and there must also be forma l mechanisms
for creating earl y, active and sustained involvement of potential users
in the R&D process. This interaction must beg in earl y enoug h to ensure
a common understand i ng of the R&D requirement at the inception of the
project and continue long enough to ensure a smooth transition of the
product to operational use.

Various strategies should be attempted for improving communication
between researchers and users. For examp le , a forma l utilization plan
should be jointly developed by an ad hoc team of research and user
representatives for each research project. Throughout the R&D process ,
a strenuous effort should be made to make the potential user a believer
in the p roduct through participation on advisory comittees , site
visits , briefings , and forma l and informa l project reviews .

Techn i ca l assistance by the research community to the user community
in the implementation of R&D products is another utilization strategy
tha t should be more fully exp loited. Particular attention needs to be
devoted to mechanisms for providing such assistance , and to log istics
and funding imp lications. Another strategy that has proven useful for
promoting closer relationshi ps between research activities and customer
agencies is collocation of field detachments wi t h research laboratories
and/or R&D representatives or units with operating commands.
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RESPONSIBILITY FOR FUNCTIONS AFFECTING UTILIZATION

Responsibility for the utilization function has typ i call y been dis-
tributed to everyone , and consequently has often been discharged
well by no one. While in a general sense utilization is everyone ’s
job , in a more particular sense an effort should be made to allocate
responsibility in such a way as to make use of the specialized com-
petence of each of the partici pants.

There is need for a program to establish huma n and organizational
links between research and practice . This implies the establishment
of an exp licit applications function within research and user organi-
zations and the p rogramming of special billets for utilization spe-
cialists , who would serve as linking agents between producers and
users.

R&D REQUIREMENTS

One of the princi pal factors that may influence the degree to which
research products are utilized is the extent to which they address
operationa l requirements and policy issues. This issue was one of
the major bones of contention among the symposium Darticipants.
Dr. Rostker contended that much R&D fails to meet this test and is con-
sequently neither relevant nor useful , and concluded that domination
of the decision-making p rocess in the planning, programming and bud-
geting of applied R&D should be taken out of the hands of researchers
and transferred to customers at the policy-making level. User repre-
sentatives tended to endorse the view that researchers want to “do
their own thing ” and are unresponsive to user needs. Researchers , on
the other hand , tended to feel that a high proportion of R&D products
are useful , that often the expectations and stated requirements of the
user are inappropriate , and that customer control of the R&D process
would stultif y it.

There did appea r to be some consensus , however , that the process of
formulating adequate R&D requirements is comp lex and requires ongoing
dialogue between users and producers. Further , there is need for more
effective procedures for eliciting, sharpening and monitoring custome r
requirements. By the same token , resea rch organizations must be
responsive and flexible enoug h in their work programs to be able to
meet the short-term and long-term needs of the customer , through a
spectrum of activities from techno l ogy base research to technica l
assistance , and from pilot studies to long-term programmatic research.

• UTILIZATION PLANNING

RADM Metcalf pointed to the failure to consistently and effectively
2i~~ 

for implementatior s the essence of the utilization problem .
There is a need for better methods of managing R&D planning, includ i ng
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the exp licit assignment of responsibility for imp l ementation planning.
The process of planning for the utilization of R&D p roducts needs to
be systematized and emp loyed consis tent ly .  Every R&D proposal s hould
include a u t i l i za t i on  plan , and that plan shou ld be reviewed and
iterated frequently. The plan should be as comprehensive and defini-
tive as possible , specif ying such things as: the user requirements to
which the project is responsive , antici pated products , expected appli-
cations and implications of the projected product or findings , poten-
tial users and strategies for reaching them and eliciting their inter-
est and partici pation , logistics support requirements , eva l uation pro-
cedures , imp l ementation steps , plans for rendering technica l assistance
to aid the adopti on process , costs, benefits , risks , alternate solu-
tions and assi gnment of respons ibilities for the various functions.
In short , there must be early and continua l joint planning for uti l i-
zat ion .

ACCOUNTAB IL ITY

There have been a series of major factors or events (such as the April
1977 GAO report) that have intensified pressure for accountability
with respect to utilization of people-related research. This suggests
the need for systematic and critica l review and assessment of projects
and their products. Such reviews should be conducted both on an in-
house basis and ‘through the ad hoc partici pation of appropriate user
representatives. It also suggests tha t the application of cost-
benefit analysis to R&D activities should become standard operating
procedure.

Effort should be devoted to the development of meaningful criteria for
meas u r i ng the success of an R&D acti vi ty as w e l l  as the success of i ts
utilization component. For a g iven project , early agreement should be
reached between researchers and users as to what criteria wil l  be used
for evaluating the product and assessing its impact. Eva l uation of
R&D products should be conducted and reported by users as well as re-
searchers.

F i n a l l y , the pressure for increased accountability suggests the need
for a coherent system for tracking and monitoring of R&D utilization .

REPORTING AND DISSEMINATION

While a technica l report is not an adequate end product in most in-
stances , and disseminating reports does not equate to utilization ,
nevertheless , careful attention to presentation of results and a
strong focus on dissemination of usable results contribute si gni-
ficantly to the prospect that a product will be utilized . A quality
report requires time and effort , particularly if it is to be readily
understandable to the target aud i ences. The report should contain
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an executive summary that includes explicit implications and rec-
ominenda t ions for appl icat ion or act ion , ident i f ies  categories of
potentia l users , and conveys cost—benefit informat i on. Inviting
potentia l users to review the draft report is l i ke ly  not only to
improve the report but to enhance their interest in u t i l i z ing  the
product. Similarly, user participation in briefings is often an
ef fect ive market ing tac t i c .

Attent ion should also be paid to transformation a c t i v i t i e s , such as
the trans lat ion of techn ica l reports into pract i t ioner doc uments and
t he preparation of abstracts and research br ie fs .  The use of brief
summaries of researc h reports , issued in advance of the final report ,
is one mechanism for making resul ts  more t imely to meet user require-
men t 5.
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NATIONAL SYMPOSIUM OF THE MILITARY SERVICES ON UTILIZATION

OF PEOPLE—RELATED RESEARCH , DEVELOPMENT , TEST AND EVALUATION (RDT&E)

AGENDA

TUESDAY, 14 June 1977

General Session——Madrid Room

Introduction to Symposium Dr. Franklin F. Sands
Administrative Remarks General Chairman

Welcoming Remarks and Introduction CAPT James 3. Clarkin
of Keynote Speaker Command ing Off ice r

Navy Personnel R&D
Center , San Diego

Keynote Speaker RADM Joseph Me tcalf , III
Asst Chief of Naval
Personnel for  Financ ial
Management & Management
Information

RDT&E Utili~zation : A Perspective COL H. L. Taylor
from the Office of DDR&E Office of the Director

Defense Research and
Engineer ing

Open Discussion

Introduction of Faculty ; Dr. Edward M. Glaser
Group In terac tion Guidance Facul ty Chairman

Military Service Group Sessions

• Military service group meetings

Group

U.S. Air Force & Faculty Members
Dr. Herbert Clark, Chairman

U.S. Army & Faculty Members
Dr. Arthur Drucker, Cha irman

U.S. Navy & Faculty Members
Dr. Robert Smith, Chairman

U.S. Navy/Marine Corps & Faculty Members
Dr. Glenn Bryan, Chairman
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Current situation and needs assessment regarding Research Utilization (RU)
In the Army , Navy, Air Force , and Marine Corps. The representatives from each
branch of the service will break out into their respective groups to discuss
current gaps and shortfalls related to cross—validation , diffusion and utiliza-
tion of pr omising RDT&E findings . The kinds of questions each group might
address are :

1. How are decisions made by those who administer RDT&E funds regarding
which project or stud y proposals to support from the limited financial
resources available?

2. Do we have any data on approximatel y what percentage of military RDT&E
projects or studies turn out to be of potentiall y significant value to
the operating commands or offices of the military services? What are
the criteria--—how do we know?

• What h as been our recent experience in attempting to use Human
Resources RDT&E products/findings?

3. Of the RDT&E projects or studies that do seem to have potential app li--
cation , approximatel y what percentage in fact get implemented or tried
out by a significant number of the various categories of potential users?
How do we know? What is the evidence? (For examp le , th e Navy and Army ’s
mess management aids can be used by (a) training activities , ‘b) forces
in the f ield , (c) other branches of the service , and (d) civilian indus-
try through technology transfer.)

4. What are perceived to be the main reasons for less—than—optimal
utilization of promising RDT&E findings , and how might the obstacles
be reduced?

What are the barriers to research utilization?

(a) In RDT&E prod ucers
(b) In potential users

• (c) In RDT&E sponsors
Cd) In RD T&E policies , prac tices and/or  pol ic ies

5. Is there significant opportunity for enhancing the transfer of certain
m ilitary }WT&E findings to the private sector? If so, how might this
be accompl ished?

6. Prognosis

a. What can be done in the short run to improve utilization?

b . What long—run changes are necessary to improve utilization?

c. Wha t might constitute a useful model of the utilization process
to guide us? Can we do effective app lications planning? What
are the critical factors involved in app lications planning ? Who
should develop such a model?

R- 2
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Plenary Session——Madrid Room

Summary of reports from each of the military Discussant:
services (Group Chairman). Each report will Dr. Julius E. Uhianer
be open to questions of clarification on prob— Technical Director
lems , need s, and opportunities for improving ARI & Chief Psycholo—
RDT&E utilization , gist U.S. Army

Introduction of Banquet Speaker Dr. James J. Regan
Technical Director
Navy Personnel R&D
Cen ter , San Diego

Banquet——Madrid Ballroom Speaker:
Dr. Bernard D. Rostker
Principal Deputy Asst
Secretary of the Navy
for Manpower & Reserve
A f f a irs

WEDNESDAY, 15 June 1977

Reflec tions f rom the Operational Community Chairman :
COL Whaley

The State—of—the—Art in research utilization Dr. Edward Glaser
within other federal  agenc ies: stra teg ies
and problems , with special linkage to the
problems identif ied the preced ing day by the
military services.

Perspective

National Institute of Mental Health (NIMH ) Dr. Howard Davis
Chief , Men tal Heal th
Serv ices Develo pmen t
Branch

Department of Labor (DOL) Mr. Judah Drob
Ch ief , Div ision of R&D
Utiliza tion
Employment & Training
Administration

Human Resources Research Organization (HumRRO) Dr. Meredith Crawford
Georg e Washing ton
Un ivers ity

Rehabilitation Services Administration Mr. Bertrun Griffis
Department of Health , Education , and Ass t Chief , Division
Welfare (RSA—1-IEW) of Program Support
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Center for Research on Utilization of Dr. Ronald Havelock
Scientific Knowledge (CRUSK); National The Institute for
Institute of Education (NIE) Social Research

The University of
Michigan

General discussion on how experiences and Dr. Edward Glaser
strategies of other federal agencies migh t
be applicable to the military

Overall Research Utilization Perspective Dr. Thomas Backer
Senior Staff Associate
HIRI

and

Dr. William McClelland
Pres iden t , Human
Resources Resea rch
Organization

Administrative and Technical Guidance for Dr. Franklin F. Sands
Case Problem Analyses scheduled for 16 June Dr. Edward Glaser

Technology Transfer Papel Discussion , Open Dr. Edward Glaser
Discussion and Summary

Mr. Allen Sjoholm, Moderator
Science Advisor
San Diego Technology Action Center

Mr. Rober t C. Crawford
Direc tor of In tergovernmen tal Programs
Na tional Science Founda tion

Mr. Del DelaBarre
Presiden t , California Innovation Group

Mr. Charles F. Miller
Technology Applications
Lawrence Livermore Laboratory

Mr. George Lindsteadt
Direc tor , Technology Transfer Consortium

Mr. Gerald Miller
Technology Transf er Coord ina tor
State of Oregon

Mr. John Lockwood
Deputy Ci ty Manager
City of San Diego
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Some Issues

1. How to improve the Technology Transfer Planning Process in order to
better match local government environment with available technology.

2. How to achieve early recognition of local needs? Wha t are the primary
needs of the cities , counties , and states?

3. What are some successful technology transfer examples? What have local
governments learned through these examples?

4. What is the best way to achieve a two—way Technology Transfer operation
between cities , states , and federal laboratories? How to improve the
exchange of information.

Open Discussion/Summary

THURSDAY, 16 June 1977

Small Group Sessions

Case Problem Analysis/Small Group Interaction

Assemble into groups to analyze case problems describing seeming ly
valuable RDT&E projec t outcomes that have not been optimally utilized . Break
into groups to formulate ideas about (1) what might have been done differently
from the beginning in each case to facilitate utilization; (2) what can be done
now . Each group would work on several cases , bu t the membership of each gro up
would consist of a cross—section of the symposium participants . Each group
would have at least one representative from each branch of the service.

Plenary Session——Toledo Room

Each group will present its findings to the Dr , Edward Glaser
entire assemblage . Discussion at this point
lLnited to questions for clarification .

“Brid ge Bui ld ing ” Mr. Merlin K. Nalehorn
Deputy Director
Education & Training

Programs Div ision
Office of the Director
Naval Education and

Tra ining
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“Utilization of People—Related Research and Mr. M. A. Schwartz
Development: A Case History of Shipboard Navy Personnel R&D
Facilities Maintenance Demonstration Study ” Cen ter , San Diego

Open discussion and analysis of group Dr. Edward Glaser
findings ; faculty panel analysis and
summary

Military Service Group Sessions

Each branch of the military will meet to Group Chairmen
develop policy recommendations for im-
proved research utilization in its
branch .

FRIDAY, 17 June 1977

Plenary Session——Toledo Room

Convene general session to hear policy rec— Dr. Edward Glaser
ommendations for improved research utiliza-
tion in each branch.

Open discussion of policy recommendations .

Closing comments. Dr. Franklin F. Sands

Symposium evaluation.

END OF SYMPOSIUM

B-6



p,p
pI. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ n___ _ .  • • —

APPENDIX C

SYMPOSIUM WORKPLA N

C-U

• —- • • •
~~ 

- - -• . • • - ~~~—•• • • - • • • • • • • -4



I] APPENDIX C

Sympo 0 us~ 1~ z k p 7 an

14 Jun .~

• 7 . ~~~~~ pa~ ~z~~ zn ~•o f r o m caoh boo n of the r~~oe meet in oc~ nzra ton
ama 77 ~rozq o (jol n 1  by n 7 ty ~ u ‘‘~b~ oo i n !  o c r  ~‘on r t i~ ‘i pon f . ~ not attached
~o izioi of the mi 7_ i ~a z n  ~ r z ’V ~~~o) to idon tij ’y current ~~~~~ s h o r rf o 7. is and

ova related to cr0 —z ’al ids t ion , diffusi on and ut i l i za t ion  of p r of lz i r ig
RDT&E f ind ings .

2 . Reconvene in p lenary OL az- on to hear r ep or t - a  (~ro ”i each gro up,  and attem 7 t
in i n t i ny ; a t ed  s uivnary of p r obl eei:z , needs and oppor tun i t i e s  f o r  improving

JU ’TI ~E uz- i l- iz a t i o n  (RU) .

1: Jw:c

3. Ho ar Oboerva t i ilnu t mi 7. i t  u ’y prob l ems an I (np / n  ip t -  un i t i es  as oi~’an i i  :zcd

in I.’ . 2 above J ’i ’ 1n he 1(10 o f  i’ ni • i ’~ Ii u I l iza  t Ten bra n h~ ‘a in 4—5 o t h r  •~~i !coa Z
egenc ’7 ?s——aa w e l l  as j oob / - “ia cn~~noi tei ’ed I n  tl~o~~p par t icular  si tuations , onc

hen have dealt  wi t;h those pr ’cbl 3 , and with WOO ~ r e s u lt s.

4. Re La te a l l  o f  ~hc above to th e l i t : - i n z t u r e  ~ ; n o i i ’z q  J a c t o r s  toot in :ib t
or f o o l  L i t - a t e  ut l l ioot ion  of  promising /?DT 1~h’.

5. Discuss t ran ar ’~-i~ ~J ye 1) 1 1: z- ~‘i ‘ilnas an~ deve ~- — ~c ’z ts  f r ar ’ ~ -vo l Th
supported RDT&E’ to th • nr obiema o~’ el :~- ‘s , s t a ~ s , a !  the ,z r z i v i t e  ,n

6. •u”zo-lsc L’h -z t •1 i za b’’on dla:onni • !/7 e zone I i a • lea tion to ~‘zI li z-ui ’a
re aauz ch ut iiiaa t 1 ii n :73 , pI’ b I ems and opn o ~ un I

16 June

7. limb otake sm-i l l. 01 • rn ii as ‘ a 0 cna i’ 0 10501 0 ’ I1 ) T iE  pl ’( l e c t a:.

~lazt ; l I5 ( ’  li n t, l~ee,1 op t i m a l ’i j  ut_ i_ t i : . 70) 0 W  s t i i t ~~ ’~’ ’ ~ ~0 i’ zr z’oaz_ n
• u 1-1 ii;: i

B • t ’ a ”:b ‘c into p l ( n - I l ’y  ra a s i a n  ~o : ‘ f ’~~, and am i que sti ’a t ’n i , ’s ; ‘vo—
pared by ~‘ zah 77’ oni) .

• 17 June

9. h l l ’z - t e  .‘ zoh  I i ~~n ‘h of 11.2 ‘i5 ~if o i ’ n  tO mee t- t ogc i t l z . ’r to develop noLicy
rmncosriendat I~ no ‘“‘ r • : a - - - r - i z  t ot ’ RU Li: their b~~~’20 k .

10. Con ) e?u y e a’i’ i I s  a i ‘~ : • : ~~~~~ •[‘ .: nws , ~ri t lyn • a n !  ahar~ on
1 0  • “U ’li lOIO t 1 n I l .

11 . ho,i 7 ua t,e .2 y r : • •  I ‘a- ’ .

C-i

-- • • • - _- 
~~~~~~~~~~~~ 

- 
- _ -



• - • • • • _ _-_-- •— - - , ---—.- 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  —_----~-.- • “

APPENDIX D

SYMPOSIUM STEERING

COMMI TTEE

D-O



-.—--——--—--‘ --- ---—-._,—, —- ‘_---—-----.-‘_-.--__-.._ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

APPENDIX D

SYMPOSIUM STEE’RING COMMITTEE’

GENERAL CHA IRt.MN

Dr . Franklin Sands
Navy Personne l Research arid Deve lopmen t: Center

TECHNICA L AD VISOR

Dr. James Regan
Navy Personne l Research and Deve lopment Center

SYMPOSIUM PA CULTY

Dr . Edward Glaser, Chairman
Preoident, Human Interaction Research Institute

MEMBERS

Dr .. Howard Davis
National Institute of Mental Health (HEW)

Dr. Meredith Cr~.)ford
George Washington University

Mr 0 J uda h Drob
Department of Labor

t-,’r. Rertrunz Grl~’;’, s
Rehabilitation Services Administration (HEW)

Dr. Ronald 1/ave lock
Center for Research on Utilization of Scientific
Knowledge, Univcroi t i1  of Michigan

Dr. William McCZelland
President, Human Resources Research Organization

Dr. Thomas Ba chor
Human In terse tion Research Institute

MILITARY SERVICE GROUP CHAIR -tE l,’

Pr. Herbert Clark
U. ‘7 . Air Force

Dr. Arthur Druckor
U, S. IW’!:y

Dr. Robert •‘7Slatb
U~ 5.. l I o n ,  (Train il- i q Technology )

Dr. Glenn l0~t1(2~
(I.. S.. 1 p/i ; l ’zoie Corps

0-i 



-- •
~~~~~~~~~~~~~~~~~~~~~~

-:-- - - 

~~~~~~~~~~~~~~~~~ 
- - -

~~~~~~~

APPENDIX E

CASE PROBLEMS

_ _  —- _~~~~~~ _ _ 1_~~~~~~~_ _ _ , _ _~~~~~~~~~~~~~



APPENDIX E

ARMY CASE STUDY--THE VALUE OF STEREOSCOPIC
VIEWING IN IMAGE INTERPRETATION

Objective of the research was to assess the usefulness of stereoscopic
viewing within serial surveillance systems in terms of quality of in—

• formation obtained and the rate at which it is extracted. Both tactical
• and strategic types of interpretations were used in setting up perfor-

mance measures which were admin istered to two ma tched groups of image
interpreters . For each measure , stereo pa irs were prov ided to one of
the two groups and nonstereo photographs to the other. Data were
analyzed by comparing mean scores through t—tests and analysis of
variance.

Stereo viewing and nonstereo viewing of the tactical and strategic

• photographs were found to be equivalent in terms of the quality of
• information provided and confidence expressed by interpreters in the

information they extracted . Accuracy and number of targets identified
• under the two methods of viewing were similar; that is, no statistically

significant differences were found .

This research had been sugges ted by Army researchers after they had
been called in by the Air Force to consult on a similar problem .
Findings in the Army research then suggested stror~g1y tha t the val ue
of stereo viewing should not be taken f or gra nted , and , in fac t , led
Army researchers to suggest that the need for the stereo capability
should be clearly demons tra ted before  new displ ay eq uipment
with stereo capability is developed for use of interpreters in de-
tecting and identifying militarily significant objects. Several other
research e f fo r ts by other o -ganizations corroborated these findings .

Bu t Army researchers found a strong existing conv iction in favor of
stereo and a system already highly geared up for obtaining and inter-
preting stereo imagery . The research had little impact on decisions
to build more stereo capability, desp ite consistent replication of
the above and the conduct of several projects on overlapping imagery
(60% is needed for stereo) that indicated conditions of nonoverlap
(except the small percent needed to ensure 100% coverage) to be
superior in time to interpret and no different in terms of accuracy
or completeness of interpretation .

The prac tical aspec ts of stereo coverage argue strong ly against it.
• In addition to the extra 30 to 40% in time required for stereo
• viewing by the in terpre ter mentioned above, there are several severe

systems costs involved. It takes twice as many photographs (and
processing) to cover a given area using stereo . Dollar cost as a
f unc tion of the number of sys tems using stereo is read ily derived .

L

it also means tha t twice as many reconnaissance missions need to be
flown (again one can compute dollar costs) and twice as many planes
and lives risked.

And still systems users have persisted in using stereo.
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ARMY CASE STUDY - REALTRAI N

REALTRAIN is an improved , low—cost training and evaluation technique
-r use in Army tactical training exercises for combat units. Realistic ,

two—sided free—p lay tac tical train ing emp loying recogn ized pr inc iples
of learning is achieved throug h simulated combat engagements.

Originally this research sought to develop a method for evaluating
individual tactical performance under simulated battlefield conditions .
It was felt necessary first to construct job situations that would
demand that a man act as he would be expected to act on a battlefield.
It was , in re trospec t , not surprising that the environment developed
for testing became a powerful vehicle for training. The rationale
which provided the bas is for the ini tial developmen t of methods for
simula ting the comba t environmen t wi th a high deg ree of psych olog ical
fidelity led directly to the REALTRAIN method for tactical training .

Before a resea rch organiza tion ‘recommends implementation of a new
training method it is accepted practice to determine empirically
whe ther the new me thod works and how well it works ( the degree to
which tra ining obj ectives are achieved , the nature of the skill
acquisition curve) and to compare the new method with the method
it was designed to replace . This was not done with REALTRAIN . The
decision was made by the Training and Doctrine Command (TRADOC) to
implemen t the method before the standard valida tion procedures had
been conducted.

The reasons for TRADOC ’s decision were (1) the heavy cost of con-
ducting an evalua tion of a new unit training techni que in the f ie ld ,
(2) the rapid and enthusiastic acceptance of the method by troops and
commanders , (3) the overwhelming face validi ty,  and (4) the fac t
that no technique for realistic tactical training had previously
existed.

The REALTRAIN training method was implemented by a TRADOC Mob ile
Training Team (NTT) during the period 3 November 1975 to 5 March 1976
at four divisional training sites throughout the U.S. Army Europe
(USAREUR) . The implementation in USAREUR afforded an opportunity to
conduc t research which could be used to improve tac tical tra ining and
evaluation techniques further in an engagement simulation context ,
specif ically providing a valuable emp irical base and data source
for the anal ysis of tac tical performance by part icipants in the
exercise , par ticipan t and controller reac tions to this new me thod ,
and the cost of conducting such exercises.

Tha t imp lemE’-tation by TRADOC involved a cost of several millions .
REALTRAIN is still not being effectively utilized today for a number
of reasons :

1) REALTRAIN has entailed very significant——even revolutionary——
changes from the ways of pas t training and it was almos t too
big a challenge to do it well.

E— 2
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• 2. One specific resource requirement that has given heartburn
has been the requirement for controllers who are required for
cond uct of an exercise , thoug h con trollers learn as much as
the trainees.

3. Young, inexperienced officers don ’t like to conduc t exercises
and lose badly,  as many of them do , even though the learning
experiences are invaluable . By the same token, to he a
participant casualty through inappropriate performance in
the exercise is also stigmatic. To help solve the young
of f icer problem , a leader board game has been dev ised to get
the officers better prepared for the exercises.

4. Logistical requirements are overwhelming——training ammo is
expensive , tactical radios to support control of the exercise
are hard to get.

TRADOC officials have been much aware that initial successful
utilization of REALTRAIN may rest critically upon keeping researchers
involved in the handing—off process to help solve some of the problems
of utilization. The purpose of a new program is to do just that——
have researchers assist in preparing a method f or implemeh tation and
observe problems of utilization and help make ref inements , periodi-
cally return to reassess utilization procedures.

Comment: Normally the early grabbing of a research product for
implementation before the completion of research is considered in
the nature of eating the bean sprouts , intended fo r  planting to ease
famine. In this instance, however , researchers did no t cons ider
tha t harm had been done to the ul tima te utiliza tion of this prod uct ,
espec ially in view of the fact that implementation aided research .

E-3
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CASE PROBLEM (NAVY ) FOR
NATIONAL SYI~~OSIUM OF THE MILITARY SERVICES

ON UTILIZATION OF PEOPLE—RELATED RDT&E

A naval training school tha t pr epares enlisted personne l thro ugh
a nine—month course for performance in a critical shipboard ra te
was experiencing a sustained serious problem of a high incidence
of student failure . Tests for progressive levels of performance
proficioncy are (and always have been , a standard practice) ad-
ministered every two weeks after the first three months of training .
The f inal exam is designed to measure the level of perf ormance
required on shipboard.

In years past , about 30% of those who entered the school failed
to complete the training and per form sa tisfac torily on the f inal
exam. Since abolition of the draft , the failure rate has risen to
55%—60%. A personnel resea rch group was asked by the CO of the
school to study the problem and see if the fa ilure ra te could be
significantly reduced.

The research team conducted a comprehensive comparative study of
those who succeeded and those who failed . They compared the two
groups on a ba ttery of psychological tests and biographical data.
They also under took personal dep th interviews with those who ranked
in the upper 25% of the group who passed the course , and with the
lower 25% of those who failed. They interviewed all instructors
for their percep tion of the pr oblem , and made a caref ul study of
the curriculum and instructional methods, as well as proced ures
for assigning trainees to the school.

On the bas is of their f ind ings , the researchers wer e able to make
a number of impor tant sugges tions for  change and refinemen t of the
selec tion cri ter ia for  admission to this school , for streamlining
the ins truc tional technology , and for attending to several important
morale factors.

• When all of these recommended changes were instituted , the failure
rate at this school dropped to 22%. By this time , the research
team was convinced that , with the improved selection and training
pr ogram tha t had been worked ou t , theore tically no one should fail.
They then instituted a highly ind ivid ual ized study of those who
were still failing. This included individual psychological counsel-
ing , enlistment of the school’s instructors in after—hours individual
tutoring, and ombudsman—like follow—up with each student to see
whether identified needs and problems were being met. As a con-
seq uence , the failure rate was further reduced from 22% to 11%.

The research team published the study both as a technical report
and as a journal article. In these reports , they concluded tha t
they had developed a very promising parad igm both for studying this
type of problem and f or app lying remedial action . They felt that
it certainly could be applied to the other school in the country
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that also trained for this rate ,* and that the procedures were
clearly worth cross—validation efforts by other naval training
schools that were experiencing appreciable failure rates. However ,
a year after publication of their report , there was no evidence
of spread , sp inoff or spillove r in connec tion wi th the fa i l ure
problems of other training schools.

The research team feels discouraged abou t the lack of uti liza tion
of a procedure which has had dramatically demons tra ted success and
which would seem promising and app licable for many other training
school situations.

If the CO of the R&D laboratory that conducted the study wanted you
to serve as a utilizat ion consul tan t to review this situation ,
de termine why there had been no spread , sp illover or sp inoff from
this promising R&D demonstration , and whe ther utiliza tion stra tegies
might not be initiated , wha t would you do , and why——for what
reasons?

a. What additional information would you need?

b. What factors would you inquire into as possibly relevant
to the question of why rio evidence of utilization of these
proced ures elsewhere?

c. What would you do or recommend be considered now to promote
utilization of the procedures developed in this study? Why?

d. What would you conclude from this case problem that might
have general implication for utilization of R&D products!
findings?

* The average failure rate at the other school was about 38% at
the time the school that requested the study was experiencing
55%—6O%.
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ARMY CASE STUDY--ARMOR SCHOOL

The Armor School , in conjunction with Naval Training Equipment Center
(NTEC), contracted with General Dynamics to develop a Miniature
Armor Battlefield (MAB) . The MAB had radio—con trolled tanks on a
miniature (6’) field , with TV sensors in the tanks and hit/’kill sensors;
it was intended for the simulation of platoon vs. platoon engagements.
Developme n t cos t was approx imately $1 million .

The Armor School asked HumRRO to evaluate the system and to work
out training procedures. The research group had been work ing on a
simplified version of the system which eliminated some problems en-
countered with the TV sensors on the General Dynamics device. The
evaluation was performed with a 24—hour field exercise as the per-
formance criterion ; the system was shown to be effective for training
tank crews . A follow—up in Europe using commanders ra tings as a
criterion resulted in higher ratings for the system than for coi’—
ventional training techniques.

The Armor School recommended that the MAB and another research product ,
the Armor Combat Decisions Game (CDG), be developed by TRADOC . Regu-
la tions were publ ished govern ing the use of these tra ining devices.
NTEC was to have ac tion on ob taining the devices , in simplified form ,
per recommendations of HumRRO . NTEC tried , however, to improve the
tank model further but encountered problems with miniaturization of
electronic components. A contractor could not be found to build the
devices to specifications ; a later attemp t by the Training and Doctrine
Command , Depu ty Chief of Staff for Training to get the devices built
through Naval Training Device Center (NTDC) failed as well.

At present the CDG is in use by the Canadian Army in their own
version , successfully. The MAB has not yet been produced as a
training device . Another produc t , a map board which was part of
project RECON for Armor training, was given to NTDC , formerl y NTEC ,
for development. It is currently confined in use to the Ohio
National Guard.
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ARMY CASE STUDY--ASVAB

In Febr uary 1966 , the Assis tan t Secre tary of Defense f or Manpowe r and
Reserve Affairs requested research on a common aptitude battery that
could be used by all the services in the high school testing program.
The Army was designated lead service to determine to what extent
the ap titude tes ts of the several services were in terchangeable and
to develop an appropriate test battery . The Armed Services Vocational
Aptitude Battery (ASVAB), consisting of a common core of abbreviated
forms of tests found to be interchangeable , was a first product of
this endeavor and was put into use to test potential recruits in the
last year of high school.

As the or iginal research called only for the devel opment of tests for
the high school program , only those tests common across all services
were considered. Th us, the service with the smallest set drove the
system. From School Year 1968/1969 ASVAB Form 1 was used in high
school testing; in 1972 Forms 2 and 3 were dev eloped for  high school
testing, and they also became the operational batteries of the Air Force
and Marine Corps. Army bowed out as Executive Agen t f or ASVAB resear ch
and Air Force took over.

In the middle of 1974 , the ASD (M&RA) decided that as of 1 January 1976
there would be a sing le classification battery , ASVA B , to serve the
pri mary selection and class if ica tion purposes of all  the serv ices ,
as well as for  high school testing. The new requirement represented
an important change of concept. To produce one selection and classi-
f ication ba ttery to serve needs of all services , the service with the
largest set of requirements drove the system , and thus , a 13— test
battery was necessary .

The battery was f ielded 1 Jan uary 1976 , but with the short lead time
ava ilable , it was done with no validation , a fact which some Army
observers believe contributed heavily to the large attrition rates
in TRADOC schools. In addition , norms have had to be adj usted and
are still being questioned in the Army , Navy and Marine Corps.

This case study dep icts the development of a product for which sponsor
interest , enthusiasm and impatience are factors that have to be dealt
with to delay (rather than hasten) utilization , so that the product
will have a reasonable chance to be effective in operation .
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APPENDIX F

END-OF-SYMPOSIUM EVALUATION SHEET RESPONSES

Symposium evaluation sheets were completed and submitted by 98% (64)
of the attendees (excluding host and support personnel) who partic-
ipated in all sessions of the symposium . The following table
displays the responses in each of the nine areas which  were rated .
The scale ranges from five to zero (5 being the most positive
rating). The number in each box shows the number of attendees who
gave that rating and the circle distinguishes the most frequent
rating in each area.

ANSWER OPTIONS
a

Clear Not Clearb
Good Not GoodcAREAS He lpfu l  Not He lp fu l

5 4 3 2 1 0

1. Symposium Objectives 14 13 9 3 0

2. Organization of Symposium 11 22 5 2 0

3. Value of Small Group Sessions 7 16 10 5 1

4. Value of Plenary Sessions 6 21 7 2 1

5. Value of RU Agency Heads 5 15 9 3 2
Discussion Session

6. Value of Session Integrating
Symposium Discussion With 0 15 6 6 1
RU Literature 

_____ _____ _____ _____ _____ ______

7. Value of Case Problem Session 5 13 10 5 1

8. Value of Policy Recommendations 3 14 10 11
Session

4ore than Met my Less than
net my ex- expecta- met my ex-

______________________________________ pectat ions t ions pecta tions

9. Overall Rating of Symposium 5 17 14 2 2

a. Rat ing used fo r  question 1.
b. Rating used for question 2.
c. Ra t ing  used for questions 3 through 8.

Note: The nunber of resp nses does rxDt add up to 64 for each question since not all
r~ients answered all questions. F-i
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The final item on the evaluation sheet was a request for sug-
gestions for improvement. The following is a summary of the
ideas included in these suggestions.

Several concerned the overall climate of the symposium . Three
people stressed tha t the emphasis should have been on the issues
involved rather than a defense of present policy and denial of
the problem . One person described his view of the symposium
climate: “The attitude which seemed to prevail was characterized
by one individual  who sta ted that  ‘ any spec i f ic recommenda tions
for change would constitute a viola tion of the cha in of command. ’”
With that sort of mind-set the predictable bureaucratic outcome
occurred ( i .e . ,  several platitudes , a recommendation for an ad-
ditional report and a recommendation for further study ).

Four people suggested that there should have been more small
group interaction. One specified that this should be uninter-
rupted (e.g., no floating members).

There seemed to be a general fee l ing  that  the objectives were
too broad and therefore prohibited closure . As one person put it ,
“I simply believe that the objective was not achieved because prob-
lem def in ition and explanation used so much time that the closure -
exercise was unobtainable in the time allowed. I believe that the
individuals in attendance could have been brought to closer grips
with the basic issue had there been t ime and emphasis on the
problem resolution .” Another suggested a “less ambitious goal--
policy recommendation was beyond ken of most of those present. ”

The message of eight attendees was clearly that more users should
have been involved since “they are an essential element of any
solution to the utilization problem .”

Three people stressed that the symposium should have invited indi-
viduals who have the ability to implement not just make recommen-
dations.

In general , the suggestions seemed to describe the need for  more
action rather than theorizing , and the attendees seemed to agree
that symposia are necessary to help attack the RU problem .
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