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, CHAPTER THREE ~ (\\\

THE R/D&I CONTEXT IN THE EDUCATION SECTOR

A volume-length analysis of the educational‘R/D&I context is in preparation
and will be on file at the Nationai Institute of Education (NIE). 1In the

chapter presented hete, we summarize key points made in the lengthier

*  analysis. Specifically, each of the 19 contextual features will be reviewed

d
A

‘1. ENVIRONMENTS OF THE R/D&I SYSTEM

below to describe the context for analysis of the educational R/D&I system.

It should be noted that much of this analysis 1s based on impressionistic
sources ~-- impressions derived from immersion in the ‘literature relevant

to analysis of key features of the educational R/D&I sydtem and impressions

.derived from the analysts' personal experiences. and familiarity with the}) ;‘i

educational R/D&I and operating systems. The 1engthier analysis provides

extensive citations and other documentation, as well as some discussion

of key points in need of empirical verification.

1. Vulnerability . . _
IR | | e
_A. A Public Base : ' _ . 0

v

Of a11 the sectors we have ‘considered in our comparative analysis, education

is c1ear1y the most vulnerable «~- the most open to (and subject to) -

(125)

“so¢ial and political influence. As public service institutions sup='#

ported by prlic fnnds and admgf{;tered and regulated~by pub11c agencies

schoo}s affect all subgroups ofj he population (as citizens and taxpayers).
Since.the proportion.of local funds spent on public ‘education tends to be-

u_ quite high, schools tend to be particularly.salient to-taxpayers. For n

" those taxpayers who ari a1so,parents of school-age children, the level

SEEE S A A
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of concorn lbouc school functtoning tonds to be evon higher =« American

: eoclezy_hss—basn—chataetef%eeé—by—trsmsﬁd6uﬁ%y*ﬁfgh——xp‘_tirtons_fof____‘_;‘_

- ) lchooling. The business community, too, hassbeen expressing great concern
about achool functioning, bemonning the poor quality of work force
) ; prcparation for thc world of work (24) T
» . ~ L

ﬁ. Goals

. Education, by its nature, also has more diffusd'goals than other sectors .-
goals that are more subject to value-laden judgments, misinterpretations,
and controversy;‘ goals that are harder to specify, less measurable, and
harder to use as performance standards against which to judge system.
performance.( 25) .In comparison to other sectors, then, the functioning and
effectiveness o£ educators, educational R/D&I persounel and the educational
system as a.whole are more likely to, pe subjeat to scrutiny and-debate.

4 . . ]

i .

. C. Legitimacy Problems .

I3 »

L Contributing to the vulnerability of the education sector is the educator' 8
_'legitimacy problems in claiming specialized expertise. and professional
status. Compared to scientists,»engineers, doctors, or lawyers, the
specialized training needed to function as- a teacher or principal does not
seem particularly.awesome.. From their own- persdhal experience (as wa11
". as close observation of the experience of others), the public has mpre
bi\ - familiarity with what the educator does (as compared to knowing what an
s 'engineer or a lawyer does) Therefore, particularly for the better educated
\‘parent Lhere is far less of a gap in expertise between thg general - '
: public and educators than between the public and. professionals in fie1d2
with strong knowledge or technology bases. Similarly, compared to fields
with well developed knowledge and technology bases and .highly specialized
T W development activities (efg..' engineering), there does not appear to be
' much of a gap in expertise-between the R&D personnel who develop many
of the learning materials on the market and the teachers who develop
their own materials, or e%en _parents who peruse the materiaIs used by

their children, : ST, . ¢
: ¢

4
’
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_D.'AThe Natdre of Educational Innovatiqps _-.’f”_' e STy e .in
’ Adding to the vulnerabrlity of.educational R/D&I is the nature of’ BN

educational innovationq, as compared .to.the more technologial outputs_
of R/D&I systems in oth r sectogs, where R&D products are easily: '
pagkagei?% ainstajled;~ where use rarely conflicts’with the'values,'

;and sensit1v1ties of operating system personnel ' and~where
' prhdué@s can be expected to!' behave reliably in’accordance with their
performan&e specifications (as long as they are ‘used properly) Educa- . .

tional innovations, in contrast, tend to involve "people change" - . ol

'eug..ﬂ ‘creation of mnew capabilities or organizational strategies or -

: instructional approaches. They are therefore more likely to be res1sted ) '
-~ by the people'who make adoption Hecisions and by those who must K
implement them. Asf"people change'" products, there is far greater f}b
reactiveness betweeﬁ'product and gsers (both school personnel as

\ intermediate users and students as end users) Therefore, implementa- - ' o

'S - tion is more difficult, and offects are far less predictable. Even

-

when effective, educational ‘innovations are harder: ‘to prove effectlve --

their efgects are harder to- demonstrate objectively and are therefore

»

. more subject to dispute. Further, there may be controversy over the
> ,desirabilfty of intended effects. (4d 59, ,61 74).,' '

. . 4

3

"E. Weakness of the Scientific and Technological Base

The weakness of the sc1ent1f1c and technological base of education and
educational R/D&I is at\hhe crux of much of the environmental vulnerability

' of this sector. Though it sharestuch common ground\with the social
sciences and other applied social science fields as well, education is

¢ - .particularly vulnerable here. For example, we may note the following:

,‘\ .

A}
. '

1. The development of a knowledge ‘base in the social sciences and
--applied fields llke education involves research on humans rather

’ than non—humans, and this raises numerous value questions about . ‘;

(48, 50)

what should be studied and how; the ethics of research

safeguarding the rights of those studied, etc.
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i2§ 'It also entails greater uncertainties in the researcﬁwsituation
since the humans studied (unlike rocks or molecules) have’ and
e ercise free will.and aré thus reactive to innovations.(-_48 50)

refore, reliability issues'become particularly troublesome.

'
f'v Lo

3. -There is'also a greacer,likelihood of'bias creeping‘in through

) 'Aﬁﬁ" the researcher S own - biases or the quality of the interaction
~ : between'researdher and subject ' ’
. W L . - X '.. . . -
.‘~ . . ¢ . . N ! . c. - . -
. 4, Experimental designs calling for rand mization or various kinds
g - of controls are also less feasible wit humans, especially in
field settings -as opposed to laboratory research (33y
. ."-"3.-[ ! .
2. vaernance-Structures ol ' o ) L .

A. ~Fhe Value prdb1eui

jThe value-laden nature of education and educational R/D&I is particularly

‘_problematic, ‘given the governance cture of education and educational

R/D&I. School systems -are legally controlled by agencies in their
Both school gystems and educational R/D&I 1nst1tutions are

environment
.Legal control over

1 rgely.dependent on these agencies for their.funding.
‘the operating sy tem is vested in lay boards of education, elected (or
appointed by efected officials) in each of the approximately 17,000 schdol

districts,acros. the country./'Thishlay control, its relationship to

political processes, and itg extreme decentraliaation'are factors of

some consequence. Although professional (i. e., the Superintendent)

dominance of lay boards is the rule, there are. frequent exceptions.

Especially in, controversial aneas (e.g.; busing, sex. educatla.b, unless
_the Superintendent is-a perspn with strong leadership abilities and a

.clear vision of what he or she wants, community pressures can have a.
S

‘major impact on school. functioning. .
> . :

B. - Formal Governance Structures’ SR .

B . ! . : LI ~ L.
¥ In terms of formal governance structures, the educational system in.the

U.S. is characterized-by extreme decentralization. 1In contrast to

LN

..’
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. centralized syFtems (as in France, for example) which have centrally e .
prescribed courses, textbooks and’ learn1ng materials, centrally developed
,examination systems, ‘and extensive monitoring cf school - operations by

- &chool 1nspectors, each of the thousands of local school d1str1cts . ”é?b'%
l_1n this country is largely autonomous. Though legal authority to »
‘regulate schooling/is vested in the govérnments of the states, few 1f

. any states actively monitor 'school functioning, and on .the whole, local_

4.districts are highly. autonomous frdm state and federal’ author1t1es. In
operational terms, decentralizatio” tends to go considerably beyond'the
decision making autonomy of the districts. Within each district there ié
considerably autonomyxat the the local schooL level, with the pr1nc1p
(and also teachers) hav1ng a great deal of leeway in determining wha hap-'
'pens in their classrooms. This degree of autonomy down to the sch ol and .
classroom level is a factor of considerable importance in explai ing ’ -
why innovations that are formally adopted by a school d1strict/are so- o

often not implemented in practice, or are so transformed dur1

implementation that they amount to little more than "the sa?e old

thing". G1, 119) w ' . : : £
‘,f c 4 b ' . 7

C. -Fuhding Control
In the _case of the educat1onal R/D&I system, the ultimate ‘control over
decisions affecting funding ~~-. and therefore R/D&I functioning -~ is -

- the Congress. Given the history of Congress s lack of confiﬁence in the
ability of- educational R/D&I to provide a reasbnable ‘return on the taxpayer s

- 'investment’ this has -meant almost constant/;foubles for the R/D&I system.

\ /
. 3. Economic Forces

< g , T

\.,
)

.

/ ) ‘41
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Economic forces in the environment of the ducatidnal operating and R/D&I
systems have begnﬂfelt particularly seveféjy in recent\years. On the state”
and local level, school financing has become one of the’ Paramount issues
of the day. We find increasing numbers of cases of states and local
'communities struggling over equitable finandang formulas states cutting
assistance to local districts as they struggle with their own financial

difficulties; and voters in local districts defeating'school budgets and
A A . ' ' ‘

h—
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:»bond issues in an effort to stave off further géZreases in 1ocal taxes. L
‘Economic recession has also meant a shortage of slack resources in '

. the private sector to invest in high'rlsQ{low “return R/D&I activities.

. T ° L .

. 'Sumrllnary‘:_ Weak Supports and Assertive Demands = - - , ‘

In all, we can characterize the environment of the education sector as one
that tends to be weak in'supports for the syste§>and assertive in demands
about what can or cannot be done, should or should not be done. R&D in ,edu-

) cation tends to laé& prestige or legitimacy - or even a strong demand for .
its products or its very existence. This seems’ apparent whether we "focus on
the attitudes of researchers and scholars in the disc1p11nes, educatibnal
_practitioners, laymen, Congressmen, or even the education research and R&D. |
communitieé ‘ The system appears to have developed no strong constituency of
.1ts own and is buffeted by the initiatives of various otherﬂconstituencies
/able to articulate demands reflecting broad social, cultur%l and political’

'_ movements in the soc1ety as a whole (e. g.. integratlon, ethnic conscibusness,,
femiqi§m)- . s-v' v o — - -

e ¢ ‘ .
' =,

()

| The envirohment of the education sector affects virtually every feature of the
R/D&I system -- the definition of goals, needs, and strategies; ”the level
-and quality of personnel funding, and other resources that flow into the systen
and the functioning of the system itself (what research problems or R&D topics
. are attended to; the manner in which problems are defined; the amount that
must be invested in early phases of. R&D act1v1ty because of the weakness of
the knowledge base and the transforms between stages; . the controls that @re
exercised over research to protect human.subJectS' the credibility of t
- research and R&D effort with different constltuencies (as evidenced for 1nstance
1n the numerous examples of the black community's unwillingness to‘gerticipate
lin survey research in the late '605) _No other sector we haye considered’
in our comparative analysls is confronted with such serious env1ronmental
- pressures. None is as_dependent on environmental institutiong: for its support;”

And none is dependent on an environment so inimical to its chances for develop-

ment and maturation. . ’ : _
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1. ‘A Newly Institutionalized System . oo e

The development of instructiOnal'strategies and learning materials has been

- going on as long ag there have:been teachers and students “and we. can find
‘examples of institutionalized educational research in this country over a
;relatively long historical period.‘ Nonetheless, we must note that institu-

_ tionalized R/D&I in education is only a little more. than a decade old. That:v‘
is to say, new o the field of eﬂucation is institutionalized linked R/D&I
as an interrelated‘set of procesSes revolving around the development function

. and carried out by specialized personnel under specially designed: organiza- ‘
tional arrangements’.’ "While the newness of a system.may not- be significant in

‘itself (few institutionalized R/D&I systems in any sectors are more than a few
decades old) it is a factor of some consequence when compared . to the centuries'

" of history and tradition that characterize the operating system of educational
rinstitutidns. The operating system served by . educational R&D is old in history
and heavily 1aden with traditlons, norms, and values that run counter to the

acceptance of outputs ‘of external R&D.
) ‘i FE . . . .’ . ) .o -

- -

'Thus,’the'educational R/D&I system has. not yet. established its legitimacy.' It
competes against traditional approaches to producing knowledge; programs,.and
. ~products for’educational institutions --' and it uses scarce resources.; Its
methods and outputs have not yet proven their superiority to traditional methods
and outputs. In many cases, the products of educational R/D&I appear to be

c1 arly inferior to conventionally developed products.’

There wouldfseem to be abundant evidence that the systemLs present state of = -

maturati places it within the boundariés of the introductory stage of

. historical development. It is a re1at1ve1y young system. As we will discuss

ilater in this analysis, many;functional specialties of mature R/D&I system&$~
are a1most totally agsent in' education. Those that do exist either emerged

_ as areas of specialization after the /D&I system was institutionalized in
the’ mid-'60s, or were wholly transf rmed by the demands of that system. Thev”

- functional specialties provided:in tre- ecialized R/D&I institutions exist
elongside of =-- and compete with =-- similar activities vcarried out in

\)" E . -




sf!uctures. Neither .its fund1ng nor its personnel bases have beed/ade&uate

to the demands of ‘system- funct;oning or- appropriate to the quant1ty and

" 1edge and technology base is inad quately : vet f:. R/D&I functionlng 1n
. -education has been~h§gpered by amorphousngss ofﬁstaqdards' amblgu1t1es rn oy

"in information fié’\ The knowledge‘producing an

_generally low in quality. =~ ) S .

. . D ¢ : - : —
. -~ . N - . ' , & . ~ 2 L

the other, older parts of the'education'sector. The system has been chér-‘.:"%.

'acterized by a high levélﬂof instabi11ty in both macro and micro lével . .

>

quality of outputs expected by th system s sp’e:ors. The f1e1d's know-'ﬁﬁff.

A

'defining work roles,phd requisite skills and eo pentencles, and 1nadequac1es"

{ns.

nowledge utilizing com-

ponents of the_system are poorly integrated. sttemioutputs have beeﬁ&

-

2.. Critical Events R o L .

A. 1954-1972 -

el
3 ~

- - .
.

A number of critical events have shaped the system, brought 1t to its current

federal fundlng programs in the '60s. he most 1mportan£ legislation has been:

(1) the Cooperatlve Research Act (1954 and subsequent amendments) ; (2) the

. National DefenSe Educatidn Act (1958),aand (3) the Elementary and Secondaty

Education Act (19645 (39, 93) Through these pieces of legidlation, the federal

'government created major new fundlng programs and a1so created a network of

hew Office of Education (OE) funded institutions which were separate from the

‘existing bases'of R/D&I activity and external to the operating'system;

\]

The new network of R/D&IL 1nstit'ﬂ” f% external to "the opérating system in- N
c1uded un1versity-based R&D cenﬂersw regional 1aborator1es establlshed in - X

the form of quasi-public corporations located in non-un1versity sett1ngs,
ERIC‘clearlnghouses; ESEA Title III demonstration centers; ‘and various kinds

of materials centers. Although both the - laboratories and centers were ex-

. pected to garry out activities covering the full range of R/D&I act1v1t1es,

.ithe academic locations of the centers suggested that they would be part1c-

~L.8
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t research and prototype development, the Voo

. .

ulaZly well suit
rlaboratories, as’ iﬂsfitutions apart from .the research subculture of tw !
uelve sit1es, were expected to be in a.better pos1tlon to attract full-time " ) -
-deyelopment-oriented personnel, "and were therefore expected by many to carry T
out much of the system s R/D&I activ1ty oriented: toward full development . [”»ﬁ
_ téStin and packaglng of prototypes ihto sable.produets and program.pack- .%;33
- ;ageé s it turned out, eSpecrally 1n the 1n1tial years of functlonlng of”
the new network oF inst1tutions, ‘there ‘was only a limited amount of th1s
functional speciallzation, 4nd (with some exceptlons) the ﬂaboratorles add
centers operated 1ndependent of one another s work each attemptlng to-ca . _qLJ
out the full range of research, development,'and dissemination work connected :
with. its products. Adding ﬁp th1s -picture of\minlmal integration among system
institutions,.the disseminationhorient institutions in the system (e .5
the'ERIC clearinghouses, ESEA Title II:fcentets, materials centers, etc 2.
tended to define their agendas and carry out the1r act1v1t1es in ways that

‘were for the most part unrelated to the work of the /laboratories and centers.' s
ngh quallty outputs were expected to materlallze uickly from this- new net- "’

'york of institutions and to h#¥e immediate ‘and widespread impact on sqhool

system programs and. pract1ces. Whe% this goal was ‘not achieved- W1th1n only e
" a few years, Congressional disillusionment set - in; large numbers of lab-
orator1es and centers lost thei fundlng and went out of existence; and
.educational R/D&I appeared to be \in deEp trouble. (There were 13 K&D centers
and 20 laboratories by 1967; by l972 only 23 of these 33. rema1ned by _
1975, only 17 of the 33.)(93') S | s ¢
) e . ) . " - . . .y -

f %

The educational R/D&I system, as that system is generally conceived today,
encodpasses an instltutional base cons1derably broader than the labs and
.’Ac%?;ﬁs*and pther -,speciallzed R/D&I institytions newly created by the Office
iﬁ&) ucation in the,'60s. It jncludes work carried out in academic insti.' ’
tutions,.in the prlvate sector in feder , state, and-local agencieS)\g;j>(88) L
And recent analyses of the federal goveri 's Sponsorshipcof ucati nal ~ -
_ R/D&IL activities underscore how many d1ffer9§¥ federal agencies nd‘prjhrams '(:lv
fuhd educatlonal R/D&I efforts. (76 7, 78 102) Future historjes of ed~ o ' ‘y:
ucational R/D&I, and espec1ally federal sponsorsh1p of educati al'R/D&I e '
of,signifieant

-act1v1ty, are llkely to meet the as yet unmet need for analys1

patterns in R/D&ﬁlfunctloning in this broader set_of R/D&I rforme;s and T
J . . . DR ‘., . . ‘ . : o L
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. sponsors. Ab present however based on avallable publlshed sources, there )

is relatively littke. that we can, say about how this broade 'stem fared
in the '608, and early' gOS. Still whaQever picture of educatlonal R/D&I

in these "other settings ay appear in 'some future h1stor1es, the v151bllity

'« "of OE funding for edhcational R/D&I in, these years (in contrast to fund1ng for

-
IEe

4

.

L 4

-

isuch worg from other agencies), and the close association 1n the m1nds of

’

many- e -2 Congressdonal critics pract1tioner critlcs, etc ) betWeen the
“labs and centers on the one hand and the sum total of educational R&D. on ahe
.other suggest that the Successes failures, and fate of the labs and centers
in the e early years m1ght affect the broader educatiional R/D&I system and

its sponsorship for.. some time to- opme regardless of whatever may be learﬂed S

' subsequently about the broader system, its? functioning,rand its ohtputs."- AR

N

\. " . . e
! . g

; ","- '; R f‘;',, - ' o~ C
. The ups-and downs . in Administration and Congressional support for educatioff
‘R/D&I have -had a’ cr1tical 1mpact on the system’ sincehthere are so few other'-
- bases of R/D&I funding. \Ehe R/D&I fund1ng that comes from private foundatlon

‘-\

is small in comparison to the sums invested by federal agencies.: (In )4 l968,

(103) for FY

umented minimum base of financial suppog; for educatlonal R&D,
1975, private foundation% were estimated to provfde $57 million to $65{mil¥&op3”“
of .a total of $605 to $673 million of educational 'R/D&I funding 1n this: v

countryi(loz)) Furthermore, potent1al bases: of funding .-ﬁ the educatioh

industriés, entrepreneurial firms 'state and lacal educatlonal agencies

. hape until recently failed to allocate substantlal resources to R/D&I activities

- and even now ﬁhe amounts that come from these other potential bases of fund1ng

,B,' 1972 - NIE

are 'relatively small (somewhere between $35 and $85 m11110n annually) (93)

. \
- .

L P

t a

E&ion was'created, and control .over many of the OE-sponsore : R&D programs
were transferred to this agency (eSpeclally those programs like abs”
“and cen;ers program which had come under Congressional attack) NIE was
given a legislative. mandate "to build an effect1ve R&D system." Imp11c1tly,
it appeared that NIE was to become* the lead agency for the federal government

sponsorship of R/D&I in education and that,its fate would become synonymous'
¢ ' ' : . o . o o e

. T,

(™)
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L.

with educational R/D&I ‘ae as had the OE-sponsored labs and centers'program

\h““ -
in the '60s. ™ L o L. e
' : K . ﬁf)-
‘. .4 ‘ ) . I JJ

. Unfortunately, the Institute itself'encountered almost immediate prdbléms
. vof its own, the most serious of which were its appnhpriatiqns struggles
;L, ‘with the Congress. In 1974, federal funding for NIE (obligations) was cut,
' ’ifrom $lQﬁ 8- million in FY l973 to $75. 7.million in FY 1974, a figure Tower
than equivalent OE" educational R/D&I program allocaggons had been s1nce 1965.
The zero funding recommended by the Senate threateméd the very ex1stence of
NIE and impliC1tly educational- R/D&I in general. Since 1974, NlE's funding
-status appears to have stabilized (albeit at the rather modest $70+ million
level) . Still, the key barometer of this relationship for the near—term
:and long—term future As likely to be' the extent to ‘which the Agency succeeds
‘(if "indeed it does_at all) in substantially increasing its appropriation. .

- ! ) * LT, ?_-—

NIE has been in existence for only a few years, and efforts to contrast NIE

policies aqﬁ or1entations with previous federal educational R/D&I policies

L)

.are hazardous -- given how little evidence 1s available about faderal .

%&.'W‘ .

targetted at 1nstituti9ns other than the OE-created labs and centers. Still,

sponsorship of educational. R/D&I activity outside .of OE and federal funding

our observations and 1mpressions of federallv:;ponsored educaglo‘lp R/D&I
La)
functioning in the pre-NIE decade and subsequent period suggest the following -

strong points in NIE's favor that seem to warrant\ entlon.

. ;
_In'contrast to OE policies in the '60s that focused so much attention.on
the labs and ce.rers, NIE‘policies and programs appear td have restored
greater balance to overall system development. By supporting both. the tna-
ditional bases of R/D&I activity (academic institutions, private sector .organ- .
izations and the Operating system) as well as the new institutions that emerged
" in the '60s;1NIE has been supporting sources of, educational innovation-that
are both internal and external to the user system7 NIE program funding em-
phasizes not only research and development activity (as did OE in its funding
of the 1abs and aenters) but also dissemination, delivery, and bui1ding
internal user system capabilities for need identification, development,

:implementation, and.utilization; State education agencies have been taking

S
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increasingly active leadership roles in dissemination and in,providing
~ technical assiétance to school systems NIE has algo been emphasizing the
role of the state education agencies as key sources of*leadership in these
areas. . t. _ . . . o N -

. . ,’!~- . ' . ‘. , ’ ’ '
e . ) ' Tt . . e N
;But NIE has not ‘as yet developed a strong const1tuency with1n the research
- and R&D communities and among the powerful education interests and lobbies.
Consequently, educational R/D&I .continues to be buffeted by environmental

forces, with lrttle prestige or clout of its own to buttress it aga1nst

s

‘environmental pressures that 1mpa1r system function}ng. Educational R/D&I
.

has been.likened to a tree that is planted and then torn out by the roots
eyery couple of:years to see how it is grdwing.‘ To understand why this has '*

been s0, we must examine the environment of educational R/D&I.
T ' . R o .
'\ . ., . ) ‘I * . .

III. INSTITUTIONAL BASE (NETWORK OF INSTITUTIONS) "~

‘

';nalysis'of the structure of the educational R/D&l systen suggests the existence
of several parallel subsystems characterized by minimal specialization, consid-
erable- redundancy, looped as well as adjacent clusterings of functions, major
gaps between functions, and inadequate 1inkages among subsystems as well as
functions; The overall structure is diffuse, much of it lacks formalization,

‘" and whatever centralization or coordination might seem to be inherent in the
dbminant‘role of the federal government\in R/D&IL sponsorship 1s-more potential

L

than operational at this time.
. The focus of our attention here.is on the natbonkrof institutions that carry
~out R/D&I ahtivities per se rather_fﬁah either the superordinate system

that provides resources and contralnts and accepts systeﬂroutputs (1.e.: _the
ffederal and to a lesser extent state agenciesand private: foundations) o‘.\
‘the subordinate, system of mostly'gector sﬁanning organizations that provide
support services (e.g.. data processing service bureaus, equ1pment

'suppliers, maintenance firms, etc.)
’
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Parallel Subsystems Within the R/D&I System .

-

A

: - B : L
The structure of the educational R/D&I system is, in reality, a set of three,

‘parallel subsystems.

- One subsystem-is made up of various organizational settings located within

"B. Quasi-Public and Private Sector Institutions

two streams.

A. €olleges knd Universities
3 . f - :

the. colleges andyuniversities -- schools, colleges, and departments of

educétion, educatlonal research bureaus, various academic départments

' in the social sciences and occasionally other disciplines as we11 and -

university'based 1nterdisc2P1inary research centers and instltutes..'

*

N

A second subsysmhaparallei to the first is hade up.of the 1argeAandr
‘proliferating npmber, of quasi-publié and'private sector institutions
currently“engaéed}in educational R/D&I ~- the federally funded _
regional laboratories, R&D centers, ERIC clearinghouses, materials -
centers, etc., non-profit and for-profit (esearch'corporations geared
to the federal grants and contracts nomy ; organizationsrfrom private.
industry that have been making tentad‘ih forays into educational R/D&I;
and others such as publishers and audiovisual firms’ that have strong,

[y P
established footholds in the education sector. o o -

<

C. SEAs, ¥SAs, and LEAs

4
»

The operating system of State Education Agencies (SEAs), Intermediate: SerV1ce
Agencies (ISAs), and Local Education Agencies (LEAs) are so Weakly linked to
these other two subsystems, and often so redundant with them in the conduct
of R/D&I activities, that we have identified the operating system as a third,
para11e1 stream rather than as the KU target of Kp: activities in these qther

v



- 200 - . ., T

. ’ ' 0 .
D.  Linkages Within Each Subsystem - -} .

\

\

. within.each of these subsystema there ia\some ipteractioh of a ﬁore

‘or -less informal nature -- but far less ehan one wduld 1magine given -
hthe physical proximity of organizational units within the. academicb

' setting; or given the operating systemqs formal governance structure
‘that would lead ome to expect to find extensive interaction and moni-‘
_toring between.SEA and LEA personnel or co ‘idering the commonality
of interests that woul& lead onme - -to expect ext nsive communication
among schools or between LEAs and SEAs. ‘
ISAs represent a new development aimed at increa@%ng linkages among
school districts, and between school districts and\their SEAs. Aside
from this one exception (and even here, only some states have created
ISAs ~- and these tend to be quite mnew), - linkages within each of - the
three subsystems are incidental and informal rather: than institutiona-
lized, permanent, and strong. Consequently, communication and informa-
tion flow are weak, and knowledge production and utilization are in-
‘efficient and far less effective than they might otherwise be. Develop—
" ments- in social science departmen;s tend to have relatively little im-
pa%t on developments in schools of education. Nactivities in one
research corporation have little impact on R&D a tivities in others. -
‘As yet, local innovations in one school district seem"*a’have little'

ihpact on practices in other districts. . ‘

E. Linkages Between Subsysteﬁs _ .

-

Equally (and perhaps even more) serious are weaknesses in the Iinﬁages '

. among these parallelusubeystems. The academic community tends to func-
tion in relative isolation from both the operating system ahd the re-
searchgcorporations that dominate R&D activity Coneequeﬁily, the re-
search findings produced by the universities have relatively limited im-
pact outside that subsystem. The operating system is 11&§Z§‘co publi-
shers and.equipment suppliers in the private sector buq otherwise geheralf
ly develops its own programs and materials and tends mqre»often'chan not

to operate as though there were no educational research community, no

L)
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relevant research findi\gs, and no externally developed R&D products
and programs (9, 51, 54, 57, 139) The general pattern in the regional
laboratories and the research cerporations is to develop products and
programs in relative isolation'from either the academic community and its R
accumulated knowledge baseor the user 'system and its perceived needs and
constraints, ‘There are notable exceptions of course, and some strong
K collaborative arrangements have been forged in a.numher of instances (e~g.::
' Northwest Regional Laberatory in relation to school districts in its region)'
But on the whole, individual R/D&I institutions and organizational ‘units
tend to function in isolation, linked weakly if at all to other i:Ltitu-'
tions or units or their immediate subsystem or other subsystems in t (he

‘macrostruc tlll'e o

~

2. A Linear Model in Theory but not in Practice

A. A Low Degree of Functional Specialization

-

The linear model that is now in general disrepute,but seems to have been
-a significant influence on much of the early R/D&I thinking in the '60s
assumed that a 'natural" specialization of functions and a pass~it-on flow
of R/D&I}activity would emerge in the'relationshiplamong these subsystems.
The university subsystem seemed inherently suited to resgarch;ﬁvthe non-
. university corporations seemed designed to meet the needs of programmatic
development work; and the operating system was viewed narrowly as the
? : target to receive the outputs researched in the un1versit1es and’ developed
in the corporations. Functional specialization was assumed, as were the
linkages, two-way interactions, and knowledge feedback flows required for
an integrhted system. To whatever extent the linear model may be accepted
as a reasonable description of R/D&I configurations in any other sector,
empirical«reality in the education sector reveals a somewhat different

14

p1cture. K . A

The relatively limited‘degree of ’specialization and extensive amount of
redundancy that characterize the educational R/D&T system can be seen in
the location and clustering of R/D&Igfunctions in.the various institutions
'thaiﬁ::&e/dg the system. The greatest amount of specialization occurs at
'the ic research end of. the educational KPU spectrum, with most basic

’

A -
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research concentrated in the universities and especially in the academic

departments. Some basic research isehone in some of the larger, wealthier,

and more prestigious corporations (e.g.; Educational Testing Service).
- But for the most part basic research }s the private preSErve of the univer

: _sit;ies. E s A . L ' P -
. PR , . .. - . R
R . b - s \" . A . . e

Applied research hoWeVEr, is carried oqt in one fosm or anOther in ..
research in§titug%pns or units soattered throughout all the various typea
. of organizationsl settings 1nfthe system -~ the. universities, the R&D
centers and. regional laboratories' the research corporations, and even

some_ of the strong SEAs and big-city LEAs that have the resources to carry

out policy research as part of their long-range planning and monitoring

efforts.

- _ Y
The hulk'of‘federally funded developmeng work is carried out in the - -
regional laboratories and the large research corporations. However, “
_g development’ work in one form or another takes placelin virtually
»,'all types of organizational settings in all three subsystems. Similarly,
dissemination and evaluation contracts are being awarded increasingly
to institutions,located in only certain segments ofothe overalé structure
(dissemination contracts increasingly to SEAs and organizations working
with them; evaluation contracts increasingly to the research corporations).
.Nonetheless, dissenination'and evaluation activities, too, are carried .
out in one form'orfanother throughout the structure, even in organiza?

" tional uhits within the superordinate structure of federal and state agencie

1f we consider the implementation and utilization support functions, what.
little linkage specialization exists to provide user system'personnel with
- <technical agssistance in building internal capabilities or implementing
externally developed R&D products, tends to be located either iq new |
. linkage and technical assistance organizations (generally small non-profit
corporations) or in-the hands of a small, group of staffers from a
-laboratory or R&D organizatiOn’that is trying to install one of its
products. Still, even here, careful analysis uncovers some linkage, .o
. technical assistance, and implemantation support activities in the.
§. \universities,’in some,of‘the-stronger SEAs, and in LEAs and” individual

schools well endowed with curriculum specialists and other specialized

personnel. ‘x

1Y . . .
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- OVerall then, functional specialization among education R&D organizations
f* tends to be somewhat limited, with most of these 1nst1tutions encompassing d
. ‘several R/D&I functions. The pat;afn ‘'is not only one of limited functional
. specialization, but also limited specialization ‘in substantive areas of )
R/D&I activity. Basic-researchers tend to become specialists in narrowly
. defined research areas and,subjects of inyestigation. However,_applied
,'researchers,‘developers,‘evaluators‘ disseminators, and implementation
support personnel tend to be generalists within their functions -- e, g.:
" one year evaluating compensatory education programs, the next year,
'examining the effectiveness of alternative dissemination strategies; the
~next year as8essing the quality of ERIC information analysis products, etc.
Within a few months time, a s1ngle large R/D&I organization within the educa-
ﬂlon sector may respond‘to RFPs and bid on and be awarded contracts covering :
the whole range of functional specialtfes and an array of. top1cal areas,

ﬂand some of the samg personnel may- be assigned to work on several of

~

these rather different contracts at the same. time. Some of these
-organizations may also be'working on contracts involving R/D&L
~activities in fields of health, personnel deveIopment, social welfare

programs, etC- ¥ Clearly, this pattern is at considerable varianceffrom
-a sector like the aviation/aerospace industry where there is highly

developed specialization by function, by components (e. g.: a1rframes,

engines, electronics), and even by R&D problem areas (e 8. wing

.

stress analysis) Sty

B. A High Degree of Functional Clustering:

~ Ekamination-of'the clusteringJof functions withinuR/D&I institutions-
reveals, not surprisingly, that basic research is the most specialized
of the various‘functions_and the least likely to cluster.with any of the

.others. ° This'is attributable to the nature of the knowledge and tech-

" nology base. of the basic rasearch function; the socialization and - - -
££Aining'6f its personnel' and ‘the .values, norms, and mores of the
university settings in which it takes place.- I1f we 1gnore basic research .
and con31der the remaining R/D&I functions, we find several forms of

both adjacent and looping clusters..
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5A significant amount of clustering surrounds the deVelopment function \-

e.g.: applied research and deVelopment°‘ development and dissemination
developmént and production of support materials for implementation/

' utilization, and. even development/dissemination/implementation clustering"
The clustering is the outcome of conscious ‘policy decisions of educational
R/D&L managers; A less formalized version of the same kind of - clustering

‘ (minus dissemination) would be represented by the creative teacher who

'1~. generates” an idea, gathers relevant_information, develops it into a

‘teaching strategy and instructional materials, and thenruses them in

[y

.. .- :
el M

her classroom. -

.0‘

Dissemination and implementation/utilization clusteriq& is becoming

Qincreasingly frequent as a result of the knowledge bage and. personnel
-base that_spans these two functions ‘and as-a result‘of the kinds of

organizational arrangements, that are being created by explicit and
‘intentional policy initiatives of federal and state agencies (e g.: .trainin
'programs for dissemination and utilization specialists; state creation of ]

ISAs to provid& dissemination and technical. assistﬁnce services to school
districts- NIE's R&D utilization program; etc.).

L .
- e .

-~

| . \ . ¢
Applied research and evaluation were a natural cluster during the first

LI few years of the emergence of the evaluatxon ‘research function, largely
Kl : because evaluation personntl were trained as researchers, were interested
in conducting research rather than egaluation, were forced into evaluation
“  work by the operation of the. laws of personnel supply.and demand; and °
« . tended more often than not to piggyback research projects onto required
evaluation actfvities. As evaluation has matured'and developed'an identity,
’ methodology, and personnel base of its own, th!s basis for tthe research/
evaluation cluster has been less prominent.f still, there are several
- examples of well-run R&D pﬁﬁgrams where questions uncovered in the course
" of product ‘or,program. evaluations are turned over to research personnel ..
for further investigation oriented toward future development cycles for - |
further product refinement (e.g.: 1in the development of the Individually
Prescribed Instruction” Program by the Learning Research and Development

v ‘ Center and by Research for Better Schools)
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* One of.the newest clusterings to appear is a utilization/research cluster

hat may lead to maturation of a practice-oriented research specialty

\ : (as illustrated by work ‘now ?n progress by the Center fbr'New “Schools -
. . to document and analyze nine ‘LEA local problem solving projecgs supported
by NIE) ! : ' .
A "

Equally new is a utilization/development/dissemination or utilization/-
dissemination cluster ‘evident in pro)pcts to identify exemplary prﬁctices,
bcument and anaigze them, use themvas the basis for materials develop-
ment, and disseminate these practices and materials to other potential users.
--The configuration is changing somewhat as more and more resources are
being allocated to building linkages. Initially, this took the form
of temporary collaborative arrangements and joint ventures for individual
projects, joining together°institutions with complementary capabilities
or functional spec1al€ies. Increasingly the. consortia and networks that
are being proposed and. experimented with are’ intended to be permanent,
formalized interface arrangements providing either horizontal integration‘
(linking- similar institutions or organizations) or vertical integration
(linking functions and/or subsystems) 3 It will be some time, however,
before we can expect to seé the effects of these 1nit1atives on the

configuration of educational R/D&I institutions.

©
LI

»

3. A Final Point; ‘The Place of Large.Corpbrations : S, T

. !
One further point should be noted before ‘we, leave the topic onEhe structure
of the R/D&I system in education. Several large corporatlons appear to have

particularly strong positions in the grants and contracts economy of the _
education sector == e.g.: American Institutes of Research, Rand Corpora—

wtion, Stanford Research Institute, and Educational Testing Service. "In fact,
* | in the period FY 1973 - FY 1975, fewer than 50 organizations received the
"[majority of VIE funding support.( 3)‘ still, the number of R/D&I institutions
. receiving funds from all sources is substantial and it wbuld s%em unwarranted -
» at this. time to suggest that certain types of R/D&I in the education sector |
15 ‘are dominated by a few large institutions in a pattern resembling the aviation/

aerospace industry. However, we will be in a better position to asseSs this
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question'after the NIE KPU monitoring project'provides empirical data about
the individual institutions that carry out educational R/D&I activities,

: 1mportant for understanding the emergent configuration of educational R/D&I

. institutions and for developing appropriate policy initiatives and Strategies

for macrostructure management.

{ @ .
IV. GOALS, POLICIES, STRATEGIES ‘
1. .Weaknesses '
‘Educational R/D&TL has been criticized repeatedlyyvﬂ Weaknessés'in goal o

setting, priority determination, po1icy formation, and strategy develop-.

(49 73, 83, 103, 128) Given OE's and now NIE's status as the déminant

ment.,
- 8 sors and primary inf1uences on educational R/D&I it is goal setting in’

these ‘agencies that must be the focus of our attention.

On the most general level, the goals of federal policy for the system have been "
\

reasonably consistent throughout _the OE and NIE years. Using the current NIE
formulation, these goals have been“xdto solve educational problems; -to- )
improve educational practice, to develop the‘knowledge and technology base~

needed for these efforts; and to develop an effective R&D system._

.

- However, ‘'when ana1ysis proceeds beyond broad goal statements to specific L
apolicies, programs and activities of OE and NIE (and when spe?ial note is
- taken of relative emphases in budget allocations), the picture that
s emerges is one of marked discontinuity, shifting goals and priorities, and’
policies'And strategies that have not been entirely consistent with some of
. the’ system s goals, What has been - 1acking until recently has been adéquate
‘ translation of broad goal statements into intermediate goals and objectives
specific enough to guide priority determination, policy formation, and N .
strategy development -- and specific enough to serve as benchmarks for
measuring system performance (126) Also lacking have been mechanisms to develop

'consensus on.specific system goals, priorities, policies, and tegies
- ﬁamong the various constituencies affected ' .

‘a
) e ' oee




2. Historical Patterns:‘ Changinngriorities and Decisionmakers ’

S

. o \ i
. “

Historically, there has been a close relationship between the dominant system o

goals and priorities, on the one, hand and the pf&mary locus of goal- setting,

.e - . ~ \
.
. . .
“ . I

A. Stage One: Research Emphasis o N . - )

on the other.

In the late '50s and early '60s when the dominant source oﬁ\fundinguq\'w
the Cooperative Research Act, system priorities were determined largely -

y the educational research community. The locus of goal-setting was - .
decentralized, gscattered among all the various research and KP (know— K
ledge production) institutions who submitted field-initiated proposals

and the prominent researchers who served on review and advisory panels.

In a researcher‘dominated context, 'research was rather naturally empha—-
sized. Development of the field's knowledge base was the goal of the
system; funding educational research projects was essentially the
strategy; ~and funds flowed primarily Eo ;he universities where educa\\

tional research-personnel wag located.

B. \Stage'TWOt Centralization and Short'Term Emphases

This pattern"changed drastically in the mid-'60s when OE funding emphases'
shifted from field-initiated research projects to more bureaucratically-
defined, mission -oriented, programmatic R&. The shift was gradual.

When the laboratories and centers were first created, each institution
defined its own mission based on the areas of specialization of its

senior level personnel. Over time, however, with increasing OE use of |

- ,' |

RFPs and targetted research programs, the locus of goal-setting became’
”~

highly centralized-as it shifted to key OE staff members with some

.

assistance from their advisers, whom they selected from the research

(25 . - o

and R&D communities. e

-

.

¢

wWith the shift to a centralized locus.of'goal-setting,‘there was a marked
change in goals and emphases. There was .léss and less concern with the
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® - field's knowledge base, and more‘and more attention to the shorter-range
goal of solving immediate problems’ of the operating system. -Those problem
areas receiving the largest allocations of funds (e.g.. improving the
KY )(103) werye defined larg

" .academic achievement f low-income, minority students

by social and'politf;al forces external to the education sector -- rather
than by the dominant concerns of practitioners at that time, or by the
needs of the-field's knowledge base, or even by the state of development
of the knowledge base.to permit effective attack on particular problems.
The bulk of resources went to the development function rather than l
research. The tin-ghorizons of the dominant goals were immediate and
short-ran The emphasis was on developing packageable productsu
_“_ﬂ—W\\‘ Limite vattention was devoted to longer-term ‘development of change-
process strategies or resource huilding for enhancing R/D&I system
. capabilities. Concern with developing the field's knowledge and : -
ftechnology base had’ lost .center stage and was not only.slighted -~ pyt
N many of the funding policies and strategies of this pefiod were even
h - inimical to this goal. Considerable resources went into- bu1ld1ng an
institutional structure for a new, specialized R/D&I system -- but
littlé‘qf that funding was used to develop institutional capabilities
for longer term system development. Proportionally less and less of
available R/D&E~ resources flowed to the un1Versities, and more and more
went to the regional laboratordes and the proliferating non-profit and
for-profi ;gorporations gearedito«theﬂmarkgtplacewgfwfederai ‘grants.and I o,

contracts.:1 83, 93) S

_ 'S _ ' ' - _ -
v : C. Stage Three: NIE and Mixed Strategies = -~ .  ° . :

-

-\,

We made the point ‘earlier that any complete picture of federat sponsorship'

of educational R/D&I activity requires cons1deratibn df a host of federal
agencies other than NIE. --. that despite NIE's rolg‘as lead agency for
,educational R&D, its FY 1975 budget of $74 million represents only a small
v portion of the total federal FY l975 investment of $513 million. However,
. . there is,little in the published literature that iswhelgful for developing
a clear picture of the goals, priorities, policies or strategies of these
other federal sponsors. Our impressions of the contrast between current
Nlﬁgemphdses ‘and’ earlier OE ‘emphases may need revision ‘after somefuture
analyses are writ;en of RAD&L policies of &11 the relevant’agencies over the
) 32

r s . .

.




' past detade or two. 'Kut‘for‘the present, siﬁéé”ﬁxz‘ié"ché}iéaa“'-~~ o

agency for educational'R&D and the system's most visible focus'

of policy determ%nation, it seems useful: to contrast what appear

to be the dominant patterns in NIE goal—setting/policy determi—

\

nation for the syatem ir the '60s.

Goal-setting and policy formation under NIE appear to present a

rather different pattern -~ a more collaborative mode and a mix-

ed strategy of centralized and decentralized initiatives. Com-
pared to the previous periods, ‘the NIE approach appears to be
less.R&D—oriented and mqre market-oriented. Whereas the previous
patterns emphasized firat developing the field's knowledge base
(1954-64) and then‘solving educational problems through R&D pack-

: aging of solutions (1964-1972), the NIE emphasis{appears to be

clearly on improving educationt; practice. R&D activities still -

receive a very large share of ailable resources, but dissemi~

o nation, implementation/utilization, and building internal user

system capabilities receive ‘considerable attention in the new
strategy. The federal role in the KU-briefited programs is seen
as largely facilitating and coordinating, and much of the initi-

ative in goal setting and prob::?/definition is decentralized in
e

the State and Local Education ncies. Substantial sums .are

'flowing to these State and Local Education Agencies, and several

A vt . -.«/'

“ity-building goals rather than short-term product development.

e g

of the programs supported are oriented toward long—term capabil—

A significant amount- of emphasis An the NIE strategy has shifted

"from product development an& product advocacy to change process

advocacy and change process capability development.

N ]

Still, the older bureaucratic mode of goal sgiting appears to
‘ have persisted in many of .those NIE funding programs oriented

more toward the KP than the KU end“of the KPU spectrum. The ’
locus of goal setting in research and R&B has remained largely

e centralized in. the hands of the NIE staff ‘and their advisers

. from the field, with resultant continued dissatisfaction among

“the research ‘and R&D communicies about existing ggals, priori-

"ties, policies, and- strategies. A number of initiatiVes ‘have"

,been taken to invalve researchers frém a few reSearch areas in.

the definition of rese 'ch agendas for their fields, Ce. g.: . é(
Oy e ) . ;

e gy e g P St e

(86)
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' conferonces spongored by the Basic Studies and ‘Basic Skills : e

(132)jr But as yet “the research and R&D commu~

a groups "of NIE
'nities have not had anything like the influence of researchers
-in some of the scientific disciplines. Increasingly, there

. have been calle for a strengthening of the research and R&D ' '\7

communities and the‘development of mechanisms to permit the
field to exercise leadership in defining goals and research
agendas.( 8 We ‘may, then, in time see yet another metamorpho-
sis of goal-setting and policy formation in educational R/D&I,
with significant implications for R/D&X priorities, strategies,

and funding programs. "

'V. ADMINISTRATIVE PROCESSES

. As is typical of any newly developing R/D&I system, concerns for manage-
fpent and policy making processes have taken a low priority as compared to
programmatic. concerns. The dilemma is classical. Those who are most
,likely to initiate an innovative thrust are least likely to see the need
for or pay attention to effective perfotmance in the "mundane" problems
- of institutional management and the "dirtyﬁ problems of policy making.
This has been the situation in educational R/D&I. Little»attention‘wa;\""f\~
given in the past to such issues at the practitioner level, and manage- o
ment for‘educational R/D&I was'not'seen'as a major and necessary aspect
of the'agenda of federal funding programs. With increasing maturation,,
again as is-typical, ‘concerns in these areas}have begun to appear. Problema
'of organizational design,’ personnel management, project and portfolio |
'selection, control and evaluation, cash flow managemenf‘ information
management, etc., have begun to plague managers and policy makers. NIE
has begun on a'modest scale to support some studies of management and
policy making processes in R/D&I. The tﬁmé'would thus seem ripe for a
major expansion in research and training programs devoted f;fufgrading

“the quality of management'and»policy making processes.

‘.? In this report,'we will.limit our comments to. .the above hrief overview.
" In a later volume, we will provide a. detailed discussion of the adminis-
_ .'trative processes function at the generic level. .Analysis of the adminis—.
» trative process function within educational R/D;I per se, then, remainsj

‘an item for analysis at some futuie time.
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 VI. PERSONNEL nasz SN g
- B
o . o
1. A Critical Weakness ) *

. .
The personnel base 8! the education operating system in this country is
well over three millson (93)» However, relatively few of the instructional
‘and adminisérative P
eignificant /D&I activity, and we will ‘focus our attention here on the
specia_l:ized gﬂ '

sonnel . who staff this operating system carry out, . .

ucatioHal R/D&I personnel base. .

’
)‘,‘ it
L

onal R/D&I personnel base has undergone'substantial

development innthe' ast decade or so. In comparison to the mid-'60s, the

educational.ijﬁﬁi'pe sonnel base has doubled (perhaps tripled). The best
estimate was .that th'AR/D&I system personnel base in 1964 totalled about
4,000 persona.(l ) «-; *?74 several estimates’, suggest a mean figure of
about 10,000 pérso.s (eStimates ranged from 8-12 000, and higher or lower
estimates can be found depending on onEJs definition of an educational
R/D&I system) (93) \Still, the perso/’el basL of°educationa1 R/D&I may be -
the most critical sy:feq wegkness -~ - and the most difficult to overcome.
The literatnge sugg' ; hat the educational R/DgI personnel base 1s in- B

adequate in4shee bers,(19 63, 93) - is disproportionately concentrated
' (63, 93)

in- reseanph ,evﬁluation research’ and development,, is critically
‘ n diéiga&nation, and almost’ tota}ly abd%ﬁt in functional special—
///;iEs that are. just emerging or have yet to emerge (e.g.: need idegtification,
vauisition, and?implementation/utilization support) The field suffers

particularly from the lack of an adequate supply of trained or experienced
R/D&I managers, or even an appreciation of R/D&I’ management as a function
that could benefit from specialized'skills and training . ",

.;l .

2. The;§ources of Personnel
By, training apd professional background, educational R/D&g personnel tend to
come out qf ei€her the psychology/sociology statistical, rasearch tradition and

the unive;sity environment(93) or out of school system positiong’(e.g.: teachers
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or administrators). With few if any training programs geared to producing
R/D&I specialists (and the few that ha&e been available geared more to the
" pattern oé academic project research‘rather than prograggatic development),
on-the-job training has bebn the primary mechanism for producing personnel
with a propriate skills and competencies. -- an inefficient strategy at

best. Some initiatives have been taken to develop training programs more
suitable to the needs of educational R/D&I functioning (e.g.: dissemination

" and utilization training prograins supported by NIE). But as yet, it is too
early to detect a significant change in the character of the system's personnel

basge.

3. Some Seemingly Intractable Problems’

N

The recruitment, training, and socialization of a talented personnel base for
educational R/D&I will require ovetcoming ‘several seemingly’ intractable prob-

lems; £for example: : . -

‘1. the low prestige o;,eghlation, educational research, and
educational R/D&I; . .

2. the orientations bf most of those who come out of university
settings toward advancing theory rather than improving practice;
toward individualistic rather than team-functioning?' toward
relatively homogeneous rather than heterogeneous pefsonnel skill
mixes; towardﬁproducing publications rather than products Lr‘
programs; toward a professional rather than a bureaucratic style

of 'functioning and management,(zs)

3¢ the complekities of developing suitable training'pfograms, given
the ambiguity that surrounds the definition of work roles, requisite
' skills and standards for various functional specialties in the field.

and the weakness of the existing knowledge base; .

4. the instability of R/D&I funding; = , . )/f/ .

4
5. the insecurity of R/D&I positions compared to tenured university

- | " posts. -
Lo . . L

[ 4 > . . ’ M ..
d@ : .



4, PolieyAIasues

There has been much criticism of educational R/D&I for its fatlure to attract
eminent tesearchers and first-rate younghrutalent from the disciplines. But is
it possible to attract talented personnel to educational R/D&I, gtven the present
- poor qnality of system outputs and the résultant inability to overcome the
system's low prestige? ‘Is it reasonable to try to intervene now in the
maturation of the eystem's Personnel base? 'br, is it wiser to concentrate:
. resources on a few key projects where the critical mass of telent already
exists and inpressiVe leVvels”of achievement are within reach? wi11 a few
exciting high quality_R/D&I‘outputs do more to attract talented personnel than
resource-building strategies focused on recruitment and’training?,‘High level
debate on these 4uestions would seem to be in order, leading, one-wonld hope,
to long=-range planning of interrelated prpduet development and resource=-
building strategies to speed eystem'maturation. . '
. e , ’ K
Our knewledge of other R/D&I.systems.suggests that the rate at which the
personnel base can be expanded-varies among R/D&1’ system functions. In o
research (and to a lesser extent, development), the rate is dependent oni
the number and size of the existiné centers of excellence (which alone
can provide the training) and is a long term process. For the 1inkaée
functions (dissemination and to‘'a lesser extent development), training
programs can be developed at relatively modest levels of funding and
personnel trained within a relatively short time ftame. HOWever, ‘training
- in, these functions will be cénstrained by (1) rates and levels at which -
~ users can reasonably absorb their outputs and (2) the relative lack of

eodification in the knowledge/technology bases. Thus, merely investing

dollars in training is not always wise or effective. - . "
. C;"' o .
' VII. FUNDING Ly

»

- The funding'of.educational R/D&I suffers from five key weaknesses: in-
’sufficient diversification ofisources; low~1evels,.scettering of allo-
cations, instab‘}ity,an&'inadequate,date base about distribution of fund-

~ ing by functions and performer ofganizatiqns.

S . . ) .
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1. Insufficient Diversification of Sources

The federal government has become the primary sponsor of educational R/D&I.
A small pqrtion of overall R/D&I funding is provided by private foundatdons,’
and an infinitesimal amount is provided by state and local governments and
private industry. Several analyses of fundiiz data are currently under .

way, and the preciee figures may need revigion when these are completed.

“~ 'However for the present, we can arriveiat -a reasonably good picture of
the level and-sources of educational R/D&I funding from the best analyses
available to us at this time. According to those sources, in FY 1975,
total funding for educational R/D&I in this country,‘irom all sources,'g

) fell somewhere between $605 million and $673 million (depending on what
1s included or excluded in a given estimate) _with $6l9 million the most
likely figure. Of this total _sum,. approximately 83%, i.e., $513 million,

o came from federal government departments 6m\agencies.(102) The bulk of

this funding is provided by the Educatiop Division of HEW, with most HEW
funds obligated through the Office of. Education and- the National Institute’
. of Education. Other federal agencies providing substantial sums for

educational R/D&I include the National Science Foundation and the Public
Health Service (particularly the National Institutes of Health and the
Office of Human pevelopment). Additional smaller s flow to educational
'R/D&I-activities through the Department of Agrisyiijie, Department of

. Defense, Department'of Interior,dState Department, Department of Labor
ﬁationaldEndo&ment for the Humariities, Smithsonian Institution, and other
federal agencies.(loz) The remaining sources of educational R/D&I funding
~include: state funds,.$40 million ($30 million to $60 million); local
government funds, $4 million ($2 million to $10 million); - private founda—v
tions/g$57 million ($57 million to $65 million); d other private sector.
sources, possibly (but here estimation is especially difficult). $5 million
(83 million ﬁo $25 million). (93) Greater diversification of sponsorship
seems, essem’ial ivenJ!Le political vulnerability of educational R/D&I
(and thus its,h\"ing) in a climate of limited system legitimacy and

lack of conf ¥ in the system's ab¥lity to produce a reasonable return
on the taxpayer s ik%estment Clearly, though, substantial investment

in educational R/D&I by, theé private sector or by state and local govern-
ments 1is unlikely unless imaginative new inéentives-are provided and bold
new initiatives are taken to attract this new sponsorship. '

38 ]




2. Low Levels - / : ' > v

Educational expenditures by all levels of government amount to approximately

355’billion}) Appropriations to educational R/D&I account for only about 0.3%

(72, 103)

of that total. , The inadequacy of this funding level is underscored by

compariaon with other sectors -- e.g.:- 3.4% to 5.0% of expenditures in the
,industrial sector for R&D; &.6% in the health 'sector; 1.1% in agriculture;
.and as much as 10% to 14% of the Department of Defense budget.(23’ 4?’ 2, 193)
;'Given the immaturity of educational R/D&I compared to these other sectors and

“. the need for expensive capacity-building programs, the low level of funding
available to support educational R/D&I becomes especfally problematic.

3. Scaétering of Allocations
= .
.The difficulties posed by low overall funding levels are complicated further
by allotation patterns that tend to disperse what little money is available
over a large number of projects rather than concentrating it sufficiently
on a few. The trend in recent years has been toward greater and greater
concentration of funding, as more and more projects and programs have lost
funding and increasing numbers of federally supported R/D&I institutions
have gone out of existence. Still, given the limited funding available
~and the high coste incurred by lpgrge- -scale e ucational R/D&I programs,

- greater concentration would seem essential if effective programs and products

are to be produced. .

4. Instabiiitx

Instability of funding has been one of the most serious problems confronted
by the educatxonal R/D&I system over its brief history. The early promise
-of ample funding for educational R/D&I was clouded within only a few years.
Funding for different types of R/D&I activities has tended to ebb and flow
with frequent shiftg and fluctuations in federal R/D&I priorities. Federal
reliance on annual rather than longer-term funding cyc1es was a frequent

~ cause of complaint in the early years of the system. While all federally

| ch instability, the problem

funded sectors suffer to some extent from

has been especially critical in the educgtion sector because of its relative .

1mmaturity. oo .,
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Pleas have been mado for longer-term funding commitments to permit lons—ronsn
' plennins of complex multi-year projects, and some modifications of funding
policies in this direction are apparent. Still, it would seem that 3reater
long-term stability of funding will be needed to attract first-rate

personnel and sub-contractors to educgtional R/D&I.
/ - -

.
]
’

5. Inadequate Data Base About Distribution of Funding by Functions and

Pérformer Organizations

m
As we phted just above, s@ailable data do suggest that scattering of
allocitions is one of the weaknesses of educational R/D&I. As yet, our
data base is inadequate to systematically’analyze the distribution of
allocations. However, NIE i; currently doing a survey of educational
R/D&I performer organizations. When this is completed, we will be in a
better position than now to estimate the relative size of actual funding
allocations by functional areas of R/D&I activity. Thus, we will also
be in a better position to determine the’ extent to which the available
resotrces are apportioned in a manner that provides the appropriate
balance agong functions (taking into account the overall stage of develop-

ment of the R/D&I system and any necessary corrective actions that may

be needed to redress previously out~ofnbalance conditions).

Various data’ sources available at this time (using somewhat.  different
definitions and classification schemes) provide rather disparate estimates
of the distribution of federal funding for.educational R/D&I among groupings
of functional areas. For instance, a recentJdEEoription of one.data set
'for FY-1975 projects in the areas of early childhood and adolescence
suggests that 802 of this funding was allocated to a category described as
applied R&D; 82 to basic research; and 12%, to a group described as
planning, dissemination, utilization,‘and_evaluation.( 3. Another data

Bet (usingﬁa differently bounded data base and a different classification
schemfs provides a different impression of the distribution of federal
funding for educational R/D&I in FY 1975. These data suggest that knowledge
production activities (defined here to include research evaluation, and
statistical activities) have received only 17X of federal funds, while 40%

was allocated to a' category described as applications formulations (materials

4
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R development, pglicy formulation, demonstrations, and social experiments),.
' -and 43% tarutilization (dissemination and - implementation actdvities). (76)
~tStill other even more recent reanalyses of these same data ;z)NIE 8 R&D

System Support Division staff suggest slightly different figures, and
-these reanalyses -are still in progress. " Data from the currenﬁ ‘NIE survey

of educational R/D&I performer organizations may be helpful in@hlarifying

3 . L) ¢

@Qsome of the inconsistenciesf o

'The current survey may be particularly useful also for shedding light on .
. questions that have arisen about’ the. relative distribution ‘of) funding (from
| ;federal and other sources) among the various organizations that. comprise
the institutional base of the educational R/D&I system. NIE funding data,
:-for instance, indicate thaﬁ?more than half of all NIE awards ‘between FY 1973
and FY 1975 were made to fewer than 50 organizations.(93) It would be
-useful to have similar information about ‘awards from other sponsors of
;'_educational R/D&L agtivity and to then explore the meaning and implications
‘ :of such data for understanding the institutional configuration of the: ‘
”_;.system, the location and degree of concentration of certain kinds of
'R/D&I‘functioning, the distribution of R/D&I ‘capabilities (and implications
for system capacity building), sponsor—performer relationships within the
‘;educational R/D&I" system (and\implications for funding/procurement policies),

. . 4
etc. . Lo o . _ -
. L. L o v .o Lo . o

‘- )

—

A substantial data base is currently being developed and analyzed to shed
_‘light on such questions, and- additional studies under NIE s Education KPU
L Monitoring Program are in planning. As more of this information becomes
i available - we will be able to develop a more comple%e picture and a better

frsunderstanding of the funding of educational R/D&I.
. " . . ) ) ‘ : ,/‘\5

_*YIII. INFORMATION FLOW (T 7

e o - X T -
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. - . . ‘ . . . ., . ) .
There’are three distinct information flow systems in the education sector:
’ i v ' [N . .

B Y
o

1. Kp information flows among educational researchers and R&D

personnel generally working 1n organizational settings external
I o

.

‘to the user system, s : ‘-'




o ..f - C -2, information;flows,among u§er systerni personnel;
I . |
3. information flows between exterffal research and R&D personnel,

,on the. one hand, and user sys em personnel, on the other. .

A1l threebinformation flows are weak. and inefficient. Each has distinctive
problems that impede effective communication and information flow and therefore a

& slow: o L o _ . o '
. , Y . ,;., , 5

~

. ) [ . « .
(/—\\ I 1. the cumulatiye development of a high quality knowledge and tech—
_ nology base for- the field; X

. B

2, the development and dissemination of research and R&D outputs to

solve educational problems,

-3. the utilization of research findings and R&D outputs in Operating"

ystems. : L -

1. Among Educational Researchers and R/D&I'Personnel'

RV
.o ‘a

, . , A . -
_ The educational\research-community-has"a well developed.formal information =
' flowvsystem that ncludes annual'meetings of the AERA; primary publication
- - outlets; and secondary publications that provide syntheses and’ critical rev1ews
of the literature and that provide mechanisms which facilitate information re-
.trieval from written sources.' However, scientific information exchange in
education is more unstructured random, and far less efficient than information
. flow in many other fields. (%, 97 985- 99, 101). The educational research and
'R&D communities lack well developed informal communication mechanisms analogous :
-to the "invisible colleges" that’ have been identified in some other fields of ’
'f:knowledge (32, 33, lll) L S
- . ' ‘ ‘ . S
Informal communication networks are critical in order for a researcher in a
given research area to be familiar with work being done by others that. ‘would
- be potentially _relevant to his own investigations. Informal networks are also
critical. to. permit researchers ‘to%contact ofher researchers who can facilitate

their information ‘searches and minimize random information—seeking behavior.
~ . : . o
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urther, the absence of such informal communication networks to structure °
and channel information seeking behavior magnifies whatever time lags, lack

of adequate abstracting and retrieval mechanisms, and other problems :
d. (3_,.100 .101)

?

characterize the formal information. flow system of the fiel
' .Thus, the absence of’ informal networks handicaps the educational researcher.
~ The development of a cumulative, high quality knowledge base for the,field

is: dependent on improving the efficiency of information flow processes --

. but there are few- signs_of progress in this-direction.

’ .

2, Within’the User System

Information flcw with1n the user system is generally retarded by varioqs norms

and patterns of functioning that tend to isolate operating system ‘personnel -

from one another- e. g..- anticollaboratxve norms that assume the creative .

‘teacher generates ideas and teaching approaches on her own rather than ’ '
© ‘using- ideas.and approaches developed by others; . tlmldlty about: discusstng

classroom'problems for-fear ot being'judged inadequate,_ bureaucratic rather than .

colleagial modes of functioning that isolate the teacher in a classroom full

of children and provide few opportunities ‘for teachers to st1mulate

one’another, exchan ideas, etc.(26 27 119, 125)

' . k\the professional literature in search of ideas or salutions

kesearch suggests that most

teachers‘do not scan
" to problems ‘but instead rely on interpersonal exchanges as their main ‘source

' ’
of information. a7 Given the fact that there are relatively.few opportunities.

for such interpersonal exchanges in mogt school settings, information flow is

therefore minimal;. - o N N IR - .

‘3. #otween User System and Research/R&D Personnel - .,
. - - - : (\

Information low between user system personnel and research and R&D personnel_'

in KP organizations external to ugser systems is hampered by even more “serious

problems - differences in values, norms@ ways of- thinkimg and

bconceptualizing problems, wdys of describing and bases for verifying

assertions; usagé patterns; little if any overlap in the journals or

-magazines they read (or publish in) or the professional association meetings‘

or conferences they attend; etc.
v
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'4. Trends and Initiatives v
Y |
Some progress is being. made currently to overcome the barriers to infbrmation
': flow within the user system and between: user systems and external KP
‘organizations. One importanﬂ&initiative is represented by NIE support for
prograﬁs to develOp intermal- problem-solving capabilis;es through organizational
development and other participative renewal strategies (e.g.: the Local Problem
. N o
Solving Program) ‘Knother ‘is represented by NIE's active, interpersonal dis-
' semination and technical assistance strategies to- facilitate KPU information
flows (e.g..f_the EducationuInformation"Qenters and the“R&D.Utilization Program).
® .

" However, despite AERA interest a few years ago in strengthening research

. .
. v R
A 0 " &8 &

.communities and developing more effective communication mechanisms’ analogous .
. to invisible colleges, (38) the Association has done relatively little to structure
information flow in the field into ‘more, orderly patterns. There has been a
_ vacuum of leadership in this criti area, and in the, absence of.any
ﬁinitiatives to improve information flow amdng education researchers, the
. .knowledge base of the field remains weak and fragmentary and R/D&I functioning
' //femains inefficient and relatively ineffective._ o

ST

.

IX. _INNOVATIONS R Co ,

1. - Widely Varying,Attributes:and KP/KU Requirements

, R . .
: Ed%cational prdducts and innovations vary widely in attributes and attendant

KP and KU requirements. They vary in the state of the art ‘of the relevant

technologies, scale, costs, and level of R&D effort -required; in type Coe jbl
| (categorized as hdrdware vs. software), in target. functions; in.demand levels

andllife cycles; in quality and relative advantage over cbmpeting products

and practices; in testability and communicability of effects,' in’ complexity,

 in compatibility with user system constraints and therefore,user requirementa.

(Y
’

Given this variability, any attempt to provide a modal description of
- educational products and innovations seems risky. However, to facilitate
comparison with other sectors in our analysis, it seems useful to consider
T a number,of generalizations about educational'innovations that are probably
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valid for the overwhelming majority of products and innovations in th1s
sector., We have noted‘some of these points earlier in our discussion of why

the education sector is so vulnerable to environmental influences. v D
: : - ~
v

2. High Development Costs
: . R - ' .

T\

_Educational products and innovations that are rigorously developed and tested
tend to have relatively high developmental costs.< This is attributable to
T a large extent to the weaknesses of the exfsting knowledge ‘bage of _the field
and the resultant need ‘for conducting an extensive amount of applied research
' preceding and during the: development phase. : Gaps in the knowledge base of

the field entail more unknowns. Weaknesses in the re1evant technologies entail

more trial and error., The transforms between snages (from conception* o
“to specification of design requirements, ‘to prototype: development, to
deyelopment of’ successively refined versions of the final product) are less

efficient, less predictable, more time-consuming, and more costly, S

¢

. 3. Product/User Reactiveness o h . 'ﬁﬁ’iw Y

L
3 ' .
£

Educational innovations tend to involve "people change" rather than installation

- of technology (59, 61, 74) “As such educational innovations are harder to package,
;more difficult to mdrket and get adopted,_and harder to_install; There 1§-far
greater'reactiveness between prqductuand users, and therefore the‘implementation

”process 1is more difficult and more implementation supports are needed. Product
and innovation management strategies f8r the e ucation sector, then, if they
~are. to- be effective must take into account p oduct” attributes that are likely

to affect user system willingness to adopt and capability to implement a given,
innovation. . At the present time, however, integration of KU requirements into

i Kp planning and activities appears to be the exception rather than. the rule.

“As a consequence, externally developed R&D outputs have not beenflffus,gd-:wi.dely .

-
or had notable impact on educational practice. _ %

¢ -

X. NEED IDENTIFICATION '

dverall, need identification in education lacks coherence and strength;'

4

-/




1, '&acking: An Institutionalized Need Idejtiézgﬁgion Function ., - \

¢

- ~

Need-identification’is one of thelfigctionai speciakties of mature R/D&I .

education. There are relatively few"

Systems that is generally 1acking"
4examp1es in the education sector of systematic, ongoing analyses of routinely
‘collected data, cyclica11y reviéwed as part of an institutionalized nee
) identification function focused on needs assessment,‘sapabilities assessment,

and long range p1anning. Instead, whether we examine the process by which

needed R/D&I activities are defined by KP idstitutions®or the process by

which needed B&D acquisitions are identified by KU institutjons, need - IR
'identification in education tends to be episodic (or, at best, attuned to e

+

the annual funding or. budget cycles of R/D&I sﬁhnsors) . ' .

\ E- . .
PR

:?." need identifieation'in h :abgon tgnd,gb‘béﬁscattéréd throughout thé R&D*

and operating systems and their environment - 'researchers, developers, R&D
.entrepreneurs, R/D&I- sponsors, and R/D&I institutibns, policymahers and
administrators at the federa1, state, and local level. of the operating system,
teachers and other operating system personnel who interact direct1y with
students, school boards and their parent and community constituencies, 'and
perhaps most promineiit of. all, the Congress, the courts, and various social
movements such as civil rights, ethnic pride, feminism, etc., x

. Need 1dentification in education, then, 1acks formalization, and its openness

to environmental influence is so great, that‘the system lacks. ‘adequate buffers

against extremely high levels of demands too varied to be met adequately.- _ e

A :‘ \\'

Mae o L FE T T T LI TR gty
SRR . .
i .

2; Bases

Séveral bases of need identification are operative in education.

s : a
-

. / ' : A
A. Intuitive Judgment : e Q;;

Intuitive judgment is the basis of what is probably the 1argest proportion

of all need identiFication in the sector. There are- several patterns of

. . .
. e
. . . ~ - :
’ 4 3] o *
. . 8] . .
- . . (. . , - i .

v ';
L
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intuitive need identification in education-‘ spontaneous insight' soli-™

citation of staff or expert Opinions, comparing what exists at .a particular

point in time in the programming of a particular R/D&I or operating system s

9

institution and what exists somewhere else. e ;_~ ~;g' o ,
.\—'/ . \ o . '_."f . : .

"~ B. 'Opportunistic ' : L - .:' L S ".

S | '

- An additional pattern of need identification in education 1is basically

opportunistic in nature g-—- the impetus comes primarily from the exist—
cx secondarily if at all from the existence of

Coxd &

"a problem. The availability of a resource (e. .f_ funding or a. new. tech-

- ence of a resource and

‘ nology or an available talent pool) and its potential for pée in 3 bene-
,Vficial manner are what in fact suggests the need.‘_,-v_d co “,' -
< C. Data - Based o a;'g,-,...; e e

Probably the least- frequent basis of need perception in education is em—
.pirical data. Two kinds of data—based need identification can be distin—
»guished one-time analyses of particular pieces or bodiEs of data, col—

\

lected primarily for some: other purpose but usedaon.an ad: hoc basis to

identify a particular need or set'of needs°- and systematic, ongoing adalyses
of routinely collected data cyclically reviewed as part oﬁ.an institutional—

ized need identificati@n ‘and long rangerplanning function. ‘ \;'
v R '

3.- Vaugeness of Requirements oo L R o T

P . o

-

<
]

The process of translating perceived needs into innovati(? requirements specific

enough to guide research and developmentbis barely evident in education. More

-

often than not, the need- identification process ends with a statement no more

-"specific than "a program to improve students elf-concepts" or "a program

to raise reading achievemenf level ' Rarely does theaneed identification
process in education produte a problem analysis sufficiently detailed to
pinpoint either specific el%ments in th% problematdc situation (or condition

in need of change) or: qhe kind of program-or product necessary to bring

;o Y
e

about desired ﬁhanges. S e L ) -
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.v Given the social science base. of the field of education, there is a somewhat
.limited inte11ectua1 consensus on the one hand and a good deal of value-laden
disagreeggnﬁ over goals and needs on the other. This puts a premium on '
vagueness ;== 1i.e.: the vaguer the statement of a need, the easier it is to
achieve agreement. Needless to say this}complicates the problem of

articulating needs in a manner that‘translates easily into innovation

( requirements. : L . o ;

Equally significant in its impact on needs articulation,'education has an '
inadequate and uncertain knowledge base and an ambiguous technology. It is ’
di fficult to define problems or to know what is needed to solve them. ’h |
Consequently, people have a difficult time identifying and articulating needs',
. thus, people also tend to generate statements that are too vague ‘to be '
. . genuinely useful In those atypical settings where an extensive amount of
"+ need articulation occurs, there are specialized organizational arrangements
l to translate wvague perceptions of need into innovation: requirements-(e.g..
R/D&L organizations that use evaluative data on existing products_as the basis
of defining needs and,planning R&D for future products; or R/D&I sponsors who
elaborate R&D contract requirements_through mechanisms like thelRFP),"
Va - .

4. Decision Structures

P

~

Probably the greatest weakness of the need identification funcétion in education
is in the decision structures through which need'statements are screened and -
appraised before R/D&I resources are committed. Lacking is an adequate data
base against which ge the feasibility of responding to various a1ternatives
identified as nelds for R/D&I activities - feasibility in terms of the existing
knowledge base, capabilities for meeting various needs; and marketabil ty of
various kinds -of products 'to meet given needs. Lacking too are adequaté mechanisms
for bringing together the perspectives of bbth the KP and the KU'ends of the
KpPU system in education to jointly define- needs and priorities and jointly
consider: ex15ting capabilities to meet a given ﬂeed by new R/D&I activities;
(or alternatively/ to adopt or adapt existing products or programs from - )

. the fu11 array\of\ available practices, programs, and products capable of

=y
S

meeting that nee L 3\ e
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50  Recent Initiatives S ’\\\\v

‘Recent NIE initiatives have been. directed toward strengthe
dﬁtion'procesﬁes. The dissemination and local_problem-sol 1ng programs of the

Institute'are basically capabili -building programs: . the intent {s’ to - -
build local capabilities for problem definitionfand to link user systes _/ﬁw“"
.personnel to KP resources that can be applied t SOIV1ng/locally deflned - .
problems. Similarly, NIE's increasing use of iﬁvitatioﬁal conferences to oy
.define research agendas and needed R/D&I activities hag been motivated by ’

the desire to bring the research communities fr@m education and the disciplines.7‘

'into the need identification process yith max 1Kl%efficienty - getting

fsimultaneous input and feedback from the leaderg of 4 given research area,

and at the same time developing some consensus on&prgorities and d1ssem1nating
these to the field (e g.: ‘conferences sponsored by NIE's Basic Studies and
Basic Skills groups). 132) However, as yet, there is only limited evidence of
overlap between the highest priority needs/identified or acknowledged by -
,pract1tioners and those identified and acted upon by externalgresearch and
R&D organizations. Consequently, need identification at the XP and KU ends

of the educational KPU system show limited 1§tegration, and the effectlveness
of R/D&I functioning throughout the system, i@ lamited accordingly.

).
1

A hopeful sign is the substantial ‘amount of?iffort currently going 1nto the
j;development and use of ongoing management i formation monitoring, and assess-
'~ment systems on the state and national (and“to a lesser extent even LEA)

(31, 42, 80, 95, 118)

levels It is still too early to expect to find sig-

nificant impact from ‘these new developments r— but clearly, as assessment
systems and long range planning units get betteq established in the education

sector; we should look for evidence of major changes 1n the manifestation of

the need identification function, in educationi-

i 4

P

XI. GENERATION/RESEARCH

R N
o

1. The Focus of this Discussion _ ' o
) .

.
’ g

The term "research" may have a variety of connotations and meanings -- and is




o ten used very loosely ‘in the education sector. Thus, it is important that we

first identify what "types“ of "research" will be the focus of this discussion.

A. '"Disciplifed Inquiry"

"

/ In this discussion, we shall‘be'concerned only'with "research" in the sense
of "disciplined inquiry" "e= the conduct of systematic empirical investi-
gations or the application of disciplined qualitatLve inquiry approaches
(e.g.: historical anthropological and political,science modes of
'investigation) to education-related questions. ~Who conducts the disciplined

inquiry i t at issue here -~ the researchers may be. those who identify

themselves as Nduvational researchers or as researchers working within a
particular discipine. Within this framework we thus include both
basic (or "pure") research and applied reSearch (i.e.: research oriented
*  toward either product deve10pment or toward institutional and policy
research concerns). v .
We recognize the limitations of the ''pure vs. applied" usage. Still we £ind

it helpful, to think about educational research in’ terms of three////

o -~ .

categories: "
é
1. bagic research;
' Q '> e -..._.......
: * L e '
2, applied research .-~ | | - ‘

— . . {

3. applied research to inform policy decisions.

We also recognize the somewhat arbitrary nature of our division between
‘the forms of institutional and policy research that we will include here
and others that we will categorize later under the concept of evaluation

‘e’ .
research, - _ : _ v

<

(1 2 we used the descriptive term "problem-focused

* Y |
In anggher analysis

research" rather than the more common term "applied research" to highlight
the difference in focus between basic.and applieA research’. Here, how-

ever, we will use the term "applied research' because of its common usage.

' 59
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Finally, we do consider that, properly conceived_and done (i.e.: as -

"disciplined inquiry")gﬁevaluation is a form of research. Thus, we use

" the term "évaluatish research" rather than "evaluation". However,

because of its special nature and its usage at the utilization end of

.

4:the R/D&I process, we treat evaluation research as a separate feature

later. 4 -

’
I3

e

- B. Non=-Systematic '"Research"

- We specifically exclude from our discussion of the research enterprise
various quasi-research activities that are typically labelled as .
educational research and divert a fair amount of research funding away
from disciplined inquiry, but use methods and serve purposes rather

v_different from those of systematic research -- e. g.. school ‘surveys,

i

" statistical surveys of the social bookkeeping variety, social action .

' projects disseminatlon and demonstration proJects, and development e

~

work

$ . .
C. The Focus of This Discussion

-

Research is only one of several bases of 1nnovation and product development

-in the education sector. Few of the dominant educational practices in schools
are based on research findings. Insig%t, 1nsp1ratiopj%and analysis of a .
relatively unsystematic sort are the bases of much conventional/educational
practice. Where information is sought to guide translation of ideas into

pract1ces or materiﬂ%g informal 1nterpersonal communication or more ;
formalized library research approaches are considerably more common search .
strategies of the operating system than4the ‘conduct of sys ematic empirical

investigations or application of disciplined qualitative ,/Anquiry approaches.
We know relatively little about these nonscientific approaches to the

generation/research function inveducation; -though~ -thi$ situation ﬁay

- change, -as increasingly more attention is devoted to‘documentation and
analysis of local problem-solving strategies in ‘the operating system
(work currently in progress by the Centerlfor New Schools, supported

by NIE). o . —
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We know considerably more aboug the cqp‘l;t'of’éisciptined inquiry in the

education sector, and it is this di: h/iined Inquiry that,has been the

2. - Issues and Problems of E ';J‘ o .-' o "y
. v o P S .

L . .
The educational:
in other fields

. universal issues of” quality control =-- of particular importance in

earch enterprise faces many of the same dilemmas as research

especially other applied social science fields. There are the

~education, wherd evaluations consistently show poor definition of educational

. research questions,_ inadequate methodological rigor; . inadequate grounding
in theory; and'low ratings of?the quality of most educational research

‘ (113, 140, 142, 144) . '

outputs. There is also the omnipresent issue of appropriate

methodology -~ debated in education in termsvof the strengths and weaknesses
of experimental (or quasi-experimental) vs. the less controlled designs in
the fietd _settings in whlch most educational research is conducted. (10, 53, 135)

A related ié“

. echniques in data analysis . ‘ ' : :

‘. . N '. . \-,

Several of the generic research issues that cut across all social science fields

(and perhaps other sectors as well) are particularly pronounced in education

because of the nature of the field's knowledge base, the nature of the demands "
made on the educational research community hy external environmenta1<forces,

# and the deep strains in relationships between researchers apd practitdoners.
Instances of these g' eric issues that take on particular salience in education
are:. how to prodqce’ nterdisciplinary cooperation; how to determine'priorities
between basic and applied research; and how to protect sub ects and operational

.

settings from unwarranted interference by researchers.

A, How.to Produce Interdisciplinary,Coopgration

/ 'Education is a conjunctive domain of knowleAge -~ i,e:: a field that
~93$f the perspectives of several digciplines on understanding and

solving certain social problems.(133)

Since as many as twelve (or more)
disciplines converge on inquiry in education, interdisciplinary coopefation\

and cooperation between educational researchers and researchers in the

'




»

other disciplines become all the more important -- but no less easy
. to'attain. '

B. How togggtermine Priorities Between Basic and Applied Research
The debate between basic and applied'researchers in education is phrased
) in terms of the weaknesses of the field's knowledge base (how little or
: how much we know at this time to guide program or product development) vs.
the immediacy of the problems in need of solution. Thus arguments can be
made in support of-basic research at the expense of applied research —
. for example. the contention that R&D programs at this time are premature
Uand ill-conceived because the basic knowledge base is inadequate' the
argument that applied work is ineffective in solving problems because
is framed in terms of existing conceptions that are inadequate and will
remain so until basic research produces major breakthroughs that affect
., the way me think aPont ptoblems as well as the knowledge and.technology we
apply to them. However, other persuasive arguments can also be made for
appligd research at the expense of basic research - -- for example: the
argument that wefalready‘knoo a great deal that is useful for solving ’
pressing problems that cannot await maturation of the field's basic
knowledge base; or that effective solutions can be developed if the
available knoqledge base is effectively transformed and structured in

a manner that facilitates application. L ‘ .
. B S T

Work now in progress will soon provide us with a better picture of how
much support comes from which federal agencies (and other sources) for
basic and applied research (e.g.: analyses currently being conducted

by staff members of NIE's R&D System SuppaQrt Division) and will place

us in a better position to make judgments of thgfadequacy of the level
of funding for system development. Numerous criticisms have been made
of basic research funding in particular --that it has been re1atively
small in scale (and overwhelmed by proPosals relative to available
funds); has not been designed in accord with any overall basic research,

strategy; and has 1acked either continuity or high visibility. -

- -

%

There were many high hopes for NIE in'connecgion with basic -research in the
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‘months prior to its creation -- but NIE has not become the think tank of
eminent scholars that NIE proponenta envisioned and argued for. .instead,
funding problems have. forced cutbacks in the small basic studies unit within
NIE; allocations for basig research grants have remained re1ative1y small;
‘and earlier initiatives to strengthen basic research (e.g.: the four-year

funding of COBRE, the Committee on Basic Research in Education) have not

~

been continued.
oy

" The COBRE project was of particular importance. It had an eminent organiza-

' tion\iasetting (the National Academy o Education and the National Academy

of Sciences - Nationsl Research Council). Eminent scholars servell on the

- Committée. Its task was "to identify problems to be attacked by basic
research in education and to\develop and try out plans and procedures for
stimulating and supporting such research. " It had moderate success in
attracting both eatablished and younger acholars from the social sciencea\
to basic research in education. still, it wvas discontinued (12, 20, 44) -

C. Ethical Issues . «

»

" Ethical issues surrounding relationships between researchers and human
subjects take ‘on added meaning in education where the human subjects
are oPten children and where re1ationships between researchers and
practitioners are often strained. 1In educational research settings, the
need to protect subjects from harmful effedts of experimental treatments
or from invasion.of their privacy is a very important issue. These
direct ethical issues raise*further issues about the amount of control
3& researcher can have over the conduct of his own inquiry -- e.g.: the
role ot,the practitioner in defining the problem to be investigated; the
amount of manipulation of "treatments" to be permitted in an operational
field setting; ‘the needs pf researchers for a stable program stimulus
vs. the needs of,program _ersonnel to keep changing their program in
terﬁs,of changing needs and understandings of what they ‘are doing.

)

The Changing‘Character of the Educational Research Communit}

A

A. Initially: A University Base -
r4 -

-

In addition to these various research issues, there are a host of new

sy
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‘issues that: haVe emerged out of the changing ch‘cter of the educational

' research enterprise. Until the mid-'605\educaudonal research was an

. -

activity carried out by a relatively small number of ind1vidual researchers
who were based 1in~ the. universities, ‘ﬁperated with .a great deal of autonomy
in defining problems and conducting investlgations, devoted a small
proportion of their time to’ research were oriented primarily to o
publishing research findings that might add to our understanding and (

knowledge about educatlonal phenomena' and were regulated primarily

'lby a peer gébup review system that allocated rewards primarily in the

form-of‘prestige and-recognltion w1thin the scientific community.

"

el
-

B. New Institutional Arrangements

r

”Developments of t&é\past decade and a half have transformed ‘educational

.“research is s
1is done there as Well non—profit and for-profit research corporations

vhave emerged as ‘a strong competitive force in securing applied research

research. f;e educational research community has grown rapidly in numbers

and An- diversilied institutional bases.(88 93) Although almost all basic
11 oarried out in the unfiversities and some applied work '

.

, 83, 93)

*contracts from vernmental agencies.', Consequently, more and

more of this research is being done outside the universities, with serious
consequences for research training, for.information flow and the cumu-

lative development of the field' s knowledge and technology base; and

,ffor the 3mnner.in which (and~§he extent to hich) research findings get
z

ito;be disseminated and utili

d.. The new.1i stitutional arrangements for

the conduct of research “hdve! té;ned research into a full-time pursuit for,_J B
c

a large portion of the researc ommunity. Of even greater consequence, .
these new" arrangements have had a. significant impact on the nature of

educational resefrch and the educational research community. These new

arrangements have produced new patterns of research functioning (e g..

research teams rather than(indfvidual researchers) There are new modes

of research management and new constraints on researchers - i -TH

bureautratic, mission-oriented research management that limits the
individual researcher's autonomy in both defining research problems and

conducting’inquiries.( 3) There .are new research subcultures with wholly

new systems of rewards and controlégkhat weaken the impact of the disci—

.
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plines on the conduct of inquiry == e.g.:" political and' bureaucratic

ot

norms are competing with and (for many). rqplacing professional no HE
political influence and economic incentives are replacing scientific .
"\b'f L recognition as rewards; and ‘agency acceptance and utilization of research
findings are replacing peer review o ientific-quality as the dominant
o : P‘controls (28) _ .
. ! by : . *
| ' #
C. New Kinds of Aczzuﬁtability Issues ' oL
_ ) _ (

3
. “

The new prominence of educational-research, and-the amount of public funds

flowing to it,‘haye sed new kinds of accountability issues that. may be

.harder for resear education Sector to resolve than researchers - -
hich have st nget knowledge and technology bases. The

- _in other sectors
demanding public accountability for ‘an immediate payoff from

Cdngress'has bee
.its investme v in educational research. «- without any realistic apprecia-
tion Of gke extended time frame needed to produce results. in research in
-,'gene af/:nd‘in educational research in particular.. Thus, we find aA
"Catche - 22" type of situation. On the omne hand to obtain funding,.
researchers must provide some promise of a payoff -- regardless of the .
: fact that research by definition involves a not insignificant degree of
uncertainty. On the other hand, to make promises which cannot be fulfilled \\~
/' may gesult in the researcher being funded == "but even more importantly,
such unfulfilled promises lead 1nevitably to public disillusionment and
a worsening of the political environment of the research enterpr -Thet
" proper: stance for educational’ researchers to‘take in relation to go ernment
agencies, and the kinds of research outputs they should provide (i.e.:
-solutions, approaches to defining problems and thinking about solutions, \
or information about the likely or oh;\}hed effects of alternative solutions

: K under consideration by policymakers) .—- these are matters of seri us debate
s “among educational researchers and social scient#sts in general. (22 79 110)

4. The Future

Despite frequent calls in recent years for.a strengthening ‘of the educational

research community and more field-based initiatives to strulture the national
(38)

research agenQa for education, the educational research communityvremains

L o .
5 f—) - . .
. . o .- ’
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:diffuse,politically weak and largely‘reactive to fedefal initiatives designed

- by, government bureaucrats who%fre generally not members of the research com~ ° -
munity. We see relatively little evidence that this situation will change in S a
the near future -- certainly not without NIE support and initiatives.

L - . < ! i y
K} 0 ‘

The strengthening of the" educational research community in the future may .
vfwell depend ombcollaboration among the leadership of the research community B

and tﬁg key federal agencies and. other major sponsors of educational research,
.with initiative perhaps remaining still with the federal agencies. Our' '

analysis of .what 1is needed is based on consideration ‘of the somewhat distinc- .

tive requirements of: basic and applied research and. -the current state of ,
'development of the institutional and personnel bases for conduction of thebv

basic and applied research functions.

ry P ) :
In thinking about the future of educational research we’ willineed.to review .
our understanding é? the”basis upon which it may be assessed and of . its. current‘

status. From these we may suggest key needs for the future development of the

educational research function. We will do this separately for basic and -

applied research. o T § . a.

’.' '
x

A

-.A. Basic Research

Assessment Basis : - _ e

'ln assessing basic research for education, it is important to recall, the
interdisciplinary nature of educational research.’ - On the one. hand, we‘
said that there is basic research being performed in several disciplines
(e.g.: 'psychology, . sociology) which ‘'will be relevant. to education,

._However, égucation is’ a subsidiary concern of these other disciplines. .On’
the other hand, consideration has also been given to .basic research which
is done within the field of education per se and which 1s performed by ' “;; E
researchers trained in and committed primarily to education as a field- B
of study. ‘Iteis this latter “focus which is our primary concern here

_ because of the importance of having a basic research function: whose.
primary and ongoing focus and commitment is on the field of education per
se’ -~ while at the same time recognizing and utilizing important and

relevant basic research in other fields. .
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o . As basic research is an uncertain, unpredictable and highly creative uncer-.
. " taking; it is very sensitive to threats to its climate-and to the quality )

and stability of support and funding and is’ highly dependenn on its roots
in its flundamental disciplines. Its outputs are knowledge and stimulation
" and. it

contribution. And, given its inherent uncertainties it becomes hazardous

s only generally in the long term that we can asseas its practical

to attempt to predict the areas in which such outcomes will occur. But
without it the well of new th nking frequently runs dry. It is therefore
vital that a healthy and mature R/D&I system will have developed and main- .

- vtained a substantial high quality basic research component.

Such a component cannot be built. quickly{ The rate at which quality
basic research can be expanded is limited by the size and quality of its
.existing ceriters of excellence (which may range from a single outstanding
-researcher to a team of such researchers). To pump more: funding into this
. endeavor than such centers can usefully absorb can only lead to waste and
.’disappointment. Future growth is (and will be) limited by past invest—"
ST ‘ments in- creating and supporting a- central core of basic research having-
e many centers of excellence. The major problem of basic research within
f'education as a field of study per se has been as we noted in the very .

-

weakness of. this cenﬂtal core. - _ _ ' _ N

. E . - . . . [y

Assessment of .the basic rezearch function will need then ‘to be Based on:
' l. "~ The: size and quality (based on the reputation of institutions and
‘personnel) of the central core of the basic research function ‘- most '
-specifically on the size, growth and stability patterns of idedrified
‘centers of excellence. An important indicator will be the ability to
attract and hold top flight researchers.

-

2. The number of new centers of excellence seeded and taking root over L y

. successive‘?rolling) 3 5 -year periods.

N
e

“* 3. A measure of the supportiveness of the climate - in terms of funding

o | ' growth and stability over several year periods.; ,:‘; T

28
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4.’ Measutes‘of“the quality of ﬁhe linkage to and reputation of basic
research ﬁi’fducation and its more fundamental root disciplines (e.g.:
psychology, sociology, etcn), )

bS. Over long (10-20 year) time spans, an assessment of major substantive

contributions to knowledge coming from educational basic research.
. : . T3 - ' /

L

Current Status ' \

We have seen that.basic !!gearch in education is generaliy to be found in
" two types of settings;’ That located in schools of education (frequently
"in such disciplines as educational psychology and sociology) boasts few
centers of excellence and muchlmediocrity. A different picture ‘emerged
from viewing the research carried on in disCipline»besed university depart~
‘ments such as psychology and sociology. Excellence and valuable con-
_ 'tributions o' knowledge are to be found, but what has been lacking here
N has been a primary and continuous commitment to education, The inter-
disciplinary character of educational research has added to the diffuse~
o ness;by.making communications and information}retrieval (from the large .
hvariety of publication'spurces)ivery difficult.- Altogether, this has
added up ‘to an educational basic research commdnity that has been to
.,date unstable and,amorphous. It makes system building in this area a o .

major requirement .and a critical consideration in'funding p;ograms.

- At the same time, the general climate for basic research in education

as for other (especially social) areas of basic research has been far

from supportive. This negative climate has baeen particularly intense

for eduQation which has been hard put to point to more than a handful

of significant developments that are traceable to basic research. The

low prestige wifh the. general public and with Congress and the associated
'unreliable%funding have made it hard to attract strong talent and this

has acted as a major constraint on building the central core. As regards
funding, it is ‘vital to note that there are many agencies which fund

.basic research in education. Indeed, the National Institute of Education
(which has been assigned "1ead" responsibility for educational reséarch |-
and: development) haa.been a. relatively minor contributor  to tHe tota1 P

- funding going to basic research, especially in comparison with such an °

agency as s NIH.

1]
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In ligh{ of the above summary analysis of the distinctive requirements
+of basic research a%g the current state of development of this function
in education, the key need would seem|to be for a consistent \continuous,

stable process of system building. &his would include:

Key Needs

1
. . v

1. identifying’exisiiﬁé centers of excellence;
) X .- . ) . . .'l'

2. facilitating the . establishment of additional centers of ;xcellence,z'

w 'v

- ) ) °— DR R ﬁ..,, .
' L L 5
3. .facilitating the growth of these centers, exipting d P R
s B J T ‘ 3 e "4\ . ., c ) ‘~/. . ’\':_; ’ . - _.’. .
- ‘v R
4. facilitating improved inf;;bation exéhange @hd retrieyal mechanigﬁs ? - A

L] . ‘- . . 3 A v . ‘ C .v-.
i : | ’ ’ L LY . b . ;3» .
. - . . _: " . ta .,‘ L . . . ‘-\ e‘-
- . U e Do Y o L. . .
g g E . . N
< - . A . -, A
i R a o .. .
. EA N ) ,’ v
e -
o R
v - B 2 R
coe h '

B. Applied Research.

[y

Agsessment Basds .. . ..+

C oy J s 5. E d E

It is important to be reminded that applied resegrchvis researdh and.sharﬁs =3
p .

with basic research -8 high leﬁel o untertainty and unpﬁedictability Thus,'*

k

'researchers in particular treat a plied research in ahbasic researcg mode e

‘But 1t is also taggetteg researchJ' Thus, unders and users often assum% o“
' it to have the leyel ofkcertainty and shottness of tima line more gppropri-.. ‘

.

ately associated with developmentu Thi¥ d eﬁtivedess and the cbnsequent }f,.’

inherent tension makes Applied teSbafc'“subj'cu to consideraﬁle&instability, .
misdirection and mismanagemgnt, and ‘conse itg :?;&
i STV T iy
ReSearchers frequenﬁiy,redefine and bend appl d research into basic4
_ tesearch modes. In particular, they often arte X
on smaller scales than are reguired by th ‘n
l ’, ,,."7-'. .f., v‘I 'f‘
e 0T 0 ¢ s



v ;ofren require the effoxts of large-scale interdisciplinary and empirically

',based team programs. This’ syndrdﬁe is often combined with attempts to

'foversell the timing, probability and impact of outcomes in order to obtain

. funding This often sucqeeds with funders simply because applied research
T projects do appear to have pra%;ical attainable outcomes. All of this

t "

1'preates an’ environment that tends to be unattractive to many,of the best

N .

7z:researchers.g;"
- U‘“Onvthe other side, userZ and funders, having\been persuaded to fund such \s\\\\
' programs because of these very expectations of near-time benefits, become
3 frustrated by not only the lack of delivery but alsq-by the ehifting

targets, ‘time and cost patterns which are inherent in the uncertaiz/research'

*f}j. prdcess. C ~
.-';1.,' . . X ) ‘
Tt ahn o oo :
LR P T
bﬁf . Another 1mportant dimension of thls tension lies in the prohlem of need.

identification. On th% one hand/} the objective is to work on important ,
‘

"and timely problems that requi e solution, d this tgpds to be the prime
unders - On the ‘other hand & researcher is

. S 1nducement for'the users and

'%;ﬁ.required ‘to maintain the cr teria of researchability - criteria that
often significantly 14 the utility of the project from the user per-

dk spective. This as: well as the- previously mentioned problems of tension
.’hiz'becomé magnified when one recognizes that the cost ‘and scale of applied

-

, Are they capable of mounting the‘required -1arge scfle ipter-

£ 0t resehrch tend to tun' orders of magnitude higher than what is typ1cal of
b&eic résearch‘ T = . T o7
P : . ° : . \‘\\x . -
Sy, . ' .‘n\\r
,;} 'gssessment must thexefore be based on judgments of: - ' .
RO S | | T
1 1 ‘The'huality and appropriateness of the institutions performing this .
el . function: * ’ ,'. .

% ;}”2 k"_ disciplina;y efforts? o -y
Are they attracting aAd keeping top quality applied researchers?

.:l'ﬁ Are their programs and projects considered to be of high puality;\\\
R important to practice and on truly researchable “problems?

PR .
- . .
. . .

~
.o . -

-~ -

N DR
o BTt
L4

772, Whether applied research is emerging as%a definable entity, differen-
, i "'~ ) . X : . . . v . v
LY .t tidted from basic research and developmejgie.

- A . t P
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3. After a time lag that reflects several years of sustained system
. F
building, an evaluation of the rate and impact of outputs.
4, 'The climate for applied research in terms of both support patterns
and receptivity to its outputs. _\ L

Current Status

. )
‘ v

. Most of the research that is carried on in education appears to be what

might loosely be defined as the applied type, much of it unfunded and
small-scale. The volume of studies produced may indeed by large ‘4-. but

being of this small~scale, scattered and fragmented quality, these have s
. been ‘'subject to many questions of quality. It is evident (as mentioned
Mearlier) that there is substantial. lack of differentiaticn in education
}between what can truly be classified as research and various other acti-

vities (e\g.. .demonstration projects, social bookkeeping,(etc ); great "

weakness' in defining researchable problems° considerable fuzziness in

- differentiating’ applied research from basic research and development; and

ey

the previously mentioned tendency to oversell such projects. o
. ‘ (S ‘

L 3

- As we noted earlier, applied research in education is largely carried

" on in two types of iﬁgtitutional settings: universities and large-scale

R&D institutions ind the private and qudsi-public sectors.
? .

1

Where this work has?gone on in universities, there ﬁas been a tendency

to perf applled éesearch in a basic research mode. This is not sur-
prising iven the socialization and prior training of uniﬁersity researchers
dand the social and publication pressures under which they operate. Generally,
universities find it difficult to‘assemble-the minimum critical mass of

effort needed'tc undertake'large-scale applied research projects. As

a consequence, they have tended to scale such projects down and/or to

.assemble ad hoc teams that lack long:range/stability. With this has come

the unfortunate tendency for researchers to move in and out of this part
of the’ field.which has mitigated against system-building requirements.

I




”
»
Large scale R&D organizations should have béen, and to some degree have
‘been, more suitable sites for such’ prodrams However, two important
problems have limited their potential suc ess. Firstly, most of these
R&D organizations have not been able to pz&mise a stable" career path to
researchers, thereby greatly*limiting their ability to attract and hold
first-rate researchers. Secondly, federal funding practices in the late

'60s shifted the character of many of these institutions away from applied

+

I}

research and. reshaped them into developmen@ qrganizations in accord with

federal priorities at that time for product-centered impact stratégies.
' C

!

As a consequence of the above conditions, eddcation_has in fact seen very
little applied research. efore, this hfis to be seen as an area that
needs to be put together at this time;in its‘own terms and not be thought

of as a form of advanced oeveloppent or downstream basic research.

A number of other problems in educational apﬁlied research were previously
implied but require further explication. Thelclimate for such research

has been perhaps even more negative than that ‘described above‘for hasic
research; This has been so precisely because it seemed to hold out mor
promise of impact and raised expectations than could have been satisfiej\b
—-- given the inherent time frame and the weak state of the area. Relatedly,
need identification, which had been researcher—driven up through the mid-
‘“609, became system—driven by users and funders in an overreaction to

this state of . affairs. As with basic research, funding has been rea1tive1y
limited. | . " Y

‘ " ’ -

Key Needs

-

Applied research in education, then, must.be seen in a system-building
mode.{ . ,

1. It will be essentigl to locate those centers of excellence capable

of performing large—scaiggafplied research.

. ®
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" 2. Such institutions will need to be provided with.the.kind ofjlong—
term stable funding that will permit them to attract and retain
top-flight staffs of researchers.

3. It will also be vital for the leaa educational funding agencies to
help practitioners and the Congress understand the nature and re~

« quirements of applied research to:

understand that project selection requires the determination

of what is researchable as well as what 1s important}

'recognize thatjibe present lack of capacity demands a period
of institution—building before tge promise of the’ area can
bégin to be fulfilled,

and understand that such institution-building will require an
Qongoinhvand long~term commitment.

XII. DEVELOPMENT

.l

1

- X > » -

As described in the literature, the development function in education adheres
strictly to the engineering model of development used in industry. But the
development function described in the literature represents only a portion
of all development work that is done in the education sector l--‘ the
‘development mode as it is carried out in pursuanceoof government contracts,
‘primarily in regional laboratories and in _some of the non-profit and . .
"for profit research and R&D corporations. If we accept a broader and less
rigorous definition of development work, then we must also include several
. other models of the development function as this is carried out by class-
room teachers, by curriculum specialists in- SEAs ISAs and LEAS, by textbook

publishers,- and in university-based curriculum projects.

. 6'4
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* .
1. Development as an Institutionalized Functional Specialty (Using the

Rigorous Development Model) T/

(438

[ .

‘ ]
. Considering fb;st the rigorous definition of the development function as an

institutionalized specialty that is carried out by specialized personnel

"in specialized institutions or organizational units, development activities
are systematic and sequential. Development moves in a smooth progression
.from protoEype design that is the end product of the applied research phase
of R/D&I} to product or program develooment in accordance with detailed
specifications; to evaluation of small field tests; to revisions; to
larger.field tests; to more revisions; to an additional field test;‘etc. --
until the product performs in accord with the prespecified performance ob- -
Jectives. ®Products go through successive generations of nevisions,‘each a

;103er'and closer approximation to the performance specifications. Revi-

sions are based on empirical field test data that are gathered systematically

;nd analyzed rigorously. The evaluation data provide the potential user
Brith precise information about the outcome or effects to be expected from

use of the product under specified implementation conditions. (60)

Development projects implemented in/accord with this model tend to be large-
---scale and expensisgﬁ involve large personnel base pools and hetetbgenous
- 8kill mixes; and involve extensive cooperation between the R&D organizations
.developing the products and the school systems agreeing to éerve as field
test sites. The products themselves are often complex, consisting of many
and varied mooules or componahts, and often several forms of media as well
as printed matlerials. The management of these complex aevelopment projects
is often highly formalized, using flow charts and sophisticated management

: 6

There may be some variations in pattern depending on the nature of the. R&D
outcome being developed -- e.g.: products vs. change processess] However,
the issues of concern to managers tend to be consistent: How much research _Cﬁg
is needed prior to the development work? How much research can proceed A
parallel to the development work? At what point is the product sufficiently

developed to permit initial field testing? At what point has the - product
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been tested sufficiently to permit diasemination? What diaaeminatign, mar-
ketigg, and implementetion factora need to be considered throughout the
design and development phase? At .what point does the responsibility of the
developer end: development? diaaemination’ installationl utilization

(7)

and meintenance?

L

2. Development in the Education Sector

These issues are to some extent common to the development function in all
sectors, but they take on particular‘hignificance in the education sector.
The'weakneae of the knowledge and technology base of the field makes it moré
difficult to translate performance specifications into effective products.,
Outcomes are far less predictable given the reactiveness of the user setting
and limited technical capability of,ueer personnel to implement complex
innovations without substantial implementation supports. Consequently, -
development work in education requires a far greater investment of time
and money in the research and evaluation components of the development
procesa, making development costs high relative to practical payoffa -
. a problem of particular importance considering the negative political
';climate in which educational R&D appropriations are made.

-
L g

The rigdrous model of the development function as it is used in the regional
laboratories can be contrasted to the more traditional approachea to ‘the
design and development of instructional strategies and materials -- as
these activities have been carried out by classroom teachers; by cprriculum
specialists in the SEAs, LEAs, and the universitiea, by publishers; and by
the university scholars who have on occasion participated in efforts to
improve K-12 level curricula and instructional materials in their areas of
specialization. . N \\ ’

4
The'development approach used in these settings tends to be intuitive rather
than data-based or grounded in theory. The focus of attention is generally
on the content to be conveyed rather than conception of how students learn
or how teachers go about providing instruction. Field testing is non-
existent or minimal. Development costs are relatively low. The personnel

involved ‘relatively few (e.g.: one teacher, a few scholars or curriculum °

4

k]

J 6. .
»
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specialists, etc.); and whatever skill mixes are present in a development
team tend to be relatively homogenous. Menagement is generally informal

| and highly flexible. Where textbooks or materlals packages are being
_developed for large-scale, nationwide dissemination, an effort is usually
made to include implementation supportd in the form of teachers' guides,
tests, etc. . Where materials are developed locally for ?qe'by a single -
teacher of\f group of teachers in a single school or district, far less

of the implementation process is committed to print or media presentation;
‘the state of ''development" of the materials or strategies for use outside this
‘small group remains inadequate; ‘and either the locally developed innovations
‘are not disseminated at all or they gre disseminated but have minimal success
elsewhere because development work was not carried far enough to permit the
materials to be #mplemented easily and effectively by others. ‘

-~

i

3. Changing Patterns of Federal Support for Educational Development

The rigorous-.development model is likely to permit more effective implementaflonwv”ﬁ“’”'

of. developed pro%uots. However, consideration must also be given to the high
costs of rigorous development work, the relatively limited utilization of ¢
externally developed R&D products to date, and the extensive amount of local

innovation that exists. Thus, federal policymakers are giving increasing
attention to internal user system development resources =-- building internal

innovatiory capabilities; linking internal _sources’ of innovation to external
resources for documénting and analyzing local xnnovatlons and developing
materials that could be used to assistaother school systems in implementing
these 'locally deveAOped programs and practices (e.g.: OE programs in support
of SEA efforts to ldentify; validate, and package exemplary practices; NIE-
supported programs to ﬁuild SEA dissemination capabilities>and LEA problem
‘solving capabilities). The bulk of federal development resources appear still
to be awarded to external R&D organizations that. use the engineering model.
_(We will be ln a better position to verify this impression after data from
NIE'S' current survey of 'KPU organizations are gathered and analyzed.) However,
it seems possible that this balance may change in time. If this does happen,

' the character of the develgopment function (as this is generally understood in
the educational R/D&I commufity) may undergo considerable change, and with it
the institutional bases the personnel base, and especially the technology 1

of the development function.
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4, The Puture

If the devnlopment function in education were.mature, we would expect to

. find a lergo dhpply of high quality ouytputs that are responsive to user -

: needa. Since most available outputs of educational development appear to
be weak/ in both quality and reaponaiveneas, future strategies for strength-
ening this function must be based _consideration of the essential require-
ments of the development function and the major weaknesses of each of the

two predominant modes of development work in the education field. .

L4

As we noted in the discussion of the future of educational research, to

think»about the future of the development function in education, we will need
- to teview our understanding. of the basis upon‘which the educational develop-

ment function.may be assessed and of its current state. From these we may

'suggeat key needs forg;he future of the development function in education.

o T

Assesshent Basis

As we have.noted;critical in the assessment of the development component of
an R/D&I system is the recognition of the centrality of its linkages to
the ‘user, to production and to the state of art in development. Development
has a relatiVelyvmore predictable and shorter time horizon process as com-
pared to the research?functions; It aims to convert knowledge, into user-
ready products, products which may (or may not) need to pass througﬁ'n
distinct production phagse before the& can be disseminated or distributed.
With ‘the linkage to'the user being so critical, so is the requirement for "
need identification - - a step that is difficult to perform, but one that
must be done well and often in an ongoing manner during the development

" process (where complete identification is not feasible - - as in many

areas of social development) 1f the product selected for development is to

oW - .

be on target. ' o

Development is also highly dependent on the quality of its linkage to the
state of the art and on the skills and motivation with which products are
designed so as to be capable of production and dissemination. This deter-

mines the effectiveness and viability of the product. o -

6 - .




;.Since development is'freduently carried out Ain specialized development
'organizations it is highly dependent on the quality of such institutions" .
_.-and their personnel and most particularly on their experience.‘ It is
important"P differentiate the concept of excellence in development from
that used in research In development,excellence is measured by being _
‘cost/cffective,.timely and opportunistic. With such criteria, exﬁerience
’ﬂ(individual and organizational) and thoroughness (ability to do the whole
”fjob) are often more important than brilliance.w Where development s carried.
out in.a user setting, then assessment must be concerned with the extent
of wider dissemination_of the products or processes-developed
R o - , L

~ .
[} . . .
1

- ‘ ) o . ‘\. . v' . R v . ) - : \
- Thus, the critical bases for asseéssment are: . - :

. L ) ‘ . ' - ’-‘ - 1, e .,
ﬁ.'-. . iu Quality of linkages to:

- users '
p-production . o L

4

- dévelopment state’ of the art.

1

Measures of such linkages are hard to define and obtain, dependlng

Yo

o .as they do upon qua ity, frequency and form of interaction. They
*  will likely be:-qualitative in nature} “and "observable" more in

their absence in terms of problems generated, than_1n;their
%' presence. _ ) o ST Z l;/a\ ' "
P Co . . ," > . ' . ' . A

E >

A specific manifestationfof this linkage.will be in_the quality
of need identification, to. be'meaSured indirectly by thy rele- ; -

"vance of develgpment outputs for,practice, and .by the scope -and

effectiveness of feedforward activ1ty from users to developers.

. hed
.w.‘

.4

;32.4 Bumoer and effectiveness of large—scale development organlza-

R tions. Effectiveness here would be measurable in terms of . e
PR extent of adopted products and some qualitatlve assessment

: of impact (actual and potential) s g

¢ : T
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{gq:* ._-3."*Extent.of dissemination'of.practice—based_developments.
-,4.; The number and quality of products developed from the whole
L thiR/D&I system ‘and their overall (portfolio) effect. Quality .
! 'v" .. would again havg to’ be measured by. usage based : criteria although
. . the locus of quality control would be a design variable.

.Current Status

A, '

As we have discussed, educational developmen& is plagued by a weak
knowledge base. The quality of information is poorgyvery little has
- -been codified. ™ As such, ‘quality control is a central requirement, which
e has only recentIy begun to receive serious attention but which is still -
o relatively poorly developed and its enf rcement ‘a mattler of same dif-
ith limjited ability to depend
ogram managers may need

fuseness as to locus. of responsibility..
E on quality control in the field, . funders and
to build quality control checkpoints into staged development procurements.”
‘a procédure that demands closer involvement and orchestration between .

"key funding agencies and the field than. has been typical to date.

. v

- a e /

" We: noted earlier that’ there are two distinctive modes of development

work in education.
e N

e

a. development work that adheres to the rigorous development model

and tends to go on 'in specialized development organizationé

b. morelconventional intuitive modes o Bl elopment that tend

‘to be carried on as part-time activi?_ ,7in practice—based

R - ar

2,

. settings. S L T,; Co

A

[
e &

At their best, specialized development organizations repred@nt a strong »

‘.
-

element in educational R&D system capacity There are a- few such well
staffed and experienced development organizations and - their existence
is an important indicator of the system building that has gone on. More

, often however, the institutions and personnel involved in- development




do not come up.to these required standards. Even the best of these
organizations tend to suffer from isolation from practice making dis-.,
semination and implementation problematical.. This may be. one of the '
) causes ‘of the limited utilization of R&D based products, a shortcoming S
‘that is tending to threaten -the: viability of this type of- institution.
There may be a critical need in- development not to increase the level
¢of effort overall (there is -an inventory of more, than half a million R&D '
products that are available for sorting, tailoring, packaging and dis-:
semination) but rather for a shift of phasis so as to build up more
of the strong high quality development organizations with whom the gov—
ernment can %Ontract and to, ensure their closer linkage to-practice.
.-The second basic’ mode of development in education (practice-based) does
not suffer (obviously) from poor linkage to the user.. It does suffer,
‘however, from inefficiency, lack of sophisticated skil%ﬁ, poor ‘documen-
tation of its achievements, difficulties with packaging, and from
‘enormous problems in achieving wider dissemination and diffusion. State
initiatives have become particularly significant in recent years in
identifying, packaging and disseminating”exemplary practices and-programs:ﬁ
developed by local school systems. The verdict is not in as to whether
this mode can become a source for wider application (beyond the local
) development site) Meanwhile, further research on this mode is required
as well as support for efforts to supplement and’expand local capabilities
. possibly through increased linkage and- coIlaboratiop between practice '

based development and specialized developmént organizations. o

‘\' °
e

'fIn the area . of project selection the emphasis tb//ate has been on a

“‘project-by-project selection Process.  Missing has been the capacity in

ystem to consider critical portfolio effects. These _could involve,.

c. "’ L
oy - k

a%?oﬂs?toffﬁiget and .concentrate development programs So as ‘to achieve

“.




With the above in mind;'the’following would appear to.he Rey needs:for_

_— ‘the educational development function, particularly with reference to

R
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the role of key funding agencies.

1.

l
|
. 2T - ] - Y
Work with the field to build upjthe explicit designing-in of
quality control £unctions into funded development programs -

possibly including staged programs with quality control check—

points. 5 4 e

Shift support emphasis to favor those high quality specialized

development organizations that show a pattern of being. respon-

sive to practice needs and to technical opportunity.

v Work with SEAs and.LEAs to determine the most cost effective

ways of idegé/fying and disseminating practice based develop-

ment products. - ' ) : ' o

-
. .
.

, o ) o . o

_Study and experiment with strategies designed to improve the

interface between the government funded development organi-
zations and commercial firms - including development of
criteria for what should be handled how and by whom.

f
Development of program p1ann1ng‘andaproJect selection methods

by key funding agencies ‘that give explic1t consideration to

portfolio effects.

.Explicit programs des1gned to. achieve inter- agency cooperation

for development act1vities.

Study and experimentation with strategies deslgned to 1mprove .

the - ‘interface’ between the government  funded development organi-

zations and commercial f1rms - - including development of

" criteria for what should -be handled how and by whom,

' ’ - » |
=% - S A

’, B
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. Key Needs ' . ; - , . T
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© XIII. PRODUCTION

\
3

! . . T " . . . n .
S ' - i, , e e Lt

.-Production issues are of:midimal concern at this poipt im the historicail
development of the educational R/D&I system. As we use the term, the v
; production function is restricted simply to the reproduction or manufacturing
in- quant{ gggf a fully developed ‘and tested item. All des1gn and development'
- work is.. B§umed under the research development and evaluation research )
nctions. - For the most part, production in the education Sector takes g
¢ place in the subordinate system of institutions that provide support services
sto the educational R/D&I system --\qublishers, film production companies,
manufacturers of'hardwarenand'equip entjyetc.. ‘These production institutions
"tend to‘be sector-spanning in naturdé, and none of,the production issues that
come intggplay appéar_to be sector;spec\$ic'to education: '
Production issues are of~relatively low priority in, the education sector. The -
overwhelming majority of educational products and R/D&I outputs tend to be
-software,rather than hardware,_ the predominant medium is print; and the
’ ‘ key issues of performance and. reliability have less to do with possible
breakdoyns in the production function than with weaknesses in the development
| fvunctig‘-l ‘

" strive for, a high quality print product using costly materials and. production

i

or the implementation process. Commercial publishers generally

- techniques. On the othexr hand, the gloss of commercial’publications,is
generally absent from the outputs of R/D&I organizations. To some

significant degree, this appears to be a consequence of clearly articulated
policy decisions of educational R/D&I sponsors and contractors. Educational

R/D&TI decision makers have opted consciously for allocating maximal resources to

. “the research, design, development, and evaluation of the.substance of the

4

materials, and the barest minimum to production =--just enough’to insure

that a sufficient quantity of usable materials can be distributed to
operating systems.(7) V o I
: D .

°

' Some recent initiatives‘have-been taken to develop collaborative relation-

\Vships-betw§en R/D&I organizations with strong.development capabilities and
"commer@%al publishers who can add high quality production capabilities -
(e.g.: a?rangements ‘between Appleton Century Crofts and the developers of

Indiv1dua11y Prescribed Instruction) However, these arrangementSnare relatively

7a D
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few in number, the linkages are tentativé‘and egpgrimental, uapaf R (RS
RS A T
production functidn is barely visible 4n- the configﬁratioﬁ of _ R
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XIV. MARKETING/DISTRIBUTION/DISSEMINATION/DIFFﬁSION e e
' . T ; -;. _ . Pﬂ' e . . {;
. _r’/\ :Qég) '.'\

:‘The linkage functions of marketing/distri. tion/dlsseminatLpn/diffLsion . ?g”u?;
"have always been among the weakesl _eompo ents of educatiOnal R/D&I, and
,have only recently become the focus of federal and state R/D&I policies._
- Each of these functions has had a number ‘of traditional meanings, each

with its own set of institutions, channels, -and characteristic activities.

New conceptions of ‘these linkage functions are\galning wider acceptance-

and new institutions, channels, and activ1ties are appearing to operational-;

ize the newer approaches. i ‘ . ' ' : _ '

L T _ B o L | . o -

. 3 : . . i

1. An Emphasis on Info%mation'Flow .

S

Until recently, the dissemination function has been concerned primarily with
the flow of infopmation s the outputs ‘of resea;ch -- rather than the '
\marketing and distribution of packaged R&D»products. Further, dissemination'
-strategies have been so passive and uncoordinated that the burden of. effort
'in retrieval was on the researchers and practitioners seeklng 1nformation.' . e
The characteristic channels have been publications - reports of research
-findings in .technical reports to sponsors or in scholarly journal articles v
targetted at the research community, or in non-technical, form in articles | ‘
appearing in the magazines and newspapers read by practitioners and

laymen. Informal interpersonal information exchanges took place at_
professional association meetings of researchers and at other meetings of fﬁ_
practitioners, and at occasional conferences, seminars, or workshops. The
.universities and teacher-tra1n1ng institutions éiso performed a key role . *
in passing dn a field's knowledge base in pre- service training programs, B
or in updating knowledge and skills through 1n-service tra1n1ng.' For the
':most part,’ ngever, this pattern involved disseminatiqn,%f 1nd1v1dual
“pieces of information with a potent1al for application rather than

vpackagedhinformation products designed to produce changes in practice.,

Yo . sl

/ ' ‘ . : . ‘ 4 K.!



) ;Ihe exceptions here were the, publishers'and equipment manufacturers who
packaged information or technologlcal products into 1mmed1ately usable

&_ forms and had well developed marketing and distribution operations to

?' get their products into the hands of practltloners with a minimum of

- effort on ‘the part’ of user system personnel

. ) .. X : .
A X - . n. i Py J

2. Dissemination in the 160s ; The Impact of Federal Policies

'{, B : ¢ . . . . . i J N
. . . - S

\

..Federal R/D&I pollcies in the '60s added several new" dimensions to the then
_existing modes of disseminatloné The crowning glory of the informatlon \\
.dlssemination olicy was the massive ERIC. system created by QE to acqu1re,
store, abstrdct, and provide easy. computerized retrieval of sources from

- the extensive fugitive llterature of the -education sector. ERIC also - //’
provided pub11catlons that announced’ acquisitions to ‘the field and ]
btherefore was expected to make them more visible; indexed the journal

literature of the field as well as the fugitive llterature stored in

the ERIC collection, and provided -several hundred informatlon analysls
products that synthes1zed information in® selected top1cal areas. (pro-

-fe531onal associationsg of both researchers and practltioners also hecame

active in the '60s in producing targetted information ana1y81s products
or synthesis of the available knowledge and technology base in specific
,research areas -- e.g., the National Education Association s What Rese@;ch

Says to the Teacher pamphlet series, two edikions of the Handbook on Research

in Teaching,(47 138) and four ed1tions of the annual Review of Research in

Education.(68 69, 70, 120)) However ERIC has been repeatedly criticized

as geared 1arge1y to the' needs of researchers rather than practitioners.

-

More recently, in response to practitioner needs, ERIC acquisition programs
have included efforts focused on storage and retrieval of curriculum
packages and other development products (e g.. product information packages)

As yet, ERIC appears to be used little by practitioners.

s
. ' -
N .

" The, network of institutions created by the federal government;in the”'éOs
included organlzat1ons charged w1th'responS1blllty for acquiring and dis-
rgmlnatlng 1nstructiona1 materials in given areas (e.g.: The Instructlonal
Materials Centers) and organizations designed to demonstrate an@ disseminate
exemplar/ local practices (thef?fEA.Title ITI demonstration centers). Disr

the laboratories and centers was considered.

.o, ”

semination of the R&D outputs 0

i
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a major function of these orgaﬁlzations. Categorical programs (e.g.:
ESEA Title I, Upward Bound, programs for the handicapped vocational/ "
career education) have always included dissemination components. Addi-
tionally, various referral organizations (e.g.: the National Referral '
Center and Phi‘Delta Kappa's School Research Information Sefvice) and
other more active and interactive approaches to dissemination (e.g.:
: education information centers with education extension agents(29 20, 127))
also began to appear in the '60s. Still, despite all these inftiatives, ”:W
- by the early '70s it seemed clear that the outputs of educational research
~and R&D were not reaching the user system to any significant degree or’
: having clearly visible impact on improving educational practice.]’ '
I o Ty

' .
N . T P

3. Federal Dissemination Programs

e

e

" Current federal dissemination programs have deen bu11t on many of the in-
itiatives of the '60s but carry them’ further and change the focus of federal
/dhésemination strateg1es.’ Hlstorically, the -overall federal. strategy could-

&

be characterized as: - ' ot
‘: 1. inltially one of laissez- falre( ) (prlor to the ‘mid-'60s and} in’
? - the 1nit1a1 conception of ERIC as a passive 1nformatlonk: tory) ;

Y

2. .then a strategy of product. advocacy(llz) (the Instructional Mjgerials

Centers, laboratories an% centers, and Title III demonstrati centers-

w

advocating the use of particular products or programs they selected

or_developed);

Vo

3. and finally, strategies of

- (40, 65)

.a. coordination hf eiisting discrete efforts, and .

» ly. change process advocacy, (112) rep1ac1ng advocaty of particular

‘ o ( programs and products with informational and capability building

d approaches: ' providing extensive amounts of (and easy access to)
. } 3 N .

*.information on the full arrayyof available products, programs,

-




and practices to meet given needs; provfding easy access to
education extension agents in local education information
centers . developing users' capability for evaluating, adapting

and imPlem8nting the products of their choice. (29 83, 94)

”~ ' ’ . .
The federal role is see as ‘one of facilitating,fcoordinating, and providing
‘s’tart-up funds to rhobili_ state and local dissemination resources. The
focus is on building networks that bring together and strengthen ‘the dissemina- .
tion resources of existing organiaations that carry out dissemination activities,
especially the SEAs. (89) o \. g ' . C '

v . '
. ! N . ' . ) :' N

-The approaches tha Eﬁ%e been fnnded tend to be active and interpersonal'--

2

e. - 7working thro g educati

‘al extension'agents, local education informa-' .‘l
{tion centers, netwo ks of ltants, and interactive computerized retrieval '
: ‘ al extension agents and other personnel working in local‘
‘df@tricts are linkéd to centralized resources and specialistS° information
needs of local usérs are determined; 1nformation and materials requ1red to meet
these needs are transformed into packages tailored. to the user s needs and con-

straints; and followup supportq and feedback mechanisms are built into the over-
(29 127)

all design. To date,.these systems have oeen developed extensively- in
relatively few states, though the number and scope of these programs are expand-
ing under NIE dissemination capacity Euilding'grants.go states. Clearly, this

active, interpersonal,. user-oriented field-based networking st

direction in which_eircational disseqinatign in the U.S. 1s moy, 1

[
" a . - N -
S

4. The Current State of Dissemination.

o

Clearly,vthe institutional base of the dissemination function has undergone :
extensive development in rece%ears._ (;onsidergbly more expansion is likely ' T
Lf NIE' f’Research andDevelopmen Exchange progra; (currently in the planning

stages) becomes operational Nonetheless it will be some time before we can

axpect to find substantial impact in the form of widespread improvement in’

aducational practice. There have been seripus efforts to synthesize the
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.theoretical knowlﬁdge base of the function,(55 58)

but the translation of

this knowledge base into usable strategies with known effects is only begin-
ning. - The dissemination specialty is only now beginning to appear and is c1ear1y,

inadequate for the ‘scope of existing programs such as the Research and Devel-
opment Exchange program noted above. Most of those currently carrying out
disseminatlon activities appear to be practitioners by training. They gre
proceeding intuitively and learning the dissemination field on the job. .Few .
programs @re available toltrain dissemination specialists. '

Until recently, the linkage functions of marketing/distribution/dissemina—'
tion/diffusion have been among’ the critical gaps in the educggional R/D&I
structure. There are hopeful signs that dissemination and diffusion '
_are.maturing. But despite all- the ‘discussion in recent years of bringing

a marketing approach to education (5,62) and despite the current focus on user

(83, 85, 87, 94)

needs and user viewpoints, the marketing perspective is almost

~ totally absent and may in fact have been buried altogether by the change in
strategy from product advocacy to change process advocacy. A distribution ‘
system for other than conventional commercial products is also 1ack1ng The
manner in which the emerging dissemination netvork may become (or4

* become linked to) a distribution system is still unclear.

Q

5. The Future

)

At the present point in time, the 11nkage functlons of marketing/dis-

tr1bution/disseminatlon/iiffus1on must be assessed as}underdeveloped

and weak in their impact on the user system. ‘1£ they are to be strength-

ened, coTlaboratgwe fedeéal/state/local and pr1vate/pub11c 1n1t1at1v§§

will be needed, "designed specifically to take into account the e*‘éntial

requirements of the dissemination/linkage functions and the- current

state of development of these functions in the field of education. As

. a basis‘for suggesting key needs, we will review'our .understandings of
its assessment basis and current status. In our discussion here, we

will focus on dissemination: ' ' |
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gsessment' Basis

The function of dissemination‘is critical to’ the entire R/D&IL s&stem.

If is; in essence, a—lihkage process which "connecés" knowledge producers
with“knowledge users. Thus, as we have been implying, the R/D&I dis-
semination system must provide for mechanisms which: can determine what
is available; can sort out the "good" from the "bad“; will allow users
to identify and obtain the particular products which ;re rélevant to

" their needs; as needed, can '"tailor" products to fit»hsgr needs; can

motivate users to "try" a product; insures effective user implementation

v

and utilization.

"Assessment,'then, muéttbe made in ﬁerms of capacity to achieve and
success in e;ch of the'above requirementl. Overall we would wish to
know Lhis with respect to: ._." o : .
1. Extent and'quality of "reach" into user systems (e.g.: nu?ggr
b%}ng reéched, the extent of repeat utilization‘of dissemination

services, and user satisfaction with such service). .

2. Levels of user awareness and trial of R&D products (ex-

. istence, character, and evaluative) .

3. Contribution to implementaiion'and utilization quR&D
pro@ucts. Since this depends on sush other faﬁ%ors as
number and quality of prodggts available, user skills and

/ receptivity, etc.; the disgémination function can only be
assessed as a‘cbntributor to the process. This must of

4

necessity .be a qualitative evaluation.

e

4, The existence of awell developed and cooperative: network .
of dissemination mechanisms giving coverage across the

nation and to the variety of users to be found.

Current Status

¢ /
In education, we find a number of problems and barriers to dissemina-

v

"’ '
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' tion. There are an enormous number Of users (some 17, 000 school
‘districts - - -plos ‘teachers, etc.), among whom there..is wide diver-
sity and variety as tobphilosophy, interests, perceived needé, etc.
Innorations make demands on the time 8£ school personnel‘(a very

\ . - practical matter) and generally reqnire "people change'" - - factors
which can lead to resistance to innovation. Additionally, at least two N
major factors have tended to create a very poor climate for dissemina-
tion in education: (1) a lack of implementation/utilization support
to the user; hand (2) the perception that the outputs of the (for
the most part) newly‘created R&D system have generally been inferior

to existing userfdeveloped products.
In edhcation, there has been a cbnsiderable amount of activity that
hag been called dissemin ion, and a 1arge number and variety of organi-
aations are involved inljime kind of dissemination - - but much of

"this has been fragmented and scattered (e.g.: '"add-ons" to development
projects; successful but separate- and discrete dissemination systems ;

- for specific categorical programs) As yet, however, there is felative- i

ly little coordination of federal, state and local resources nation-

" 'wide, and no systematic way of tapping into the whole nationwide ; e

R

resource base. Further, there is not yet a we 11 developed personnel
- | base of trained dissemination specialists. Segeral federally funded
programs have been developed in recent years for training dissemina-
~tion and utiliiation specialists, but dissemination mechanisms, are
expanding far more rapidly. and creating a far greater demand'for

trained personnel than these programs could even hope .to keep up with,
Key Needs - .
From an overview perspective, then, the need is for:

1. orchestration of educational R/D&I dissemination from a total

system perspective; _ ' .
d . Y
2. in the short term, facilitating the work of existlng dissemi-

nation mechanisms and "filling" cr1t1ca1 "gaps",

' ¢

80w




3. 1in the long term, providing for overall system building (this

fﬂ calls for policies-and strategies which are proactive, not
passive or réhctive, and which are based on a knowledge of

what does'and does not in fact exiét); and
S . e

4. baldncing short and-long term needs. , ‘ . ' -
o R :

:;Mp;e specifically, policies and strategies federal funding agencies will
“'need to be developed in collaboration with the states to focus upon:

LA

1;‘ quélity control;

2. |mechanisms that can optimize product/dissemination/user "fits";
3. providing users with alternative chénnels of access to the | -

: avgilable resource baseg(a '"mixed strategy" approach).

-

Keeping in mind the limited level and rate at which.;sers can'absgrb new .
input once a dis;emination system 1§'establishéd (a factor which 1;\§f
'cpitical importance), disseminatinnvéolicy will need either to expand

the dissemination technical assisﬁance capability or slow the rate of
dissemination_system~expansion. To achieve a balanced and appropriate
growth rate, oﬁgoing:mon;toring of the disseminati?n funétion will be

essential.

XV. ACQUISITION . o - u

-

The weakneas bf the dissemination/linkage functions and their minimal
impact on the user system become particularly evident from examination
of the acqulsitlon process in the user system, and the problems faced-

%y user personnel in learning about and acquiring externally developed
v < .

R&D- outputs.
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1. A Virtually Non-Existent Function

The -acquisition function is virtually non-existent in education as an
institutionafized activity. The purchgsing specialty that one seesg;ngk ‘
Jndustry is either totally lacking in education or (where it does exist)
tends to be highly restricted in scope to little more than handling the
- paper work of purchase.orders and invoices. Search, product evaluation -
;nd assessment of bids are confined to purchases of conventional sup-
"'plies and equipment - - e.g.: paper, érayons, and cﬁalk rather than

textbooks, new curricula, or ructional systems.

F N
et

“ ) e, .

' ?_ The we . s of acqﬁisition processes fn education are a consequence of
.two co ‘ ns: . |
1. The marketing/distribution/didsemination/diffusion systems in
edpcat}on have been so inadéquately developed, so diffuse in
structure and so uncoordinated. in channels that the educational

markeiplace 1s chaotic in nature.’

« 2. There is a generallabsenceibf specialized resources allocated

to the acquisition function., ~&I

N

A. Difficulties Facing User System Personnel \\

Thus, user system personnel face greatvdifficﬁity'in learning about-or

evaluating the alternative programs ot products on the market to ééet
. ‘ a given need. Q,,Tl;l‘gx:e is no’systéﬁatic mechanism to link potential

users to available suppliers,_or even to inform the potential user

v

about who these suppliers are or what programs or producés_they have
to offer. ‘

—

‘ ’ - v 2, .
Individgfl development organizations provide catalogues of their own outputs,
but there are few comprehensive guides. Even those few which were intended -

,»qugfoyide comprehensive coverage of the outputs of a given set of in-

N

'
v -
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_.j'é 7M stitutions.(30) or the outputs pro ed under funding from specific'agen—_

_vcies § 4) or outputs oriented toward specific areas of practioners

‘ S needs
tf@ﬁ; .’.in-a fgrm less useful than needed . S
. - 'B;‘ ASSEE?Q of Evaluativeffnformatipn4 ;; . ﬁ‘i“ - ‘f:f . |
. ‘ifl g . e ‘. e - R R 4
Lot Perhaps~most criticql of- all, there are few gatekeeping quallty con-
' - trol mechanisms o screen out weak innovations and thére is little: eva-”

EU luative information abouﬁ?available products and ractices.. There have

'-'{E‘ been spme reéent initiatives to provide validity)ggality control mecha-

”ﬂ”‘nisms on. ;he federal and state . levels (e. g.. the federai Joint Dis-y
semination’ Review Panel established°to validate Selected educational

v u;R/D&I outputs% and state programs set up to. validate "exemplary prac-

:i‘ ”if'tices") Howsver, these have been too limited to have significant im-

Jfﬁ""yaatx In the absence of well established widely used bases for rational

,:ﬁecision making about whether or not to replace ex1st1ng practices of"

v

rel tenistic of school system adoption of educational 1nnovation. Even
v . where evaluative information a N a product is made available to
“\\ @9 pqtentiél users, validamed prc>‘f%l

;o a 1arge ‘voluine of nonvalidated producgs and practices.

R is still difficult for the potential user. to make a rational choice‘

cts of this king are compet1ng with

(74) _Thus, iE |

a?ong alternatives., P o :i'ﬁ3'f B

-
. B . 3

3. -An Nlﬁaﬁespohse" L S .' _ ) ‘ _ .

. ] Y e —,(’:‘.“-’ . \‘ ""_ xg,\., R -
NIE has recently begun funding programs designed to provide unifdﬁm*‘com- :

parativé evaluative information across the whale range of products and |

practices available to- meet a given need (e g. the 1976 Catalogue of N/‘ B
Education ﬁ?Bducts,‘_the product information packages aocessed in ERBE::AanH_-

e .
or 3 o x‘;' o

%F s ﬁonsumer Iﬁformatiog Program) It will take some timea before ‘we will® be

N “,; materials with“ew products or R&D OUtputs, faddism has been charac-':x_ '

( L tend to provide less than complete coverage, or’ information -
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,.,. . in a4position to assess whet:her this ;n’ew strategy has beeﬁ effective 1n pi%- b f: k‘
| viding some order to the educationaL iharketplace and needed supports for the ,‘%{F
-_,.acquisition function. - X '."_':‘ﬂ{"»".”*’m- A "‘
';,: I. ~ o . ‘ _ .’.,',@f %'._’_ : . v « s - ' “
. If th'is strategy is to have as much“impat:t as posgible?( fthe target of the
A stra gy within the us&r system will need to be ;rarrowed + At. present the
N ¢ acquisit:‘ion entry poir‘s are %fattered throughou; the system. The awa;eness, ‘

o either ’

§ i #

because“of t&e profess}ﬂn sm of the; ;eéchiég staff" or the leadership
I orientations and’ styie— of: th’e. pniﬁcipals or_§{:perintendent’ or ‘the.

o

prescnce.,of external chang%yagentg on e',_ "eeialiy the existence of curriculum )

specialists ox&oordinators on, jfhe staff, Mho devote time and a§tention

i ."to détermining what materials and products are available for ‘acquisition. 4, '9" 73)\
- _ Therefore, initiatives to “improvg, the efficiency and effectiveness of the . g 4
‘ ) _acquisition function by providing more and betateg linkages to the extermal ..:

&

resgur'ce system would appear to be a potentially potent strategy. - Thase
fli.n‘kages could be deve’loped either by prov:.ding more specialized personnel '
"responsible within the csystem forﬁ st1mulating andpomdin@ting acqu1sition R
activities, 'Or by prov.iding xjateria,ls or technical assistance pérsonnel

=~ ito provide this st@:latfon and_coor;_:d‘ination from outside the Qfstem. -

. . . ) . . . ] AN . .
ooyt . - . . . t ., - “ . T . - v

- . [ : . P . - : . o i

.~_'Ilhe latter stra%eg}' is at the cdre of NIE's new Consumer I/formati‘on and

- ’R&D Utilization programs Together, they propose to: (1) provi‘de- targetted .
materials designed to- inform practitione'r,s about what existing theory and
empirical reSearch _suggest abdut specifi,c problem areas, how this \r_elates

VoM .
e - . - .‘.u . . -

ol
e

P . . o Fyay ;,(: . 5 Tl - ..
S T v " . - . e . -
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to existing and‘exemplarypracéggé R and whgt R&D products and programs are , . i
available to'meetfngEﬁfneeds;'.and (2) provide'technical assistance personnel
to help'schools'select,iadapt, install, and, utilize available'products and - R

,pfactices to méétﬁéheif needs.-(83 89, 91?_ If these programs are effectiye

jand widespread-in impact, the acquisition function will be strengthened and v “z.fé
significant gains will have been made toward achieving the R/D&I system goal ‘s“i? ?;
iof.improving educational practice.' At present however, the.acquisition function ?;j{
remains random and episodic, and its impact on school system functioning is ’ ‘gj‘
.limited at best. < o o o R
XVI. lMPLEMﬁNTATION AND UTILIZATION ! if"vfﬂ g;

4

‘e

1. A‘Neglected'Function AR e ”i, . '%Vf S

qImplementation/utiliaa;;on has been one of the'leasé understood and mpst e
v neglected of the R/D&I functional spgcialties 1n education --. diff 51on fésearch
"generally ended at the point addption decisié s wébe made by sohool offié!als,

+ ' thereby 1gnor1ng the implementation/utllizatlon stages of innovation.

A . N . N ) :_.'5- "
. ] -, . L, -:‘., ; i & -

The study'of 1mp1eItatlon/utilizatlon was spurred by the contradictlon between-

- ftsearch results-t showed high levels- of innovatlon as mea ﬁéd by adoptlon

Frt -
. R
~As researchers began to examine ‘what happened to innovations'after the

.decisions but low levels of 1nnovatgb when classroom prac:F Were observed

adoptlon ‘'stage, they dlscoveredliyat 1nnovations were in fact not implemented
at all; or were transformed during 1mp1ementation intb "more of the same old -

;thing"'i or weqp term1nated .as 1neffective within. only a few years. The | ¥

.E%ilure of’ 1nnovations to survive the’ 1nsta11atlon and ‘trial periods was

Ezatraced to two rather different kinds of’ problems;/

g ' E - . : C '. V . . : e -~ b
. . ) o - . Co ._\ )
e A o : v \ " S .
. : 1. on the one hand, re51stance‘Ro the innovations by operating -
. Ay

; personnel because of attitudes, norms, and user system constraints; -

4

4 'J‘ . ) y ' s X N . .
. %* , %,W‘,,;.’ ' ' °
o > o . . ) . - o R -
. X g . I.' <.




. ) ‘ . 7 ‘ . ‘ . i q ’

‘b g-r“on the other hand technicaltcomplexities and difficulties requiréng
: A» capabilities beyond those of operating ‘personnel (in.the absence of

.
ap
et

o implementation supports ﬁhat were rarely provided).<5? 119) »
' . ‘ s ) R
‘2. _The Knowledge Bise - I : ' ‘ ﬁﬁ
" There is an extgnsive knowledge base about user system norms, values, and

onstraints that make teachers, principals, and other operating'
certain kinds ofdﬁnnovations (26, 27, 114, 119, 125) Far less

\
the technical problems and the kinds of Mementat\t:ion supports

? _' various kinds F‘;‘
. .personnel resis
is known about.
needed to bver ome these problems -- or how to identify potential technical

plpblems;‘rass 88 user. personnel capabilities in relation to these technical

o problems; andl\d
required-imple
‘the technical probems- ‘may be of far greater significance for determining the

gn training programs, technical assistance roles, and other

ntation supports. ' However, there is suggestive evidence that

fate of an innovatio than attitudinal roblems. More practice-based resear'

to develop an adequ&fe kno dge base to permit efficient and effective att ck

"{v ibn the technical problems,of innovation implementation in igucation.

G I T S a

3. _Emergence of Linkage QrganizaSion

8 .
: . i ."D | - - . ;* . . . ‘ ; » ?
. ﬁ .

A number of types of linkage orgagidﬁtions supporting the implementation process e

- have been emerthg in the education sector in recent years..  We would include 12"

here- externgl“m'oups such as training organizations, technical assistance’

*‘s types of»edﬁbational consultlng firms,},internal organiza-

L

1{vy exist _(e.g.: a schoo i

OD and renewal teaﬁé,'etc ); and especially the state and?interstate networks .

of school. service organizatibns that have been promoted by recent- state ‘and

* federal initiativ*(gl) - . . . - - @; e i

#ﬁ" ) - ‘,:r . ’ B

‘. 3 —_ = - .

wf The impleme tatlon support dtrategies used by e se organizations appear to lean
’ mdre-heavil towgﬁﬁ’a clinical change model of working with- clients to adapt
innovations»to local circumstances == as contrasted with. the. R&D/delivery

: model of assisgting school

LIS J

'cts ?ﬂr uiring standar zed- products
gﬁq
| .." ) "“ .. N " ﬂ»

- ‘ e e e e ’r
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developed by R&D organizations . However beyond this generel orientation Py '

ag 5K

various types, how they are distribu‘\ed geographicall nd by'services‘

provided; how many school districts they. serve; what strategies tl& uss”
and with whab degt’éks of effectiveness, ‘what personnel bases. and other resources
'they draw on;} the ‘nature of their linkages with ## as well as KU, or; with . :

other’ linkage o;ga;iizations't etc. , ) e

Pl -

s spo sorsh"p ‘of its R&D Utilization program. State

<,~\.'i.ce agencies have been developed in .,

'P‘ot:._; T stqt@xave developed implementation

"ganizatlonal arrangements. Interstate networks

.'ﬁS'_;» 7.0 SchoB Net‘fr rk of InnovatiVe Schools, and “the RBS network of
»/]sd}ao{,z usigg .'1.ly Prescrib’&d Instruction) The NIE R&D, Utilization
7" ST B

Vo ‘-(\ "
Jeppogran dgs
“".-,Linto four

£

esﬁnt NIE\RFP will fund selected proejcts. organized o

ent‘ation suppgt’t agencies. ' .o o ‘7’

[ . !
«i“a-'te service agencies;-"

grv1ce§agenc ies;;
TR VA

- of dsers;

NS LI o
4 J/' .. ‘el.; 4 .
¥ _ed‘.x: producing o
) ais31stat1ce”"'>QD ,‘-"'ﬁ ’

—~ s,
‘5 . +H
) i

th1s prOJect

deve'lopment of this kind of networkingﬁas well-
dy functioning networks. The dat-a assembled £
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from 'phis program and N ‘onitoring

‘ rogram are likel)r to increase - fj
tional bases that. exist for conduct of the- '

' tation/utilizati ""“‘L' function, what proportion of the approximately

chool districts n his’ country are served by these organizations,
the ctivit:ies that deﬂ.n’e this fuﬁction. in thé education sector; and

» ‘perhaps also _the relative effectiveness of different implementation support

strategies.« At present, there is little In the literature to provide a clear :
picture of the nature and extent of the implementation/u’tilization support.

\:-" : function as 1t exists today in the educat:ion sector. ' E ,

kd

. - .
.. - . R
“ .4 oy 3 ) il : | .ﬁ’ "

XVII. SUPPORT SERVICES

1. Chahgqs in Support System Pattetns : , : v ‘ o . .

As educational research and R&D acti"_’ties l}ave expanded in scale, -the ‘

"‘,

‘ traditional research pattern ‘of/ he individual scholar working relatively e -

. alone in his study or’ his laboratory ‘has been replaced by tea,m research o |

3 - ‘_. under complex organizational “and inter-organizational arrangements, g o

‘. - Suppe d By 'a complex s.uBordinate sys.tem of mostly sector- spanning private

‘ _" corp&%icﬁi ! vi _ 1 aintaining equipment. .z,f '
AL . e e -

: Included in this suppo;t system are the traditional - research support " SN
N

' serviceaﬂ - e. g.: i‘esearch librarie,s and suppliers and maintainers of
the equipment used in tﬁe labor‘atories‘ %lso 1ncluded however, a:gﬁuppliers
and maintainers of the kinds of equipmenti . and serv:.ces that digpin ’fsh the ‘
newer, larger-scale research and R&D from the older, smaller- séale research

\ ‘ _and R&D pattern -- e. g comth};ﬁter centers, ‘'data prdcessingﬁservice »
- bureaus, and computer mai'dtenance services, -the suppliers anddmain, iners ‘ .u,: .
of ca1culators, photocopiers, t:ypewriters and other office/equipnﬂand* ( :

f audiovisual hardware that are becoming so prominent . . f_'""\

the various kinds
in instructional sys_t;emvdevelmpment, the fihn laﬁ*oratories, wideotape

editing facilities, ca&ette reproduction laboratories and pr1nt1ng and ) o -
publishi-ng facilities that play"such important supporm roles in the o ‘

B A . . . . ' . : -
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production of matnxials and complex multi-media instruhtib al systems;

survey rESearch service organizations that play-a .dyal le both as R/D&I '

performérs on projects of their own and as suppliers of support services
b for other R/D&I organizations; and the various me®hanisms a&d arrangements
that exist to protect proprj.etary rights for R&D outputs that” are not clearly . ,r
in the public do-xxain. Ircluded too, especially for the larger and more B '.n
complex projects, ‘are secretarial and clerica]] services, generally but not
always proyided internally. % - . N o
2. &An Inade&uate Knowledge Base Ifor the Support Sewicﬁ’l’unction

-

s . o
There ia‘ relatively little in the published literature about the subordinate )
& system of support services .for educational R/D&I. We assume that there %s a
great deal of information in the f Les of federal agencies and R/D&E -

: organizations that would be usefu

_.assessing the scale, dlstribution
_ organizational capabilities, and client;.‘service patterns of the various

‘support systems, the relative cost-

external strategies for suppfying d‘t t serv1ces “(e. g.: data-"

1 purposes in different types
‘,‘V'laaknesses of various kinds

.fof procuremeix.tf‘* 4 - 's that are u Trariste ,;o'f"s,uppor.t system

ter seg:tors might be accﬁpltssh'ed wit,h relative Ta

,'asions, and* service patterns' t:’he support

system for educ; _"{6; & 5 ik _‘;oaﬁﬁ cIarified and related to- tuhose conte(xtual

. conditions that ’;mction ?is'ccﬁtraints on the procurement and provismn
: ogsupport services for the educationa{ R/D&ﬁsystem. However, without

H

v stitih basic information, wq ‘a};e n.ot in_ a‘_position to-attempt to transfer
" :

. Successful strategies fﬁﬂn_;qt;\er sectors to the #tiou Sector. W
Y o - 3 = W‘ e S ‘# B
XVIII. EVALU.-\ITION. RESEARCH T N - 3 B . ) ,
- - @ . -5 &
1. Historic'al Context D o / ‘ \ ﬁ '

e o | : .
244 .
of all t"1e R/D&I functio%_.s 4in - the X\ucat‘ion sector, evaluation resear&l has

;; . 5

» - . o .. - . "y o ' L e
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o

¢
.

experienced the ‘most rapid and extensive development in t:he last t:e/n to

© twelve* yeara“?' c ‘ ' . ’ .

Prior to ‘the mid- '60s, evaluat:ion of educational programs (when it was done’

at 411) was carried out: “’lﬁ educational practitioners and by some researchers --
but rarely by people wtfo identifi‘ t:hemselves as evaluation research
specialists. The approaches tended to be normat:ive but ragely systgpatic or.
rigorous. The predominant st:ragegy was casual observation and analysid.
Conclus:eons tended to be based -on exp\ert: opinion, int:uit'gon, and impression

-,

rather than sysﬁemat:ically gathered and’ rigorously analyzed empirical data. &

* f i

" This pattern changed significantl)%n the '%bs as large scale fedex:ally
funded socdial programs prolifera_;ed, and the legislagion that creat:ed ‘them

tended to require t:he syst:amat:ic gathering, analysis and reporting of - ™
> ‘
empirical data on program effectiveness. Thus, the evaluatipn ,;esearcb o ‘3& :

function expande rapidly as a new specialt:y, even as a new. ipd,u%t:ry : in less

. than a decade DHEW aqd Department of Labor evaluation contractg expanded*, from - -
“a 65 million _t:o a‘ nearly $50 million indugt:ry. (43) 1971 dat:a‘ ‘for DHEW evalu- ‘

ation cont:ract:s i ate t:ﬂat: 74‘7. of these fun,;is Went, to non-profit: and for-' » ""“l':-.-

;
.' y
g

X

and only 21‘7,»3}:0 universiz:ies or;l university-
ag,filiat:ed or&anizat:ions '
- spanning f‘nstit&ions bi"d‘

personnel base developunent: ciaf welfate and (in che%ase of “Some of the 5\;'1{4'-@;"

-

'-Wahy of the, re;earch corporat:ions are sector-.
L3

ng on evaluat:ion cont:racts in educa n, healt:h

“more diversified research organizat:ioﬂs End'anggement consult:ing firms) o *?.""'
industry, defense, and aerospace as well, _ v . B )
& ;‘l’ ‘o 5,’:-,(? . ; J ‘ . ' A ”1'1 &

Q‘

. *.
- -ﬁé expansion and mat:uﬁgt:ion !’f t:hg evaltrﬂapn r“esearch function in educat:ion“. L

%
Pm"e'ﬁ Qf the ﬁgléld Gf so¢ia1.4._ "

‘a-,

must be wiewed as part' of this broaqlﬁr dkﬁv

‘program evaluation -- showing the same ‘la‘i'ge\’inc eaées;:.j,n_ n&ﬁtbers of ' i

evaljators and amount:s of evaluat:ion actlvit:y, ) the snm growing influenc;e 4

of rese rch corporat:ions compet:ing W
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2. Methodological Issues

o : .
L ~'
l

.. . ‘ . i
During the '60s and early '70s, there were.many heated debates among
evaluation and research theorists ‘about appropriate methodologies for the
evaluation research function. One group ‘argued that experimental (or
quasi-experimental) designs were more powerful than any other research -
- approaches for assessing the effectivengss of prog? products, or - ,
strategies 0-- and that it was therefore’ essential’ to use these approaches to

‘test R&D outputs and tb reform programs of all kinds.(loxﬁ A second group argued
that experimental approaches imposed unrealistic constraints on field settings -
'and that at any rate it could nevex bthossible to meet adequate¥y the

statistical design, and treatment‘#ﬁidmﬁtions on which experimental approaches
(53, 135) )

Other methodologicﬁl debates revolved around the.need!for evaluation approaches

to provide feedback tﬂ‘oughout tﬁe program development process == not si%ply

telling the d loper at the end of ‘the development process that his program :
r’(l l)'

are premised.

:.did not work but working. with him throughout,the process to make ‘it bette
Existing pre-post evaluation designs made it difficult for program evaluators.
.to prothhis kind of feedback, or tWerstand how to evaluate a program
stimulus that kept changing. . - : , ' o

. r-r- - ’ . B -'.4?
- \ s
Some of these disagreements have been eased by recognition among evaluation

...,um ‘,.

'researchers that there are a number of different kiqﬁs of evaluation serv

tially, the same researchers,f?hducted botb formative and summative

evaluations, but over time there appears to have been some specialization of
personnel and organizational units here.if » ®
ﬁg _ ’ a * . ' N N . .

' . . . ‘m‘l
Currently, the format#ve evaguations that are undertaken as part of the R&D
A program/product deve%'pment progess are generally carried out by evaluators.

who work with developers as part of the development ‘team and provi@k ongoing
A

-

feedback designed to” improve the product or program being developed. They usge

£ . . . T .
LER . o v . . . &:
. . ;

g -
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'_;moving toward experf%ental approao::hejia ~-- Increasing numbers of national

\ [ -
. ,

)

both quantitative data-basesiand qualftative judgmental approaches. Their ' . .
style of functioning emphasizes flexibi}ity -- changing their research

questions, variables, instruments, .and approaches as the emerging proifam

- takes shape and perhaps goes through a number of transformations. i ‘¢

ﬂh L , ' ' .\\\\~(

The debate over experiﬁental vs. other kinds of research designs is now centeted

- on summative evaluations =~ the evaluations undertaken to test the effective-

~ ness of a given program or product after it Kas been fully developed. Summa-

tive evaluations are usually done - h@ an evaluation agency or organizational

_unit independent of the program's. developers. Summative evaluations include:. i

[T

several types of evaluations differi‘g somewhat in emphases becaus:/ggrthe 4€f
&;«.

"df&ferent information needs of the decision makers to whom they a( essed:
R

»

. - ’ 1‘!’.’: . .
k] -

1.  final operational field tests of an R&n output to help the R/D&I

e,

manager determine whether or not it is ready for dissemination,

-

- . 2. .evaluations of the effettiveness of a given Pprogram or productﬁin

:h;; a given school or district in meeting locally defined objectiveg,

-

3. evaluations of national program initiatives, sampling pr‘Eréﬁf'

, components nationwide to inform federal policymakers ahout‘the
> . i{, A}
‘ - effectiveness of a given strategy (or the relatjive effectiveness

£

" of a1ternative strategies) in,mee‘g federally defified p@icy -

Al goals. v
#*

. B
. -,x 3.

There is stilk some disagreement _ut how appropriate experimental designs,
umayube for pxoduct tests and’ for individualiﬁchool\or s ol district

pf!ﬁnam evaluations, ‘and many other kindmff

research des1gns have been-

proposed for these types of. evaluations. Nonetheless, a fedeggl program e

evaluation policy (to whatever extent such a policy exists) appears to be,

©

program evaluations are being conducted u51ng exg gmental de31gns, control #

groups, and some randomization of treatments.(  J However the difference
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& e .

supplement impacc data with process dataxdemonstrating that a gfwen "treatment"

‘was in fact implemented as gpecified in the progrgm design, and tbat the ‘ "

impact evaluation is a valid test of the program and not simply a 'non-event ." (13)

Otherwise, questions can readily be raised as to whether a program evaluated

as-a faiiure was in fact a failure —' or'whether instead Jt was never
even tried (and thus what was evaluated ana\judged a "failure" did mot in’
* reality even resembla the specified program "treatment"). B {
. ” . . ‘ ‘
3. Organizational and Political Dilemmas &
“ . :

1
A. The Evaluator's Role

<

e . - A
o
< t

.;Zs‘;rhe evalua;or ‘s role has come to be*understood primarily as one of meeting

‘._ ; rn )
o ‘the information\needs of decision makers.(l34 5}\\§owvar, there are

es anpd problems involved fh th assumption. For example:
@, . . :

a nungr of is

E%x ﬁﬂilh dec

Ldt

on mdkers are we talking about- implementation personnel?

- - . =R “ . . wi,, ';M) e
j&,‘_ program managerd at specific .sites? programﬁmanagers at the local
' state and/or federal level? policy makers (and at what level)? .
' ’ . T s . . ‘;». FYR ;“l

How.does ‘the evaluatsf deal with the d1fficulty decision makers have
in defining theif information needs; # agreeing on what information

g

e 18- relewant or_ in agreeing on what measurement procedures andru.

e

vvvvv

L
g& . Must he accept 5‘& :client's definition of the program s obj eéjlwgsaaﬁd
',”fsimply assessé;ne effeptiveness of the program in meetlng1 ese
- ‘objectives? Or- ‘can he include in:hi§ evaluatlon consider tion of
thewappropniateness of thesg objectives (or the program ] rationale -

f ' or strategy) for’ meeting ‘the ultlmate goal of the program s developers?-
’ . 4 v* .

B._‘.:Thet'Politmal Dil*n_ a . N ,; ' t&l-

= .
Evaluat&ons are often described as management tools de51gned to provide

Ca i

' : : - ' . . T

. . S ‘ - 3?;-_: . o, . - .
T 7Y : . ,ﬁ
- ; S
i, PO
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& A
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S
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‘r gpw-much 1nput c%p an evaluator have in def1ning ‘what he'iQVQ5t§§£tE£mg* ):_.. 4

#

#
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/ a "rational basis for decision making" -- but decision makers in the
public sector function in a largely political’ sphere. This fact raifes
dmportant issues for the’ evaluator on bo& theoretical and practical§ levels.

o

S o E - .
RRE I 2 SoT RN

On the theoretical level, we must ask 1f ol _i,cal Con*pi.dqs @fsasﬂ,“a

"irrational," or If they are based on t etént modelof rationality"

o "\k\f"“ -
- from the one generally used by social scientists.u“)

‘.'1;; v

On the: ,practical lsvel, coﬁgideration must%e givon to the politics of&
decision’ making.f Genera‘lly speaking, progriﬁs are created by political

: e L T
‘*”@ coalitions of d.iverse interests - interests which support pxograms

for diverse reasons. These coalitions tend to view negative evaluation

gesearch findings unfavorably d generally have enough influence .

to modify or bury negative findings and keep their “ogrsms going ' : !

‘regardless of*Wwhat evaluators report: ‘Conversely (yet similarly),

programs may be opposed by other political interest groups -- 1interest
groups who will use findings of evaluation research:-to ‘achieve their

ends. Thus, evaluation research/ findings may be used, misui modified,

‘ reiwpreted buried etcs (21’ 145 146) __ in other words, used as -k
“ a "political football" Given the pﬁ.tical context and the methodological

issues w# have noted above, it 1is not surprising that controversy over . }

%negative evaluation research findings"are so often phrased in terms of
,al.uation findings per se, -

/

C. ‘The "Value" D:LJ.emma e 2o

=hethodological issues rather than

n N ‘The educaeional context is value-laden, and valua chdYres” ‘énﬁer oVirtt.ta].ly .

evaluation regearch may be pr%determined by the choice of re&arch questions
_ and objectives, the criteria l.éged in judging effectiveness, or the measure-
<" ment instruments administered From the human perspective, the question
< must be asked: Is the “lyator value-free whe;\ doing eyaluation research?
e '%rom the organizationaI/political context perspective, the question must
» - . be asked: To what extent is/shﬁxld thes%keyséalue decisiorf choices of

| . the evaluator be influenqed by @v olgganizat;lonAI ‘inform§tion needs of the °

)

. Rl : ‘ Ly,
T A .
P ‘s P,
. E . 4 ! \ Y }
- 94‘- s = .
. - R :
. % Y S A
e =y APL IS SR WS S 1, :

C T every one of the key decisions made by the evaluator. . The outcome of .

- )
., -

g
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'There is sti}l substantial'%isagreement over just "how much impact the
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decision maker on the one hand, and the political context/dynamics on tbe

other hand?

e R 4 .
W .o e

. . s ’ ' (;""
D. Current Ttends

. R :
Evaluators are developing an increasin‘g sensitivity to the ‘JOIitic's of

decision making. The evaluation research literature has shown the

progress made by the field over time in coping with this
from #n early litdra&ﬂ:e that simply bemoaned th'i's“situat;
recent writings that accept it as a given and build consideration of
.... the politics of decision making into the pla.nning and implemeq‘ation of
evaluations to make them more: "gtrategically useful " (75 166) '
The evaluat% .research function %& in a much stronger organigational
and’ political position now than it was a decade ago. Inétead of being fu

located in marginal units that ‘could be easily ignored, planning and

evaluation units and their administrators are now included in the top i

- management decisgion structures o'f"federal agencies. (43) The eva1ua-'
tion research function is taking on increasing prominence in the
General Accounting Office 8 audil:ing activities. (131) On the state

. » rs
level, legislative oversight committees with strong evaluation research

staffg of theirkown have‘ven significant. visibglity to’ eva1uation

yesearch activities and fincfings. (8.0?.

w

. ~
[ T‘ne Impact of Evaluatim R;esearch" in thewEducation‘Sector / .

[OPRI

-— - ¥

evaluation research’ function has had (or ‘can’ have) - but c1ear1y; .

- there 1is reia;,;hﬂm'%tle evidence of extensive use of evaluation

.research findd.ngs‘a.as tﬁ&basis of policywdecisions. Equally clearly,

:'T_ity evaludtions *have* been produced and even the -

RN

suffered from serious methodologica:l flaws.. e
field of evalua:i.on Hesearch 1acks an adequate theoretical base, and is evﬂ.

more ]:acking in adequate instrumentation. Thete is no c1ear federal
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guideline a to what constitutes an ed Ea“oé”apprapriate evaluation.
"(OE, tﬁough hise ‘been moving’ in’ this dit: n and beyond for the evaluatiog
“of ESEA 'I‘itle I programa) (64, 104, 106 la‘» }*.\,‘it would EEem, then, that the"

evaluatiort research function in the £ deﬁi:y ‘funded a‘ocial program field
ati

rpmaing weak in comparison to. the eval regearch function in mature .
"R/D&I systems. ' T
XIX. RESEARCH ON R/D&I . . L

1. Availabilz_i,ty of Analysis and En\gg" rical Research

w,

Given the relatively. brief history of educational Rﬁ&%f‘

fun?ioning of the system. This is attributable in -
political climate in which the system functws --

in Congress and various federal agencies in the educafional R/D&X enterpx:isew o
As noted earlier, there has been a tendency. to pull the system out by its roots

ack of confidence

every couple\of years to see how well it is growing and to determine how itsw. -

.

effletiveness might be improved. A large number of these analyses were "‘conducted

(36,”105, 107, 117, 130)

by or for federal agencies or C ressional committe es. ;
r..‘w .'T . ' m ) - . ‘ .-% . _ - i
A second factor of some importance in account:ing for the large x’tumber of S

analyses was the increasing self-—consciousness of the social sciences in the

«.
e s NP
»

" late '603 as to their proper role in relation to gove.rnmental agencies and the '
utiIizatioa of §bcial science knowledge. Some of the rqlevant ~&t:erature was

-,

provided by udy committees of the Nationa Academy of Sciences - National Research

Council the National Science Board; the National Academy of Education, "and

the President' MScience Advisory Compittee. (8, 3., 81, 82) ' . -, w0

. ‘\, R . . .:;‘,y},g-
E r . . . e R
r - - [ :‘>- .

Some of the m},&vam‘. fiterature is traceable to an 1nternationa1 stirnulus -
a ﬁequesb frdﬁ *the Orgaﬂf-ation fontEconomic Cooperaﬁ.on and Development (OECD)

. fo m participate in a cross ,{ational review of educational 'R&D and an

A
i

analysi,s of howﬂ&D might be strengthened to increase its potential for
(73, f09) »

improv:mg edtécat ional practice .

"0‘. o 'r'_:. i "\, ea- e ;o_.af-.

>
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Some of the more recent literature is the result of the emergence qf know-

ledge production/utilization as a new research area in the educational research

community. (123 '_1 - . '; _ ) ‘ ~

. . . N O
. TN
' L .

But probably the most important impetus of~all in recent yenrs has come from
- the sponsors of educational R/D&I (not only OE and NIE ‘but also private T e
foundations sdch as Russell’Sage) -= ‘e.g.: their increasing inteYest in - '

‘evaluation research as a basis for policy formation,(11 45) their in7tiatives

to support the design, developﬁgnt, and utilization of routinely collected data

bases for monitoring the progress of the educational KPU system, detecting

problems, and determining the impa%t of policy initiatives.(37 71 92 93, 122)

2. Types of §tudies in the Literature - : L , o ' B \

" The literature can be categorized into five types-of studies:

.
[

\; o ‘1. distillations of expert analysis .and opinion; * <
. l2.‘ systematic'empirical-eyaluations of particular components or ‘ .
W outputs of- the educational'R/D&I system; - : . | oL ’

Cn . . . . .
N . B . £ N '
N . . ’

3. syntheses of the relevant literature;
~ 4. case étudies’of exemplary educational ﬁ/D&I projects;" and
] : . o :

5. descriptions of the KPU data base and monitoring system that is . A

- being deVeloped.pnderiNIE auspices.
i Most of the relevant literature (and virtually all of it that was produced
ring the first five ¢ - : years of the federally funded system's history)
g? 1s into the. "distilla ion of ekpert analysis and opinion" category. - These '
analyses were’ generally based on interviews, site visits; eiamination.of ‘
materials in agency files, perusal of system outputs; or the insight of‘scholar;“
: working together to form Judgments and' make recommendat:.ons'.(2 3, 14 15’ 16) |

. . A . - - . .
- . . o . ' . ' O .o t
L i - .- *””\\\.
. V. L : : R - N . o R .
~ . T . : . - . - ) . ’




Systematic—empirical InVesttgationS’ ake—up—the aecond“largest—category—— ~
" e. g.: evaluations of personnel trajning programs,(124) or ERIC information i \; .
products'(46 143y or pilot state 'isseminationjprojects‘(67 127, 129, 141) ‘>

mation flow system in education"
. . B : e e . v ' _ ' $ mu .
' ' « : N A
We include here especiilly several studies ‘of the evaluption research function r—

how it is organized who does what kinds of evaluations with what: degree bf . '

(1, 6, "45)

effectiveness, ]how evaluation findings ake used; .etec. The "repearch—

an-research" character of these studies of the evaluation reSearch funetion '
suggests a particularly high level of.self-awareness within thie,function.

v, . .
- N o . :
' ~ . t <

I' N 1 ‘
. fhere are relatively few documents in the.ot er three caﬁegories. The 1iterature"
.that {s available, clearly reflects the insti utionalization of "research-on—

reseafhh" in educational R/D&l? ~-"e£forts to synthesize the existing litera--
(18,. 35 115)

. -

* (93 103, 115)

ture‘ ; efforts to map the domain of educational ‘R/D&I;

) o and descriptions of NIE's KPU monitoring project designed to: develop a data Lg,--
base on educati?nal KPY functioniqg, ‘use the data base tJ’build models of the '

dyﬂamics -of KPU functioning in educ%fién, .and monitor KPU functio%ing to 4%

identify problems requiring!new policy initiatives or to assess|the effects of -

existing policies and policy Changes (92 95) . ,»' Ly
3 . A N .. -,_ ' ' o ‘ e .v v

/ - . .o e

/ "‘ s
At present' the research 1iterature on educational R/D&I functioning touches .

.

.
- . i o

on only/limited areas of system functioning1 provides relatively little :* 'i;;“
empirical data; is atheoretical' and appears to be only minimally utilized o
by either sponsors or performers of R/D&I activity. Howdyar, ‘ald of this may v
'_change 1if the NIE monithing project is eff%ctive in institutionalizing research

-

[

on/the educational R/D&I system and providing the kind of data base and poli

analyses suggested in current project descriptions.

‘// s . . i \ o : u T :
» ./.‘. E . . . /. . - K » B 3
;o | h : :
-/ XX. CONCLUSION 'Y “ .. o | SRR
A o BRSO IR N P 5 '
/‘-’ N IR ’ . ~ -
- We have throughout th1s report noted*weaknesses in the educational R/D&I .

‘gystem. It is important now to re-emphasize that we have also noted that

ad ’
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what we have found.would be generally what one would expect to have found
within & relatively young R/D&I system. There. has been progress, and
there are signs ‘'of the beginnings of a transition from the introductory

r’ 1
stages of system development.. .
/ Lo : ,
CLoc v S
Thus, -as we not d at the outset, the current state of the educational

ﬂR/D&I system mist be assessed in terms.of where it has been and where it
" now has the potential to go - - Jﬁot in terms of unrealistic’ expectations

about "' progress and output to date".

. ., /
. . ;

.With this perspective in mind we can see the last two decades as a period

'of some impgftant achievem@nts in the creating and building of the educa-
tional R/D&I system in the United States. As compared to twenty years ago:.
. . " . ) 2 -

B f. There are today s mé'1500-300@ organizations (academic, private,’

- - and’ public) which[have R/D&I capacity - - most\ofr::is capacityt
“L'“ . being ralatively new ‘and being largely the result o ederal

" funding. . ‘ I

2:‘,The personnel base has,doubled'(perhaps trip1ed) - - from

" around 4000"in 1969 to 8~12,000 i 1974. Most of this work £orce

"is.represented by research and evelopment:personhel. N

v

Y c s . . - - : A_ .
113. “The edueatioial R/D&I system ‘has produced a ubsténtial number
' of outppts.A Some of these have been outstanding quality and of «

" a widely reported excellence ﬁﬁ%roducts from R&D organizations 3
LT .'and eﬁbmplary products which have been identifiedg generalized
ot ) \.and widely disseminated.- ’ : ot R

s 'ld}>‘Some linkages have been developed between 'some of  the strong
; - develqpment Organizations\and the s;hool systems who have beén

. ,‘. usin their products.‘ o
& 2 .. ‘““

LY
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5. Since some_degree of maturity of a knowledge/technology base

is necessa: to allow its codification into handbooks and other
syntheses), we may ‘infer sonk beginnings of educational R#D&I
* system maturfty from the increasing level of availability of

.

such handbooks/syntheses. : :

.
. - : .
. v . . '

o . “ ' 5\\" . . ’ ‘
As the R/D&I syptem has‘matured inevitably séme of the functions have . .

- developed and/or; been supported more than others. It will. be important .
to maintain a "bqlance between these varioug functions of the educational

'vt
R/D&I systeuu Thisxbalance must take Into acdount for each function.
! . h
. -.':.-. L . . , P

s 1.% the tinedberiod needéd to produce significant outputs; ."- .

el . ,,‘
. .

2. the impact each'functionyhas on the other functions;

I
¥ &

& -3. the/level of funding needed ﬁoth to’ maintain a balance and to
maintain the basic integrity of the- persoﬂpel and institutional

e . base within each function..'

, . . v . . . .-' N . l . N
4. what currently does/does not exist within each function (in
‘terms of outputs and of the institutional personnel know-

ledge and technology bases).
‘-‘., : .\. - T .
In summary,. the peridd of the last two decades has been an important era
iof ipnitial system building for the educational R/D&I system.f There remain .
.;pfoblems; weaknesses, critical gaps to be filled, balances to be achieved
-"?‘4, as!one”wo- d expect to rind in a relatively younng/D&I system.

needs become \hc focus for system building and rebuilding

for the next tr nsitional phase for the next five to ten years. In this
e vital to provide continuity, stability and security in B

ional R/D&I system can take root, grow-and de velop«’
kﬁueational*—ﬂ’

period, it will
! order that the
'maturity.' Only in these ways.can we hope to. .develop a maturing e
R4P&I system Which can have significant impact on the educational,system

id the Unite Staies. ) \
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Since 1959 the term "aerospace industry" has been used o denote the industrial
sector serving both space and aircraft deVelopment and p_oduction. Space work
has been almost entirely devoted to serving the federal ivilian ahd military - »,;
exploration programs, while aircraft manufacturing,serves both military and o
commercial users.. For our purposes, discussion of the 'space and military air-‘
v craft cases would involve issues of lesser interest (given the specific nature L
\‘Tand requirements of the. users) than- the}case of the civil an aircraft industry,
: alspough, as will be seen, it is not possible. to complete%y separate these sub- "
‘sectors. Therefore, the prbnary focus of our :contextual analysis will be set:
'within the civilian aviation industry. '

Lo . -
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:'_'B. Internationel kelations”“

. . O AR
. A.‘Afederal Eundigg

:. procedures, and in- turn, on policies and procedures of the manu-

. ENVIRONMENTS OF THE R/D&I SYSTEM S

v

Federal funds going into industrial R&D in the aerospace industry '
1have tended to- exceed company funds in the ratio .of about S5tol .
~ (Dot (13)) A we- noted above, each of\the significant stages of

development.in aircraft technology between 1926 to 1971 were preceded

»by periods of government funded R&D. On top of this, it is fhderal
_money that supports the work of NASA, the source of most of the

basic research in the field. Not surprisingly therefore it has been .
in the angress and in the Executive branch - (including at NASA itself)
that mueh of the decisionsm&king on the rate and direction of equip-'

: ment R&D has Been made. Additionally the roles of FAA and DOT have

been significant in: the determination .of airline policigs and

vfacturers of airline system products.v Whether we are referring to

prices, schedules, safety, flight patterns, maintenance requirements

etc., i"must be remembered that the airlines industry is highly

T \‘

regulated. ' D . L

’ . ’~ . i . ‘..’ .
Another important political aspect is the role that aviation plays
in- international relations. 'Having a major airline has long been

a matter of national prestige. Even small countries that can iil.

f.afford the. investment support their own flag carriers (even at sub-

stantial loss in reVenuel for reasons of prestige or for security
- (as’ might be claimed for example, b Israel*)

Al N ’ - » . ‘ . .

N - ¥

DA ’ ot ' . : \_

0:3

&

‘f*Although.El Al does not in fact represent such a drain on that economy.
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.Equally (or more) important has been the fact that‘most of the free - v
world flies' in American made equipment this time with economic as .
R well as political- implications -'The Anglo-French Concordg projqct
is at* least as much a political as 'an economic. venture. In fact
it is probable that flights of these planes will need to be (and
o .will be) highly subsidized by their respective governments to help
e establish them in the marketplace.' The present political battfe
q/// o over.landing rights for the Concorde has been said to have major
' ‘”.implications for U.S. relations-with Britaih and France. ;Also,f
considerable concern exists over the possibilities of the U.S.S.R.

-~ N

-

becoming a source of aviation equipment.

P

2. Social Conditions

. < <. .
" This has all been taking place during a period in which social acceptance".‘ L
of airline travel has become established. During a period of approximately :

)

25 years revenue passenger miles ‘has 1ncreased an average\rate of about'

(11)

.13% per annum, rising to 20% or: more in some years . Over, the period of
" the last .twenty years both total world and U.S. airlines have experienced an
approximately twentyfold growth, and estimates. for the 1976-85 period are’
~ for 50 billion dollars (worldwide) of commercial aircraft deliveries (at°

constant 1971 dollars), almost as much as in the previous 25 years(la)

N

hd e . . A ’ - -

The’ enormous and growing demand for the service and the product (coupled
— ] with the tremendous rate of change of the technology) indicated a user _

- population that was "pulling" new R/D&I ouéputs in a most intensive ,
' manner == aluhough Schiffel - believes that traffic growth acts

'

- as a' ermdssive" factor rather” than as a cause of airctaft technological
L innovation and acquisition by airlines.' The fact is that the use of the )
-airplane as a means of passenger and cargo transportation Is established
.and there ds a pattern of expectations for continual improvement in
service (allowing for the effects of fuel crises, etc. ), even .though

' demand may .now have stabilized. . ' _ "p A : : o

- e




‘3. Economic Factors =~ . . - ' B ™

A. Federal Expenditures

.

Changing patterns of federal expenditures on spacg and diégnse have had
'enormous impact on the aerospace industry. The industry

reputation of feast and famine conditions, with major layoffs and
rehiring of even the most qualified personnel being commpn, The
federal bail-outkof the Lockheed‘Corporation is a well known ‘event.

"As we stated above, federal funding forﬁﬂwronautics R&D has been t
substantial., During ‘the nine years. of 1967- 75, approximately seven-
teen billion ‘dollars was spent by the federal goVernment with nearly
two billion of this in NASA. Further, the trend has been up -

. approximately 50% over the: overall'period, and almost tripled at

\\\ + . NASA (reflecting a shift back from space to aeronautics R&). Such
a;%ével of.support can hardly be ignored. ‘

B. The Technological -;Economic Interaétion

ﬁ%’.fIt is also a fact that it is difficnlt.tolunderstand the technological'
B and R/b&I system issues inlthe'aviation industry without . an‘apprecia-
tion of the effect which economic forces and structures have on the
" producers of aircraft and - their airline industry users. Let us .
examine this interplay of these techno-economic relationships.

&. . . ‘ ”_- . ”‘_-' e ) ’ ) -
1, Airlines oL T ' -
i Airlines are oligopolies highly regulated in the U. S by the
. Ccivil Aeronautics Board (CAB). Fare competition is virtually
non-existent both for major national airlines and in the inter-
national contest (under IATA control). -
- L o ) .

¢

{ O
B A\
-~
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Two-thirds of the. iuveetment of airlines is devoted to purchase
“of aircraft. Given industry-wide price controls, competition is
"transferred to service, image and operating cost differentials. |
To a considerable degree, as Schiffel §29 and gellman %) .~
recognized, the acquisition of ‘new aircraft by airlines becomes :
a competitive device ~- ahd as we would note, a.defensive {
strategy (you can't afford to be using obsolete eguipment at the .

' ~ same ticket price for less service). This strategy has been made

N o
ffs\\\ possible by the continuing pattern of increast:g demand (traffic),. .
_ - L

at least up to recent times.

2. Aircraft Producers : L

3
* s

L L3N

Aircraft producérs (essentially the aitframe manufacturers) are,

-

.by now, also bers of a hiéhly'concentrated oli opoly, with only '

three major ma ufacturerp (Boeing, MbDonnell Da las and Lockheed)
left in the UyS. ingnstry (whi“kfin practice represents ‘most of
‘the non-communist world's civilian aircraft capacity). Other firms
such as Convair and Martin have been for9ed out of the competition,
with ever-growing tooling costs demanding long production runs and

hence concentration permitting economies of scale.

L 'Demand for new aircraft, while growing at a substantial rate, is
'not easily or quickly expanded beyond this pattern. The limited
number of major airlines seek to minimize the variety of aircraft

;L' . .‘.Athey usge for‘a specific application (e.g.: long vs. short haul)
. in order.to‘keep.down-operating and.maintenance costs. 'Aircraft
# because of rapid

fnnmscﬁéiminGBABSRiinNtﬁchnologica1 opportunity (frequently deriving

g have relatively short first-line life cycles

T ARy

e from technology transfer from the military spheréb

/ * Recent trends towards leasing aircraft from equipment trust funds may

be helping airlines to alleviate this major financing problem,

# Although equipment may be kept on. for less competitive applications for
15-25 years, and even longer in “the aftermprket. '
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- | | The previoxsly mentionsd shift to service differentials (as~opposed
_ |  to price) .a the anena for airline competition creates an enormous
. . ' {ncentive for Producers to be on t & market with new producus
| ' first -~ or mot far behind. Because diffusiéj’rates for adoption
'‘across the airline industry is rapid airlines n’st commi.t: them-
" selves early to a new range of equipmant -- and the 1atecoming
' producer is squeazed out. The consequence has been fierce techno-
‘ cal competition between manufacturers. quther, unlike certainv
—— ' other fields, it is virtually impossible to play the role of a
technological follower who substﬂtutes marketing "clout" for tech-
nological innovation. The.- pe formance characteristfbs (speed,

[N

range, capacity. noise, operati cost per mile, etc ) aye too
~ tlear and quantifiable’ acrops most criteria to permit manipulation
"of a ‘sophisticated customer, the ‘airlines.

'\

\

; 3. Other Economic Factors
' S o |
A .Recent public concerns with environmnntal effects (noise pollution,
o ~ etc,) may act to herald in a new wave product innovation that the
» air1ines will ‘not be able to resist, despite the negative economic :
implications that thisywould have on them,

The c;anging economics of f;ei may force the introduction of more
economical equipment. Thus, for example, the airlines and airframe
manufacturers have in the past shown little intereet in\ the NASA
super-critical Wing technology that could promise a few percentage
points of imprOVFment in flight performance (and hence reduce fuel

utilization). The arena for cost reduction- as the air1ines saw it
* lay in the total cost of operations mora than in flight costs.,'
while this still may be. true, the sharp jump in aviation fuel
o ‘_ . prices has led to an upsurge of interest ﬂn‘kgis new technology.'

.

Another importsnt constdetation has been the substantial role. of
' 'aviation exports (civilian and military) as a factdr An the U. s.;
balance of payments, and the increasing threat of foreign compe-.

t2g,,

Q - . L . ,~“Q;'j‘-:_~=‘
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N ‘ z~tition. In 1971 aerospace exports surpaased 4‘hillion dollars.

,'Brizendineﬁ( ) estimated that 937, by value of the free world's
civil transport came. from the U.S. The ten year forecast for. the
total market%is over 50 billion dollars.*
.R&D must and -does receive a high_priority.

rj a ."-

« 4. Scientific and Technological Conditions

."

In such an’ environment

A. A Well Developed Scientific -and Technological Field

" While the histqry th;t we have presented spans only seventy years,
the scientific roots of some of the central disciplines can be
traced back to the conﬁributions of Leonardo. da Vinei, Gallileo,

and Newton, with later work by Leonhard Euler and Daniel Bernoulli
inaerodynamics. ' e v °

v 1

Modern aerodynamics dates.from.the turn_of the last century with
the work of Lanchester inﬁ:ngland- Kutta, Von Karman and ‘Prandt‘l
. in Germany; and Zhukovski in JRussia. In the years since, the field,
with its associated fields o istructures and materials, has ‘become
. a highly developed, scienti ic and engineering based specialty, with
substantial experimental facilities such as wind tunnels being
constructed. Aero engines date ‘from 1851 (by the Frenchman Giffard,
' - applied to airships) and from the work of the Yrights and Manly
7 - ' in l9QP with continued qnd accelerating developments "thrdough the
second world war. The work of Whittle and others starting in 1939
in England and Germany ushered in the jet age in the mid-1940's,
. . ‘ . ,
rn ‘the internal combustion and jet engine technologies, we are
by now dealing with a very well understood and documented field
'< C amenable to classical pnocessed»of scientific and engineering

.- . . L o . T '

.o . ~
. .
s .

-

?*It is to be noted, however, that return on=sales in the aerospace industry
. '-has tended to be arcund.2.5: to’3 0% compared with’ a’bouc 4,5-5,5% for all
,manufacturing firms, although return ‘on stockholders equity is about the

— e ————
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f? fimprovement._~The advances in aeronautical electronics are more
recent but fall into the same pattern, with especially rapid -
vances in recent years‘with the progress of the field at large.

‘All together the subfields can generally be seen as highly special-
Jdzed, scientifically and eﬁgineering based, and highly codified.
- Standards are a yay of life for every detail and feature. .

. -+
A}

" An ‘exception to the above pattern is the more recent concern with
: t‘.. human factors and use characteristics. In these areas (d.g.: as
these might ralate to cockpit and control:ldesigns to provide high
effectiveness, low fatigue etc.) and in the areas of passenger
facilities designs, etc.,.less developed areas of knowledge are
Abeing used, Similar problems arise in considerations of man-
machine system aspects of flight, command and control, safety,
etc. . N . v '
; o o N , . e S

"‘. B, Innovations- Abrupt or cunulative?

- e
A

We would be remi in our discussion if we lead the reader to
conclude that there is a continuing flow of radical and large scale 457\\
innovations stemming from fundamental (i.e., "breakthrough") changes -
in the state of the art leading rather abruptly and automatically
into najor new applications.‘ There have been (and continue to be)
considefable and continual advances in components and materials,
some traceable to fundamental advances; and these_surface, from'
time to time, in new aircraft configurations and models having '
radically upgraded characteristics. Butfit could also be claimed
thdt there have been no'really radical innovations in aircraft from
the time of the first jet planes up to the recegﬁ/ﬂﬂSA deve10ped
_ super-critical wing technology. It can be claimed that what we
% . | have seen has been a series of cumulative (though very significant)
) i improvements. This is a perspective that is open to much’ debate, .f
| ' - but it is congruent with the view expressed by Abernathy and Wayne(l2 ;-d/f
4in their discnssion of the'"learning curve." Regardless ’ : o 2

~

30
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of which viewboint is "correc't",*e should note that the net result
of innovative activity in DOD, NAQA and industry has been a very
siFnificant trend of performance ixnprovement over the last few
’

decadﬁ ‘ . . ‘ r'.

'

i)
DY

C. ’The"recgnolo&ical Imperative vs. User Needs

« ' k)

. "s

e of technology transfer from military to civilian

"

"The?import
aviation hag ‘a1ready been noted:. Such effects can be seen a10ng
: the ‘(hole h F{ ory of civilian aviation, through the various wars,
into ,Zthe jet’ e and even recently with the wide .body Jets such as
the B ing 7 Y. (coming from the Air Force CSA built by Ldckheed).
The develo mehts generated in this way haVe tended to push techno-
log the iredtions of greater speed, .range and capacity. ALhus,
y.\x “fo::lty years tivilian aircraft have increased their

over e las
cruise .Bpeed by a factor of three; their range by. a factor of ten,
and their c#ac:ﬁ:ies (pay load) by factors of twenty to forty. 1In

general &ough not: always, there have ‘also heen comparable improve-

ments‘)in economy, and measured 6n a }cost {)er seat 'mile,; there has
been a oge-t ’g reduction over the /sdme period

b v ¢ %“

. Hower, as e pointed out and as we willg demonstrate 1ater, the
objectiVes of R/D&I programs in_the miLitary and civilian spheres
ark like, given the varying. patterns of needs. With much of -
the ﬁviation technology having flowed £from the, mi1it'ary, Ty <,
was on1y to“be expected that rate and di*rection of such innovation

" ‘did not necessarily match thgjhanging pattern of needs of the air-

lines or the ultimate consumers (passeng nd shippers of freight).
As a consequence, new technological oppor nitfes were being opened
up in ways and at a rate that were not neCessarily to the advantage
of. the air1ines to implement and exploit, but which they found
themselves being forced to adopt because of the defensiVe non-price
competition we noted earlier. These conditiomns lead us to look to
the producer as the source and stimulator of the technological

innovation process vis a vis the airline users. .' L
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There are., howe‘nr, other Q_luse's that point‘ in the same direction’
qnd whi¢h might be expected to continue even # the absence of
the external military source of technology. An airplane is a

T highly complex multi-colﬁponent system, with many of these com-
ponent’s operating close to ‘their technological limits and using
state of the art knowledge. As advances emerge in materials,

# gtryctures, 'con'figurations;.‘ electronics, arid engine design, new

. technical possibilities appear. These developments 'may have
derived from many sources, inside and outside of the aerospece '
R/D&I systeums. The research, and design fields are so specialized
that one time we may see advances in fuselage design, at another
in flaps or wings; at another in controls and so on. A new air- -
craft system may, as we poted emerge through an accumulation of
many improvements in many components =" sometimes adding up to
a substantial upgrad in performance. Again, such improvements
may or may'e‘not coin:;:i\}th user. demands -~ but tl;e technological

-+ dmperative and stringency of the technological demands nonetheless
require aircraft and component manufacturers to be pursuing ever-
continuous program’y of research and deVelopment.
D. Signs of Tncreast c_ivilia'n Aviation Autonom
The drive. of externally (military) fueled innovation may have]
culminatei_,hrtﬁe 1970 sST program. We will discuss the goals-
of aviatidn R/D&I programs later, but for now we may recognize
that an SST meets v'irtually none/¢(f the objectives that seem to
reflect the needs of airlines for new generations of equipment.

" -It represents only an improvement in speed (made possible by the
generations of s\[personic military aircraft now in _service). It
is retrogressive on capacity, fuel consumptispn, range, cost of

d environmental aspects. This does not imply that
SSTs will not find a place in tlfe market. Rather, the debate may
indicate a maturation watérshe&FEor the, industry. W& earlier =~
indicated 1970 -as the achievement oFMt may be

that it marks the point at.which the civilian aviation:_industry
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began to pull away from the military source of technological
innovation =~  perhaps even lgading to a more complete separation
of the military and civilian sectors. The implications could be .
* - to make the patterns of innovatipn so well discussed by Schiffel (29)

} less relevant for the- future trends.

Related technoI ical developments'may be going on in the.less
glamorous areas of aviation innovation.- In response to the growing
potentialsain developinﬁ countries (in the.freight buginess, etc.i;
there is a growing interest in supplyiné low cost, short take-off .
and landing equipment; A combinaticn of closer fitting of products
' to iiser needs, a substantial after-markete(used planes), a growing
concern by airlines in influencing the emergent features of the
'eauipment they purchase, and the previously mentioned increasingly
close coupling of NASA aircraft research with the civilian aviation
industry, may all be signs of the growing autonomy of* the civilian

aircraft industry. o s
E. Summary ' .
2! [ - . * «

>

The nature of ‘the avigtion industry makes it vital that we recognize
‘the extent to which the industry lives on its technological in-
novation base and the degree to which its policies and s&7ategies
are technologically determined

J . ’ . : ' ¢
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1. DeveIOEment of the Q!ctor and the R/D&I System: Institutionalization

. : - glz - ‘ \
. (N :

II. __  HISTORICAL DEVELOPMENT

-

&

The R/D&I proccss in eivilian aviation could be described as highly institution-
alized! More thad seventy years ha!e gone by sincé the first successful flight
in l903. Since then e highly developed. and specialized industrial sector has
grown up with a well defined division of activities both as to research and
development and production roles. Substantial aﬁd specialized companies (e.g.:
Boeing, McDonnell Douglas)-are to be found in the areas of airframe (aircraft)
mandfacturing as well-as in engines (e.g.: General Electric) and in other

‘equipment (including segments of the electronics industry). 1In addition, th;.

National Aeronautics and Space Administration (NASA) -~ which was establighed
~in 1958 to replace the National Advisory Committee for Aeronautics (NACA),
founded in 1915 -~ has well defined responsibilities in the more basic R&D
areas. The Department of Transportation (DOT) and the Federal Aviation Agency
(FAA) have clearly deliniated roles in the implementatiOn evaluation and control
of §viation systems.’ |

A. The History of Industrial,Develqpment _

In a history of the u. S Alrcraft Industry, Simonson (31) dg:
cribed the period of 1903 - 1930 as that of the early industrial
development. Stekler (33) described the 1903 to 1914 period
as being that of initial development Up through the end of

1913 only about lOO airplanes had been jbuilt. Stekler refers to
1914 to 1939 as the World War I and interwar period During this
period production rose to'a rate of 14,000 planes per year in 1918;.

, tCes mere especially helpful in supplementing the expenience of the
authors with tﬁ!ﬁ sector. They are: AIAA, %) - " CAB , (b bOT (13) -
Schiffel, (29) Simonson (3L atid Stekle#.(33) The comments of Drs. Alden

S. Bean of NSF and Frank A. Spencer of Northwestern University who reviewed this

section were extremely helpful. ' : .

7 ~
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v dgopﬁing off after the war and in the deptression era;'gnd then

o growing stendiiy.;ntil 1939, duriﬁg which year not quite 6,000 planes
- were built - almost 4,000 of which were for civilian’use.(z) World
-War II daw production rise to close to 100,000 per year,ftheh settling
down to around 10,000 per year (including the Korean War‘period).

The first specialized air transport manufacturing began in 1926 with
the Ford Tri- motor( 3 and by the mid 1950'& the airline industry as
the major civilian customer was well eatablished Since then yntil
today, the industry can be viewed as having achieved the status of a

:‘,o mature sector ‘with a steady pattern of growth and deveIOpment. The
auperimposed cycles’ of (military) activity and the growth and partial
decline of the NASA space program since the late 1950's have tended
to produce something of a more volatile characteristic than for.

other mature industrial sectors.

We might characterize the perio up through 1913 as the pre-birth
phase; 1914-1939 as the introdu tory phase, 1940 through the early
1950's as. the transition ‘Phase and the late 1950’s up through 1970%*.
as the climb to maturity, with the last few years as the beginning

of the matured phase of the industry, using the Rubenstein, Radnor,
Baker and McColly schema (28) '

B. Development of the Aeronautics R/D&I Systém'

Paralleling this development of the”industry has been that of the
aeronautics R/D&I system. The lag in establ{éhing an R&D base fox.

#The date Jf the rejection in'COngress of ;BE’SST program and the.Weginning
of growing airliine concern with costs and idle capacity.

135
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the aeronautics sector was relatively 'short -~ as can be seen by the
."aarly establishment of tha NACA (1915), -the forerunner of the present
day NASA orglnization. . . '

.

Throughout its relatively ahort'history the tecﬂnologieu of airframe
delign and materfals, engine design, and materials and electronics
huve been subject to very great rates of change. These were described
in a recent uorknhpp on the Role of Technology in Commercial Aircraft
Poliey Formation () as a "

‘ advanced models of aircraft being phased out in seéﬁn or eight yeara (p.

L4

vety perishable property', with even relatively

'30). A Department of Transportation report (13) (p.8) described nine
- . stages aof aircraft development from 1926 (with the Ford Tri-Motor).
) through 1971 (with the DC-10/L-1011), with each being pPreceded by a
period of R&D glargely funded by the U.S. government). Stekler.(3?)
(p.96) took note of the increasing role of R&D as compared to production.
— - as the industry developed. This degree of dependence on R&D and the
b close coupling with the maturation of the ‘industry permits us to recog-
\h*ze that the R/D&I system has come through the same stsges of develop-
. ment as the agctor, with little lag even at the start, and reaching a
point in our time when it could be viewed as totally established in the

industry.

L. Changes in Experimental and Test Facility Requirements

’7 . An additional factor leading to the .degree of institotionalization of

the avidtion R/D&I system has come from the changing character of
the exoerimental and test facilities required. . In our exa, such
work can‘only go on when there i{s access to very large scale facili-
ties (wind tunnels, flight test facilities, large cOmputers, erc.)
. ‘,, The consequence has been to centralize such work in NASA, the Depart- _
# ment of Defense (DOD) and the large aeronautid! firms - esai&tially g

'b'*ThehBritish had set up’'a similar effort six years earlier (1901) at
ursued such research

the Natiopal Physical Laboratory. The Germans

at this‘time at Gottingen and the Russians at Koutchino.

. . . ’ . ) ‘.‘ DR .\." Y
o _ N ) j%i
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eliminating much of the diffused university based e%forts in anything ,

~but. the most fundamental areas (mathematical ~materials and physics).

4ﬁ'This mirrors the similar institutionalizing’ effects gg High Energy .,

Physics due to the need for larger experimental facilities (acceler-

"'ators) -as found by Radno#, Zaltman et al. §27) ; : o

2

4
. ) r -
« -

' 2.7 Critical Events . - . - o g N

A, Creationfof Federal Agencies' :

. N * v : ® . : [

_ - (4 . - -

' The creation of NACA in l915 was a landmark in the development of

the u.s. aeronautics R/D&I system. A great deal of the central R&D

" ‘can be tr%cedsback to work at the Langley, Lewis and other research

centers that were created by NACA - and which became the .sources or
seed beds upon ‘which the later NASA was to: be built. Federal support

for aeronautics (including civilian) has always been a maJor factor;

and by the l958 National Aeronautlcs and Space‘ Act .and theAFederal

v ’Aviation Act (FAA)* of the same year, "Congress made prov1sion for

_nonmilitary aeronautical activities,"( 3) thereby supplementing the

DOﬁ aeronqutics efforts 'in the military sphere. The'hational.Aero-
nautics and Space Council was set up to coordinate related aero-

nautical activities.

B, - qu Historical Events : -;" Y
. . .

Without questlon the ogse;~gf World Wars I and II (and to a lesser

-degree the Korean War) generated major impetuses in the development

of aeronautics technology, R/D&I systems and the industry at .large

_Significant technical developments were pushed ‘to accelerated fruition,
'notably, in electr\hics, radar, and jet propulsion in the World War

" 11 case: The cold war acted to. continue the pace of technological

>

development in the military sphere. While there are 1mportant .

- - -
. h

*lncorpprated in the Department of Transportation Act of 1966m4 y—

~

-

N



":)f ,'H differences in the'needs of milit y versus civilian aircraft re-
' kquirements (to be discussed la 'r), ‘there has at all ‘times bended '
" totbe a significant degrée of technology transfer. Another important ‘
influence deriVes from'the consequences of the accelerated space .
program of the 1960' (the Apollo-man on the moon program in par-T
{:ticular, but not exclusiVely) A-1970 event of some significance -®
‘ was the Congressional deciskon not to support the develogpent of
: Supersonic Transport (SST) in competition with the Anglo-French
'Concorde and Russian Tupolev 144 SST{* ‘The recent concerns with

' the energy shoruage cost and the»environment (air pollution and

o~ 'i?»:_' especially for noise) —' coming on the heels of the phasedown of
| ‘the enormous. space effort  -- " have lead to something of a revival
M of civilian-focused aeronautics R&D as a major priority for NASA -

" . .l ' - - . . Q
programs. : C. _ _ ° :

~
a

[N

. C. _Current Developments in the State'of-thé'Art o

. Besides'the SST efforts*, some ‘of the. current'ﬁevelopments in the
L state of the arts concern the design of more economical and better -
L ' '_perf\rming aircraft (using NASA-developed super critical wing. and .
CC area rule-based configuration technologies) the design of oVerall
_systems of improved ‘cost and safety features, and short and vertical
take-off and landing aircraft. - Particularly’ important has been
the role of the airlines, with their own substantial R&D capabilities’
) in the total design and implementation of systems into which the
l:?v : . \\ aircraft fit as?one component (although to date, the airlines lack
,similar R&D capabilities in the- equipment design sphere)
. . .

*Basic research.is continuing at NASA.

b
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D. . Attitudes of the Public

- T s

' -
¢

K

: An, interestingvcomment.on the general puhlic;s attitudes towards -
_.;the producRﬁ of the aeronautics R/D&I .system and of the industry
- is the degree to which they are accepted with 11tt1e or no question.
New types of aircraft have been continually 1ntroduced into airline
“'gservice with virtually immediate adoption by the ultimate users,.
indicating a faith in the quality of the R&D, testing and evaluatlon,.'

.

" and control,processes,

. . . . . .
. . .
Y

] R N . . - .
. . . LR hd .

III. .~ INSTITUTIONAL.BASE (gEiWORK OF INSTITUTIONS) -~ | )

e’ .
- ,v El . ,‘ : 4
L - .

“1. The Structure of the Aviation R/D&I System

v
.

"Very evident in the R/D&I system is the extensive specialization be-
‘tween institutions. Fundamental scientific research goes on in the
universities Yo -some degree and in NASA which carr1es research toward
. " the proof of concept stage. Equipment manufacturers carry ;he R/D&I
process forward through equipment development design, testing, and
‘production stages. The airline users do no equfpment R&D, restr1cting e
Qhemselves to strictly defined 1mplementation.and utilization of equip-.
' ment in the larger overall airline. system. Even the equipment itself -

(the airplane) is specialized into major components - a1rframe,

a

"engines, ‘electronics (with even\subdiv1siops within. these systems) and
x'many or ‘most of ‘these are subcontracted to producers who carry on their
own R&b prpgramsy The federal government supports the more basic re-
x .search, private industry the applied work.* j .

LAY

. . '@ .
¥ L - ‘ . R ’ . .
*It is interesting to note that one of the arguments used in Congress

to stop NASA's SST work was that in Rroposing to go on to a protptype

‘Stage\they were encroaching e private sector role.

B S
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"ngecialization goes even"deeper,'down to the scientists and engineers

. . .o

Y involved in the R&D process. For example, there are whole'departments‘
whose personnel may'sqend their lives-on wing stress -analysis.

Additional specialization is- to. be seen: in the‘f

Toles of EAA DOT, and
‘CAB,‘each regponsible for researching and implementing specific phases -
of "the overall air-transportation.system. ‘In turn, these governmental

. institutions have clearly defined control and’ regulation .roles.
" - 2. The Intra-System Structures - S : .

thile the specialization is, as We noted very great in the aviatlon a
R/D&X system, for the. most part the work goes on in a very limited
'Variety of institutional settlngs.ﬂ Mbst of what" goesﬁ;n ‘in"'the R/D&I
system can, be found at NASA gaho DOD), at the girframe manufacturers B -
and thefrlassociated (in- par 1llel) subcontractors‘ ‘and in. thetxtiliza- ;
; ‘ .tion R&D area with the ai{lines, with supplementary actlvity in DOT . B
’//l (FAA) Universities play a relatlvely minor role in the process. B
‘Figure 1 is a partial. modelcrepresenting these institutions and their -
:relationships. o e ' ! '
Thus there are three prime participants in the aviation R/D&T. system “
the basic technology sources (NASA ‘and DOD in parallel), the equipment
perucers, and the users.* Each of these contrlbute speciallzed ele-~
. mehts‘to the R/D&I process. ,Except for thefindicateolparallelism
8 s . . , .. _ Sy

’

, *It should be noted that while there are. other types of ciVLlian users
(e 8.3 the private and corporate aircraft market) these tend not to be

7 a major factor, in the R/D&I ‘'system,
‘ ‘
e - -
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o (as between airframe manufacturers and subcontractors) the system is

_highly linear, there is a well established workflow, relationships
.tend to be most intensive between institutions with adjacent R/D&I
L functions, and so on. There are no obvious gaps between functions,v
~ although questions could be raised ‘as to. whether all of the most &

desirable linkages exist. - For example, in some of‘our own research( )

we noted some potential shortcomings in ' degree to which the airlines

fwere connected into NASA's technolbg 3l. deveLOpmenq in terms of their .
'e only areas gf redundancy might be )
—of i%'NASA/DOD gnd’ NSAS/DOT ‘and a federal

committee was established to bring about necessary coordination.

S e 5
< . e .
. o ' . .
. . ‘. . R . s

forward . planning, and vice versa.f

'between some of the work gof

vl

3. R/D&I Institution Characterisgics, B ‘;._"g"_ o R

.',, L

The, R/D&I system is déminated by vary large institutions, whether
"we are referring to NASA, the major equipment manufacturerse or those

airlines that play a meaningful role in the R/D&I process. while

they are all highly formalized their characteristics refledt their

* roles in the system., e " L N T
‘ X [ N FEE ‘e

- NASA is made up of a series of_fesearch Eentérsg*eac&"tending.to
_ specialiie in some aspect of spaceﬁand aviation technol gY. Aviation
< tends to represert only a smaLler part'of the: OVerall NASA mission
and is of concern. to only'a few ‘of the centers. Sbme of these ‘centers
‘aye involved in .the more basic aspects of aeronautics or power plants,
QZhers in moreeapplied flight systems programs. A center may have
several thousand personnel, a }arge'proportion of whom are scientists
and engineers supported by technicians and " other personnel. In their ..
| appearance and work styles'these centers are uniVersity campus-1like,
but they are organized and managed {n re1atively formal ways. In the
technical areas, personnel and departments are‘highly specialized
. , L _w._.;. :.gv_a T, c .

: o
“ @ . B

Airframe manufacturers are struCtured like/most high technology firms,
but reflecting the special needs of aviation. Again there is very high '

- o T
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specialization between departments whichdo R&D work component design,
systems designs,'specifications, materials engineering, stress analysis,
'testing, etc, == on through production, inspection, marketing, and
.- so'on. Airlines are structured around their roles of providing a service
to the ultimate customers and are supported. by numerous applied research,
analysis and system design groups. Manufacturers and airlines stay in
close touchmwith each other at the commercial and technical levels.! Air-
lines become involved in the usual market research and advertising functions
' to.stay in touch with the users'of their service .-- hopefully identifying
. needs and demand. " | . '
Finally, we might note that cooperation, licensing, and even joint ven-
tures are quite common. In addition to the already mentioned subcontracting
ithat goes on between the airframe manufacturers and the Producers of
engines, electronics, etc., it is not uncommon to see seVeral firms join-
ing together to win a given government contract. The extensive Special-
. ization in the industry creates opportunities for manufacturers Wthh

can be,realized through cooperation. o t . . -
s

‘IV.' B GOALS, POLICIES,'STRATEGIES'

[ ’ f"‘
A vital initial parzmeter is the recognition of the size of the aero-
nautics R/D&lvsystem. If we include federal funds, we are talking o
abdutfan industry that spends something like six to seven billion dollars
year on combined space and aviation R&D (although only about 107 wil -
‘ge company funded). To this must be added the funds spent within NAS /s

!

=

DOD, etc., themselves. Even.though the . proportion of these vast amounts
that axe devoted to civilian aeronautics is thaismaller part, it’ is still

a very large amount, and it is embedded in and an integral part of the

largest (by far) industrial R&D system.

-



'emphasizing various aspects of perfo
-hovering capabilities, as well as range ?nd carrying load) ~ For civilian
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) T. lnteraction_Betveen'Civilian and‘Milzfigy Aeronautics

PN

-

r

‘As we noted, there has been a close historical
military and civilian aeronautics. However, there-are substantial dif-
ferences in the goals of the R/D&I programs. I military R&D the
programs are oriented towards the fey ‘opment of complete weapons systems

raction”between .

nce (speed, maneuverability,

applications (34) the objectives must%be pol ted towards improvements in
economy (usually ‘fuel conaqution) nce costs (pay load), noise
and,polluction as well as faster crui p ed and greater range and capa-

city. *  Nevertheless, there does tend d be a great deal of commonaiity in

faeronautical requirements and technical disciplines( 3) (p. 22). "The

tendency has been for the civilian sector to benefit thereby reducing the
technical risk associated with the, commercial application. In this sense,

.the military has been the field test‘qraving ground\for a great deal of

advanced aeronautical technology going into civil svdation, although we
have questioned this as a trend,fognthe'future. -

i

2. Participants in the Civilian iation R/D&I System

H
RN
: ‘1

" Turning to the apecific participan%s in the civilian aviation R/D&I system,

the following can be observed(13)cp 47)

"NASA addresses tHe development of a research and technology pro-
gram to support and enhance the various disciplines which encompass
civil aeronautics. NASA also’ und rtakes technology programs directed
toward the solution of specific a rcraft problem areas. Guidance

is provided by the- Federal Aviation Administration of the Depart-
,ment of Transportatioq (DOT/FAA) in terms of the perception of - _
the need for. technology application to both categories of interest.
'The government also derives assistance in developing guidance
from joint government industry councils.
1 d

DOT/FAA pursues aitway ‘and air? traffic control technology, as well
as airport and runway engineering and development, particularly

' as it applies to airport layout traffic flow, vehicle movements
and pavement desigh." . e

2
4

Lt

*The differences may be continuiné tofincrease as military aircraft

’

'take on missile capabilities and characteristics.

"‘+5
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economics terms.

vIn addition, we could add the role of the universities which serve as.

a solirce of fundamental knowledge to NASA and DOT and which also pers

fform certain contracted research from these agencies. Then there are
'l.the industrial firms (airframe, engine and other component manufacturers)
.. who do the applied development and engineering design work (airframe

hmanufacturers dongry little basic aeronautics research) through the

protogype to production model stages. The objectives of ‘these latter
pfrticipants have already been stated in general technological and

0'\-'5

3. R&D Within Civilian Aviation -

, (Y

Airlines have 'e virtually no R&D on flight equipment. Theirlconcerns'

have centered on t\e utilization of equipment as part of the total air

. transportation systeN. Thus, airline directed R/D&I has been focused( )

on.aircraft maintenance, equipment scheduling, traffic flows, passenger

' handling, freight and baggage'handling,”ticket reservations food and
' beverage service and in-flight’ passenger entertainment i.e.: with

' implementation/utilization characteristics. Since the 1970' s however,

airlines have become increasingly concerned with aircraft and fuel costs,
idle capacity, safety, environmental issues, etc. This concern has

had the effect of increasing their perception of a role in the

rate and direction of aircraft innovation (essentially along the

Iines of more planned, controlled and need oriented _equipment programs)

As a result, we have seen in the last fev years something of a shift

.-in R/D&I goals. As fe noted, up through the early 1970's the emphasis'

was on the development of aircraft that could fly faster, higher and
further, and with larger pay loads at comparable costs. It was these

criteria that spawned the SST. Recent emphases have been towards«

economy (especially in fuel), utilization characteristics, environ-

"mental impact (with noise reduction being a major priority) and life.

- ecycle costs.

<
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4. General : . ( . ' ' ' | .

Lboking across the spectrum of aviation R/D&L programs and objectives

we can note that as we move from the yniversities through NASA to the.

producers and then users of aircraft, the time horizons tend to shorten,

the objectives and applicatiofis' begeme more specific, It is also im-
portant to have a sense of the bdlance between the research develop-.
ment, design, prototype building, flight test, production designs and
tooling stages. Expensive as the research may. be at the NASA" and even
company levels it is small compared with the cost of the later develop-
ment and engineering through tooling phases.t The invEstments in these
later stages can be enormous. Nevertheless. as Stekler ( 3). pointed
‘out, the balance between R&D and production investments has’ been char-
acterized by .a continuous increase in role of R&D..,Whether this has

'_beguﬂ’to plateau out remains to be seen,

i
B N



| analysis. Instead, we will simply list here 25 spec

while the aircraft industry is managed in a generally similar manner

to most large scale industrial firms, there are'a number of character;
1stics that are particular to this context. ’These characteristics

relate to the need to -thanage a process that “is so fundamentally R/D&I
based' the structure‘of the industry .(particularly the fact of the
critical prime/subcontractor relationships), ‘the enormous complexity .
of the,equipment systems; - the ‘highly codified and specified information
and data base; the.extent of external regulation and control; .and

the previously discusaedfeconomic'and financial struct;re of the industry.

r . ) . . ‘

These cong 'e'gigep‘rise to a large number of management methods
that have comeé”to be known as_aeroSpace-management methods. These ,
have to do with the management and control &f large scale: R&D projects,

systems engineering and management, simulation techniques, forecasting

methods, cost/benefit studies, reliability studies,Pcontracting tech-

niques, logistics methods, etc. ‘The success of these methods in their
application to this industry has lead some to suggest that'they mi ght

be more widely disseminated, without always recognizing that their/,
applicability may b limited by the specialized context of their source.

- .

To attempt a complete review of the aerospace administratiye Process
this illustrative

function would require an analysis far too extensive fo

echniques and
-'0 Milliken
and Morrison (21) It is to be borne in mind that their paper was written

concepts derived from the aerospace industry as discusse

'.tfor the general business community (in the_B_ﬁyg;d_ﬂgaineaa_ﬂeyieu) with

i ’ . B
S .

Do
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“a view to promoting the posaible diffusion of these techniques and
concepts. i ST S , - P
SO Systems Analysis ' ' - S '
;é. Ceet/Effectiveness'
| 3. ‘Decision Analysid
| 4, Heuristics '

5. Simulétion Mbde}ing ' | -
N 6. Forecasting _'
7. Delphi - , C g

8. Systems Engineering , o
9. Reliability Analysis . '

10. Maintainability Analysis - l"' -

11. Value Engineering |

12. Project Management “ . o
:13; Matrix étruc:ure | ] |

1l4. Govermment/Private Corporations

¢

N . '15."Procureﬁent.Systéms
16. SEB Process
. 17._ Incentive Contracting '
' *-18. Contractor Perfotmanee Evaluation
- 19, MAnaQEment Information Systems' '
20. Reporting Display Systems .
‘ 21.‘»Schedu11ng/Status Recording s
" 22. PERT/CPM
23, Configuration Mhnagement-‘
24. Logistics Management )
25. Quality Assurance.’
L . { 3 o )
VI. _  PERSONNEL-BASE |

—

-~
L)

The aircraft industry uses very large numbers of scientists and en-
T gineers as we11 as other highly skilled management and control personnel.

In 1971 out of a total employment of over one million 175, 000 were

Y e

Q.‘wﬂ‘:u '
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‘technicians.(la) _These tend to be highly specialized perdonnel, \
and having the proper mix and quantity of persdnnél in specific areas
is ‘critical.. Use of skills inventories is one method of keeping on top

- -

’

of this issue,’

. The industry is notorious forlﬂfg ups and downs (mostly reflecting .
| ' the shifts in military and space progr ) resulting in massive hirings
and layoffs of highly skilled personnel. This can be miéleading to the
outside observer. Thus a'great‘deal of illed technical work in de-
veioping an aircraft consists of lighly programmed detailing (e.g., stress
analysis) In many ways this is 'R&D production work. When large
numbers of engineers are laid off the brunt of the cutting is in these
P, g direct R&D production areas. Protected are the core R/D&I personnel e N
~without: whom it would be fmpossible to develop future'programs Even
o for.the core group there must be turnover. The high rate of.obsolescence -
'fof skills demands a continual infusion of new. blood.
-« .
Salary levels tend to be high and there appears to be some status
.associated with working in the industry. Naturally there is great
.mobility within the industry, as various firms wax and wane with the .

w I

success‘bf their programs

7 vII. ___FUNDING

-The importancehof u.s. goverﬂment funding has already been mentioned
« 8@he government was largely responsible for supporting the R&D that

preceded .most oé~ehu§22jor technological advances). Over the ten year
period, of 1958-68, the federal govermment spent about $5 billion per
year on industrial R&D in aerospace, while companies were spending
between~$1/2 to 61 billion per year of their own funds. Fitzsimmons

" of McDonﬂ’!'Douglas< ) estimated that in 1974 total U.S. aero-
nautics R&D was "down to a total of something like 10 percent of civil
sales."' This would generate something like $6 to $8 billion in civil ,'

aeronautics RQD by 1985. Together this represents an enormous R&D base

(even though most of the direct expenses may have been non-civilian
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'Funds. from the U S. gmrernme‘l that can benefit civilian applications

‘are those going to NASA for Speoific research programs, and the inde-
pendent R&D allowed on defense contracts. Company funds-must be_g -

%* : .
erated by sales. This has tended to.produce instability,for_firms;
s ; i ' N W

)

. . . . .
- . - . -

The fife cyole of a development program through production up to

' first sales can be very long. Firms must risk very large investments4

in R&D tooling and first production before much revenue comes in to

A'repay‘the_investment; " The elapsged time.could_easily exceed:ten years.'

vIIL. lNFORMAIiON FLOW

Average raZ:s-of return tend to be soﬁewhat‘below the rest of industry.ﬁ‘“'

Combg’ed

.enough .to keep all the firms in or attract new entries, resulting in

he high'risks, the sector has not proved attractive

the oli opoly. situation to be found today. Without governmental
support of one sott or anothe& the predominant role of U.S. manu-;"

'facturers and the flow of innovation would not have been possible

At the,Basic'research level (but: excluding Work from the military

h sphere) the flow of information witﬁin the industry and . between in-

dusgry and'government tends to be relatively free.  There is wide ex-

T ;_change of - ideas, even on an international level, with publication,,lab‘

' oratory visits, etc. » beling common and hence essentially uncontrollable

-

In the more applied development and design phases, in the application to

production, companies attempt to control information flow and to maintain

secrecy e _ N L N A |
\ . . ® & ) » -
IX. ~ lNNOVAT&ONS - o |
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Costs are enormous, especially for developm‘nt but there is a large '_

"amount of federal funding of basic and applied research, and (through DOD

‘.'contracts) of development. As the innovations themselves are very close

. =y

s

i

" to the state of the art, j#here is a high level of comple;ity and sophis-
‘ticationhof,technologiep inyolved. Many highly skilled, specialdzed

personnel are required.; Long time.spans are involved. Thus, very complex

‘R/D&I systems are required. We find coordination and o;chestration of the\

system being ‘done by - NASA at the research stage and by airframe manufact—

urers at the development through implementation stages -'- and. coopera—

" tive relations throughout ‘the innovation process with support service

organizations. : . ' , . Ty

L . . +
“ . ' . . - A R o

- -

‘From the user -gide of the R/D&I process, the innovation: requirements in-.

ﬂvolve performance/cost improvements and the need for the innovations to~

"EiE" ipjﬁfthe user's qperating system and~capnbilities. .

»

Additignal requirements exist in terms of the multitude of governmental

regulatory -and control activities in relation to performance, safety, etc. .

The real life cycle of'civilihn;aviation.indbvations is quite long - -
indeed the older‘propeller_planes have had very long real life'cyclesn_L
Safetﬁvand'air worthiness are the basic criteria for the limits of real

"life,. requiring a continual process of maintenance and updating of equip-
ment. While the realﬁlife is long, the competitive ‘life in the’;niﬁggl,

‘primary market is much shorter = = with aircraft being sold to an "hfter

market" (small airlines; cargo) before the real life cycle is completed.

. . . ’ . . v‘).
The' quality of ‘the innovation is a crit ctal element of the R/D&I proqfss

-~- - both in terms of the objectives. of cost/performance improvement§

LN

and in terms of safety and reliability factors (as already noted) Thus;

-the innovations must be (and actually ‘are) highly testable.

' .For tlre most part,.the innovations are limited to aviation per 'se, but

there is a fair degree of "spin off". Aircraft themselves can be adapted
to a variety of . applications (passenger/cargo, long or short'haul}_ mili-

tary/commercial). y S

A



" From the perspective of transportation objectives, ihnovations in th

’business.(despite the oligopoly structure of the industry),'something

e

civilian aviation sector have been great benefit to society However,

o(’
we have already noted that man people are beginning’to question the

larger costs of noise and environmental pollution, ' and that_ innovatio:t

.

have at times been "forced" onto the airline companies.
‘ .
’*'._,.‘-

s

X. ° _ NEED 'Inmrgrcuxoy_

} "K S .o e

,The degree to -which airline needs for flight equipment are determined

by a complex .interaction of competitive and technological forces has
already %een discussed From this we . saw that it is difficult to separate
airframe manufacturer responsiveness to airline needs .from their behayior

An’ generating these needs. " Thus the locus of noed identification can

" be vLsualized as the intersection of ultimat% consumer“demand as trans- v

E

mitted through ai e.planning and the’ output of the aircraft production

R/D&I system.

o
-~ - . . - . .
. . .. . ’

Airlines depend on market research demand analysis and sophisticated
planning functions to identify and translate ultimate consumer defand

.intp equipment requirements, in the light of techno/economic/polit1caY

conditions. These are converted into equipment operating, economic

"and environmental requirements. Equipment producers stay in close touch

with the airlines own" need identification efforts but .attempt to

vachieﬁaka leadership position by translating technological opportunity
. into features that meet current, potential or stimulatable user needs.

ince producers must ultimately compete for the airline equipment 1‘&

-
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of a balance between the airlines and ‘the equipment producers is

| -achieyge That this balance is not always totally-achieved is-demonstrated -

by the refent airline experience in over-acquisition of wide body (jumbo)

Jets, whikch- generated considerable ovér and idle capacity;. and by some
of apparently less than ethical tactics of manufacturers in their
marketing efforts, which have been coming to light in recent days.
In_general however, the process_that,can-be observed over many years
has been one of relatively smooth integration of emerging technology

inte new equipment that meets the changing patterns of consumer demand.

XI. GENERATION/RESEARCH

‘

' ' ' 4
We can usefully introduce this section by quot1ng directly from the
American Ihstitute of Aeronautics and Astronautics (4> stacement .

on the Design of Aircraft (p. 30):

"Design technology, as it relates to the field of commercial -
aircraft, is largely conceptual in nature. It constitutes the“
basis for the selection of ng; only the final product itself, .
~ but also the individual compdhents or supporting elements of
" that product. In another sense, it includes the methodology

’ used in. realizing the basic design cept, as well as the
logical intégration of the many individual elements -- com-
ponents, subsystefis, and procedures - 1into thefcomplets‘ - N

functionaltaircraft system.

It is possible of courSe to identify and to discuss the.
specific techgy gical”Elements of the design process; e.g.,
computér-aided structural, aeroelastic, and aerodynamic design
methods, supercritical aerodynamlcs, "'winglet' vortex dissipators,
 graphite-epoxy composite structural elements, ‘numerically-controlled
manufacturing processes, etc.;“ ; : ,/7

_ The above statement well i11ustrates the extent to wh1ch the develop- ;'\h

ment and ‘design phases of the R/D&I process depend on detailed and.
'scientifically based bod1es of fundamental knowledge in phys1cs, fluid
' dynamics,-structures, materials, etc., as well as in combustion, heat

transfer, electrénics, and so on, for the non-airframe components.

v . .
! . T
'
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:This'knawledge comes from basie research going on at'the universities,
but mo substantially at NASA and DOD ‘and to some degree in-in-

dustry, with this last sector taking on the major 8pplied s

research role. Both laboratory and field research are involved.
materials testing laboratories, enormous wind tunnels, simulators .
and large scale computers combine with extensive flight. testing of
new concepts to provide the experimental base for the aeronautics g
parts of the field, with similar situations existing for the R&D. on
engines and‘elect'“ ics, etc.. This phase of research generally

stops short of prototype development.

- . v

The nature of the R&D is such that it, is often carried out by teams: L

rather than individual researchers, with many project teams reaching

very large ‘size.. While creativity is’ important (as ‘always), progress

. _more" f&pically occurs through the accumulation of a myriad of detail

advances in the state of the art. Really revolutionary new concepts

-

hﬁféﬁbeeh relatively few. 1In the civilian sphere (as opposed to the
military) publication of results at the-basic research level is fast
and open. Interstage technology transfer is achieved rapidly and -
efficiently. Even though, ‘as we noted, wuch - of the research goes on
in- large mission. oriented institutions (N&gh DOD, big companies), a
very professioaal environment is maintained within well planned ‘and

controlled.programs. NASA research centers, for_example,_provide

R&D programs may be focused around specific applications (such as an
SE: or a ‘vertical take off and land1ng [VTOL] a1rcraft, etc.), or
around problem areas (materdals, noise, energy, pollution, speed, etc. )

In fact, something of a matrix exists between problem and product- .

'directed proorams, with a fair degree of interchangability. Thus,

:Congress1onal action could stop NASA s SS program but might still

leave intact most of the appl1ed nesearch that was required

for the SST objective.. Thus it is possible toqay for NASA to be fairly

advanced in SST research without having had such a: program.*

2 Fis

research environments equal to or better than those at most universities,

“*The maintenance of national technical readiness even without a hardware_

program is seen as one of NASA's m1sq1ons. e [
’ . ' " . , /
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XIT. ' DEVELOPMENT
. A

The really complex and high cost aspect of ' 'R/D&I process is that
which goes on within the industrial firms in the tra.nsition from -

prototy&e to production ready and tested designs.' The design phase

is critical for, the success or failure of the firms in the industry.

As we implied earlieg and ‘ds Harlan(16),(p 10) has noted, design

is the arena of-airframe manufacturer competition, leading potentially -

“to ma jor gains or -Yosses of market share (i.e.: a much more sensitive -
situation ‘than that which ‘might‘be found for example, even in the PR . R
style conscious automo ile industry). B S

o ' : . L
[ ) . e '\‘., v

"Developm‘ent of the prototype is a critical stage. Where this %ccurs .,,
is not always clear-cut. NASA typically mod,ifies and. exper.iments o ';, @ ¢

. with aircraft ag part of their. r\esearch effort;. \At what oin'\: a new ) N

. concept has emerged in prototygajotm is not always obvio altibough » ,Q ‘:.'.

formally the _bUilding of p roduc n prototypes 1# the rolevof the n’an— S Y

ufacturers --- and for. specifi models this is~cle -cu.t.'--:m Sl o
’ (28 .. g i :. s ;?*-\- \ ‘. 7. ‘."v. :{ :‘, 4
IR s
Development through . -en ﬁneeri@g’ and d,eSiﬁn pceﬁs xﬁ highly Sophli p\-J,‘;_.-‘ .
. k .- ¥,
5. . ticated and Specialized. Numerous departments deal‘*lth qomyonent . SR
P ' ’ p a4 'c,'- Lo .
a design, systems integr}ation, p,erfoimance x:;!. 1S’
: The ultimate tests t‘ake place A f}wfght testing.:
. oA e RN
S S S s el Ly
Technology transfer is ‘a critical e,lement of the ddveg.&pment funft:t:ion et et
Vi ' ""' TR
of the aviation R/D&I system. We -H: Ve glready ment;.ion%d ‘tfre military- : N
- to-civilian aspect. Foi‘;éxamplé he develbpment and purg:hasa of a < .h 7: .‘3.:
C.':‘A transport by chsD from a given fit:m makef development of a. civilian ; b a. - >

passenger aircraft wf t?‘;s same: (Wide body) t:ype much more feasibleo* P '\
. Similarly, d,evelopxhe‘nt °§r5 new generati&i ' eqUipmént by ome cqﬂpany .~' T

x*‘
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5_'?L' when companies in one country asgemble aircraft (using some local

v . g, components and mﬁterials) designed elsewhere (such as Fokker of

..-a v Holland assembling Lockheed airplanes). Always difficult, this may

o ﬁff’be compounded by the very complexity of the aircraft system, with its .

. -f‘?high1y qritical interdepeedence of materials, design and function, and
Lo possibly reflecting cultural as well as economic and resource dif-
“ff,v;ferencese Thus, for example, materials engineering became ‘a major and

. ‘ near determining function in the effort of -Israel Aircraft Industries

to produce initia ly French-designed and then self-designed equipment.

<
"~ .
L. b
- 5 - ¢ + LN -
. s . . *
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xIII. PRODUCTION : , o . : . 7

&

"+ 1. A custom Shop Process

3 WF : + y N .
IR The production'process for. aircraft is more reflective of a custom shop

N ' working on batch orders than that which laymen visualThe as the typical

"@(-% high production industrial scene. ‘While there are production shops

sd' B , that use presses, cutting and turfiing equipment, etc., to produce

o \.components, the main manufacturing areas are large hangar -like spaces

in which a batch of aircraft are painstakingly built up, giving manu-

, 'E' ,facturers a fair’ degree of flexibility in introducing new: designs into#

.TJV,f;7 the production process. The cost of tooling remains a major componen%

N -ﬂ;_f -of ' the total investment, since to an important degree each new aircraft
. ‘f:‘ aysqem reguires the design and” fabrication of new manufacturing, assembly

- ana testi!ooling - much of it of a very costly nature. Nevertheless,

. ps was noted by DOT(13) (p. 58) 757% of costs are . in personnel {(develop-

. ;” ment as well as production) -- 1.e.: it is a labor 1nte‘sive industry.

. ~

2. Control Systems

. T ‘The production control system is geared around the c* shop environ-
5_,4 .,t ment. Relatively little production is for stock, and m&%t major airline

v customers require variations -in features. Thus, production plans have

; :‘ to be geared to specific orders and customer determined delivery schedules.
:,'. Since lead times for obtaining and manufacturing components and for

. : - .
R SO SR ’

e
°
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the actual assembly are long, careful and detailed planning is re-

quired.

-

. ! : '
3. Structure of the Aircraft Manufacturing System -J

It is important to clarify the structure of the aircraft manufac-
‘turins system. As Harlan (16) noted, airframe manufacturers "do

not manufacture, in the strict sense of the word, all the basic com-
ponents of the planes they produce " Rather, the airframe manufacturers
act as the "prime" producers of the equipment and the% purchase enginés,
e1ectronics, etc., from other industries who act as "subcontractors."
Stekler (33) speaks of "prime contractors, associate prime contractors,
subcontractors which manufacture systems, and subsystem manufacturers."
in any case, the selection and control (cost, schedule and quality) of
subcontractors becomes a maior production issue for the prime airframe

manufacturers( ? 16)

4. Quality Control
: oW

k\\f“

'Quality control and inspection (both in-process and final) are of

central importance in the production process. . Unlike most other
products, aircraft manufacturers cannot afford to correct their mis- .
takes in the field. DeSpite (or perhaps as indicated by) complaints to o
the contrary (comparéd to almost all other sectors), this imdustry can
" be seen as payiﬂg great attention to product quality and safety, Anything
else would be disastrous. in both socia1 and economic terms There is
gno place for seconds. This issue becomes compounded as a source of
problems, given the great rate of obsolescence of aircraft and the
consequent inability to upgrade quality and design over time as part
" of the usual learning curve. Another compounding{problem is the degree
to which materials and structures‘are extended to the feasible extremes
of their capab11ities in consort with the need to keep weight down to

a minimum. - ' . Sf

0
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- X1V, MARKETING/DISTRIBUTIOQ/DISSEMINATION/DIFFUSION
This .feature includes several aSpectslof ‘the "bridgi@g" function between
knowledge producers and’ knowledge usega. In the civilian aviation sector,
the primary issue is marketing, and we will thus limit our, discussion to
marketing. '

1;‘ Market Growth

An important parameter for marketing is the fact that the airline
market (as measured, forUexample, in revenue .passenger miles) has

(32)

had a substantial and Xteady growth. Some (e.g.: Steiner ) have
projected that this will continue to grow at 6-87, per ydar over the
next decade, so approaching.l,OOO billion revenue passenger miles by
1985 (excluding the Communist world markets) -~ which translates

into a $60~80 billion aircraft sales market.

‘¢

2. Individual Firms: Feast to Famine ‘ . o TB

While he gross volumes sound, and are impressive, they must be

‘ evalua ed in the light of their- fluctuating character, narticularly :

for ' ' irm, Given the changing character of equipment with

}the fadt that demand may shift by substantial degrees following tech~
‘nological. adv ces, firms may well swing from feast to famine. Aotually,
the mili ary (r'ther than the civilian) markets have been the worst or
most fickle™ tomer as far as creating conditions of volume fluctuation

‘for the manufacturers.

3. Product Positioning '
The positioning of products as to capabilities,.features and pricé

is critical., Different aircraft can serve different markets more or
less efficiently (or at all). Thus the type of equipment needed for
trans-oceanic flight differs from ‘those " required for short haul ,internal-

travel. Also,( ) it has been state*that *re is a growing

LYY

.‘ c,'

<
-
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need for thirty to fifty passenger aircraft designed for operation in

short haul city cqnter to city center markets (in response to a demand
for such service the U.S. and even more abroad), thus indicating a

market segment that may be growing at a faster rate than others. New

equipment must be designed to £it such changing market segmentation.

v * M

4. Predicting/Stimulating Future Demand ' %

.- . ‘ '.

~

This indicates the importance of knowing and being able to predict
and/or stimulate future equipment demands from airlines at home and
abroad. It then becomes the’task of top level sales personnel to
obtain orders for sﬁffici§§t volume to permit the manufacturers to
make the necessary investments into tooling and manufacturing a new
praqduct, thereby establishing a market (usual)y with one or more major
airlines) that others will" follow. As noted above, production, will,
by and large, then be tied to the specific additional orders that can

»

" be generateo. The previously discussed need for airlines to compete
in non-priceQareas (through product and service differentiation),

together with the matching of aircraft performance to service needs,

becomes the focus of equipment sales efforta. hus, close customer

contact on a personal basis is obviously a requfirement for succedbful
_sales efforts.- The airlines attempt to capitalize on having inngvations

in equipment, usually by aasigning thep t to the most compet tive

* routes- (whereg p055ible) and by maximizing their publicity to promote
their- use of new equipment (e.g.. as Pan: American did .with the Boeing
' 707'%" and 747's and American Airlines with the DC10's), ‘

3 D .

¢ 3

5. Obsolescent Equipment: The After-Market (‘\; ' . .
13 . .b.é

.

It is of interest to consider what happens to the equipment that becomes

Il

obsolete in this process of rapid innovaigon and proactive marketing.
There is a substantial after (used) market for aircraft in secondary
airlines and cargo transportation. The ability of major airlines to sell \J”}h”w.
v obsolete equipment has helped them to finance thefinvestment in new
aircraft thus helping fuel the innOVation process.' However, grow1ngm'“"”””'”mM1i‘“

demands for such products may be offset by reductions in equipment life
‘ e
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(of the big Jeta) and increucd cost and complexity of maintenance. The

“ future of the aircraft aftcr-market and its impact on the R/% process

-

has still to be determined. . '

o

6. Marketplace Characteristics _ ' '\S
The economic and political characteristics of the marketplace are.
important. As noted, there are only a very few major airframe manu~
facturers. The number of airlines is greater, but in many of these cases
(e.g.: for the national airlines of other countries), political and
national economic considerations compete with airline economic factors

in determining what is bought, when, and from whom. Additionally,

an airplane must meet any local. legal and regulatory requirements (e. Be: -

see the debate on permitting the Concorde landing rights in the U.S.)
that may be slanted toeserye national interests. ‘Also, manufacturers
may be supportec to greater or lesser degrees by their governments for
larger economic, Security or prestige reasons (e.g.: Lockheed in the
U.S. and Rolls Royce engines in the U.K., to name but two highly
publicized examples.) oy

Finally, it is important to recognize that the major airlines (the
smallerﬂiﬁes tend to follow their lead) are relatively sophisticated
customers. They are well informe& on the operating and technological
characteristics of the products they buy, and highly skilled in their
implementation_anq utiliaation. That is not to say.that they do not
maké mistakes (as E?r example with theMDC7's'pnd Boeing 720's which

‘turned out to be inferior to their pre&ecessors, and the failure of

the turbo-compound engines), . .

7.  The Producer's Task -

l"'
. &

The producer's task is to create a set of conditions (technologicéily,
competitively, price, delivery, and terms-wise) that make the purchase

‘.

of his product the most .rational decision for the airline to make (subject ﬂ\ggf

" to the political legal and economic considerations: e.g.: currency

availability, constraints that may be operating at the time).

- ‘,'
e
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XV. ACQUISITION

(yAirplanes are vef§ expensiyéjproduots, an&; as we noted,"repreeent the
major part of an airline'? invesimehtx Airplanes are also a major
dete;mipantnof.their comp%titive capacity. That is to say, airlines
can;ot afgprd to fly inferior aircraft. Thus, deciding what to buy
and when can be the most critical decision an airline can make. Air-
lines:therefore make it their business to stay aware of new developments
from their very earliest stages, ewep ordering before Ehe first pro-
duction airplane has been complehea; in the hope of gaining a com-
petitive position. They are eqdally prone to cancel orders 1if problems °
(performance, delivery, political or economic) appear =-- creating a

" very unreliable market. A major continuing constraint is the ability
to finance fhe rapid and expensive new product introductions that may

make obsolete their present fleets.
f

Schiffel (29) lists the following factors which he says should be taken-

# into account in making the acquisition decision:
1) Overall dema%d for air transportation
éﬁd the demand in relevant specific markets;
Z)W'Extent and character of price flexibility _ .
" and compeﬂ_Eion, o
-3) Price (or rate or fare) level and
structure; .
4) .Extent and character of non-price t I :
competitian, &ncluding that embodied
in.flight equipment, enroute and ground
servicee! etc.; ) ; ' .
5) Extent and nature of market competition;
' 6) State of !@iatfon technology; : '
7) Availability of investment capital;
8) “Availability of 'suitable" aircraft;
9 Capital cost of flight equipment
10) Operating.cost of flight equipment

11) Exposure to risk; and,
I‘Aircrafc manufacturers' sales polieies.

k

.
J ¢ R YN
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¢ ‘Equipmnnt may be purchceed becap-e'it is seen by an airline to have an
optimal £it with its pr¥sent route structure. However thege structures
can and do change and the impact on the "fit" may be hard to predict,
sometimes’ leaving the airline with less that optimal aircrdft for their

-

\‘
routes, ’ (O

-
Another important concept is that of the "launching'purchaser"; i.e.,

an airline that launchee @ new airplane by becoming its first acquirer
and promoter (as did American Airlines with the DC 10 and Pan American
: with the Boeing 747). This gives the airline the initial competitive
edge while absorbing the risk of introducing an innovation, and may
lead té?other airline adoptions, the objective of the manufactyrer.
Some foreign countries may give governmental support to their airlines

v

to pursue such a policy (e..: in France).

Acquisition’decipions are critical for the airlines. As we pointed out
they are.sophisticated‘buyers, even though mistakes have been made.’
With the ever-increasing cost for equipment and the growing financial
constraints, the. aelection behavior has become even more analytical,
displacing some of the 'old boy" network considerations that may have
~ tended to exist in the past. This need :for careful amalytical planning
has become reinforced as dirlines; panticularly more recently, have
come to recognize the system-wide implications of the aircraft acquisition
fdecision. '

n _ . E N ) .
- XVI. IMPLEMENTATION AND UTILIZATION

l. Implementation

A. Close Producer/User Coordination

-9

b _ Implementation in the aviation industry often begins while th
design is still on the drawing board. There is close coordigation

between producers and users to tailor the equipment to\the/needs

¥ . - S

163

o Lo e




» ) ' fawa- ,

of :ho‘nirliﬁc. Even after the model is in general production,

the specific¢ order will be tailored to user desires. How the
,~a1rliuc will use the aircraft and the criteria thlt will be used

to cvalulce performance are well defined 4in ndvance of .implementation.

-

.
.

By Imglnmcntnﬁion Requirements ‘
. » A

The reguirements to actually 1np1ement & new aircraft are many,
With operlttns featuren such as apeed, range nnd capacity Likely to
be changed by a new acquiaition, revisions may be needed in operations,
routes, schedules, etc. Maintenance requirements and facilities
are likely to be different and will require. preparation. This can
be a costly and long process, demanding considerable pre-planning.
Retraining requiremeets for crews and maintenance personnel can be
very extensive. The general public may need to be prepared with

ma jor promotion programs. Trial runs will normally precede general
introductiqn into scheduled flights Thus, a decision to introduce
new equipment usually implies a major change on a system wide basis.
While the airlines are highly skilled in carrying out such changes,

new acquisitions do- generate major disruptions for airlines.-

C. Software Aspects

So fei our diecussion has focused -on the hardware aspects of }he
aircraft. Af this point it is also important to note that there are
software dimensions to the product that play a vital role in its
implementatioq\and utilfzation. The manuals, specifications books,¢
parts lists, etc., that come with an airplane are unbelievably ex-
tensive. Complete specifications of operation, maintenance, parts
and so on are a vital component of an aircraft system. Without'them,

v

‘ implementation would aot be possible.

2, Utilization .

A, System Impact

New equipment can be used to suppleﬁent existing aircraft im a* "~

growing market, or may be used to open up new routes where this

k]
’
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is permitted and desirable. When 1t supplants existing aircraft,

these may be movedato other routes or app11cations or sold in the
¢ after-market. When the change 1s a radical one (as was the first = o
i.Ff' introduction'of jets 1n-the late 1950 s) then a whole restructuring

| of the system is‘required to accomodate the new approach ngersonnel

7¥ﬁ‘%"' : and facilities need to be reor1ented and changed. 7

K

. B. ‘Barriers

-
.

+sThe incentives to innovate have already been discussed ?he barriers
. are generally cost, customer acceptance and political, legal “and
. regulatory constraints. There are also potential system level

- technologicah constraints and barriers. For example, not all a1rports

L¥

" had’ runways,that were-long or strong enough~to ‘take he first gener—
-+ ¥ atioms of jet transports. There amay be similar deficiencies in air 2
e traffic control capabilities. Thus it is not enough to have a . 7«
ﬂ’;; .il" better airplane. The airplane must be<capable of being congruent
;wiflf - f_’ to the systems of which it becomes a pant .or conditions must be:
" extant that permit other system features to, be upgraded (build better
o runways, etc.). a Finally, we are today also recognizing the. extent
o to which aircraft have.an important 1mpactzon our env1ronment and
ygt - that this_impact must be considered as a utilization cr1ter16n.'\’4
| e

C. ServiEIné and Maintenance. . . o : C ’ e

l‘ ..\ /.

.2 ' . . . )
-, - . .

Once in service, aircraft must be serv1ced and maintayﬁha (1nclud1ng
parts and components replacemenb) in a frequent, detailed and pre-

»‘_h . scribed manner. Also, from time to tlme, changes will be 1ncorporated

b -

. requiring testing and approvals. Unlike most, other equipment, alr-'

e craft have to be kept at a near-new conditlon at all times._ Pre-

R

ventive maintenance and replacement 1s the norm. Failures of even.
minor: components relat1ng to the operation of the airplane can

] . cause grounding. Costly spares have to be inventoried in various
e locations.. This all adds up to a costly and cr1t1cal aspect of

©

: equipment Utilization.

FRIC ‘

Aruitoxt provided by Eic:



XVIT. = .  SUPPORT SERVICES

. R Y ,
‘Since the airéégkt industrytis in fact an amalgam ofrseveral industriesx'
-'(airframe, engines, aircraft. electronics, etc ) it is n&t really feasible
to discuss zupport sy;kems as a separate feature. Many industries provide -
components to either the primes or subcontractorsp and the cost of buleing
an airplane would be prohibitlve but for. the existence of this s:)hcture
_of suppliers. Much the same’ could be sa1d for the equipment (production

for

and testing) suppliers, and for the many;

‘ Qnizatlons providing services
i}own service functions in'

to airlines.' Large airlines will have thei
‘many ‘areas.- Small lines can oontract these out. Various?types of
companies have emerged spec1alizing in the provision of various k1nds
. of services.' Thus, Stekler 3 3) notes that there have even developed
management companles providing systems management and, toordination '

services (e.g.: TRW, Aerospace Corp.) to DOD and NASA.

“

XVITI. EVALUATION RESEARCH = _ S
As we noted ircraft are subJect to exten91ve component and system . fa

‘testing and evaluation through development and during and after pro- Coe
SR duction, with this met1culous process continu1ng 1nto ‘'service (for
jequipment used to prov1de servite to the public) -No airplane‘can be

PO

. -introduced into commercial serv1ce wh1ch has not received FAA certifi-'

;'ation._ Once in service detailed records have to be kept on flight
o P
history, maintenance records, changes, etc. Unusual experiences oxu

crashes can lead to the grounding of all air ] t'of a_given~type.

- to 1dent1fy the causes and. toaihstitute corr' vae actions as seen S ';Q

- .necessary. The airlines make their own cost, reliability and customer o _
A ~response evaluations of new equ1pment. _7_,:'“ o ",{ ; '; o,
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'As we. noted the ciyilian areavdepended in the/past on the military

.....

,and proof of concept data. The airlines would not generally buy an -

airplane that had not been flight tested by the military.‘ With the

divergence in needs and ‘the changes in the law regardlng DOD contracts,

this may become far less fea51ble and hence represent a major added

cost factor. - , .

-
. ey

. - — . o e . . "

'gIR. - meswarcH oy R/pst¥.
4

St T

‘gwe are not awafé of any previous attempt to analyze and . describe the
civilian aviation R/D&I system from a comprehensive contextual perspective.
-This is: not to say that there has not been muak research on various
asgects of R/D&I in the cﬁvilian aviation sector. Obviously, much has
‘been done, as the list of" references at the end of this chapter will in-

_ dicate;: Thus, we find many studies on such aspectskof civilian aviation

R/D&I as the economics of the aircraft and airlines industries(lq’ 24, 29,

32, 33, 34) the nature of the induStry‘z’ 7, 11, 13, 15, 20, 30, 31)
N
. vthe effects of technology on economy(23’ 25, 26) and on the industry( );
SO on the technology per se(3 3s 8( 17, 19, 22) on planning and opera-
(6, 12 16, 18, 21) ' o .4 o ' .
tions ~etc. - _ .




' Harvard Business Review, September/October 1974. T

-’

.4,:

10.

11.

‘ Kansas, October 23-24, l974.~

ETREVE I

T e el [ 4 References o N T
Abernathy, Willian'J. and Wayne, Kenneth "Limits ‘of the’ Learning Curve

" Adrcraft Industries Association, Aerospace Facts and Figures, McGraw Hiﬁlt

/ .

-
1}

ﬁfAlexander, A. J.,'and Nelson, J. R., ' easuring Technological Change.

Alrcraft Turbine Engines‘? ‘Rand Corporation Report No. R—1017-ARPA/PR
June '1972. ' '

- .
American Institute of Aeronautics and Astronautics,l"The Role of Tech—
nology in Commercial Aircraft Policy Formation," New York, March 1975.
Béf’r, R. M., Krohn, F. F., Noton, B. R., and Watson R. E., "Future _

Trends in Aerospace Structures," Subcommittee on Future Trends of the

' AIAA Technical Committee on Structures, March - 1974

3 .
-

Bean, Alden S., "Fleet Planning Procedures," Office of R and D Assess—"
ment, NSF, working paper, 1973. '

< L]
by

3

Boeing Commercial Airplane Company, "D1mensipns of Airline Growth,"
May 1974 , Nt e

Brizendine, J. C.l ""'Current and Future Opportunities inlAeronautical

Engineering," NASA-University Conference on Aeronautics, Lawrence,

>

i‘93ves, Richard, Air Transport and Its Regulators, Harvard University

Press, 1962.. . o s .

-

Cherington, Paul W.,‘Airline:Price,Policy,‘Harvard,,1956- S . . }

Civil Aeronautics Board, Handbook of Airline Statistics, CAB 1973. .



15.

21.

22.

- space and Air TranSport Industries," March 1971.

Develogment XVII, No. 9, September 1966 R S

'Johnson, Walter L. (ed ) The Management of Aerospace Programs,
.American Aeronautical Society, 1966

s A _ _346 ‘,"-

e

vDay, John S., Subcontracting Policy in the Airframe Industry, Harvard
“1958. '

20
-

Department of Transportation,,"An Analxsis of the United Stdtes Aero- -

‘dtGellman, Aaron J., "The . Effect of Regulation on Aircraft Choice
" Ph.D. Dissertation, MIT 1968 ’

General. Electric Aircraft Engine Group, "Positions for Profitable
Growth'" Financial Analijts Meeting, Evendale, Ohio May. 29, 1974

i

.
L]

,Harlan, Neil E., Management Control in Airfzame Subcontracting,.
,‘Harvard 1956 ' }:

vHowick George (et al ),,"R&D Inputs from Space Technology," Research/ .

Miller, R. E.,_and Sawers, D., The Technical Development of Modern

”"Aviation, Praeger, 1970.

__Miller, Thomas, Strategies for Survival in the Aerospace Industry, -

A. D. Little, Inc., 1964. L ‘

Milliken, J. Gordon, and Morrison, Edward  J., "Management Methods = -

from Aerospace," Harvard Business Review, March-April 1973. -

National Academy of'Sciences, ""Applied Science and Technological
Progress," Committee on-Science and Astronautics, U.S. House of

Representatives, June 1967.



g - o s o e ST R A
. . ..‘_ ‘ PR . K '_ v "',' st :
.._.. ’1 . ._ 't ._-,‘.l~‘ R ¢ ﬂ-\

4 .

23. Nelson J. R., and Iimson,,F S., RelatipgéTechnology ‘to Ac u sitiOn

- ~ Costs: Aircraft Turbine Engines," Rand Co;poracion &eporu\ IR
' R-1288-PR, March 1974. . . [ -"7“. .M_'"_..) 35‘ Yo ®
) o L '._"./ . .. '\,,'; .,_(v X .. . E
24.  Peck, Merton J., and Scherer, F. M., The'Weapons Acguisition Process. -,
. An Economic Analysis Harvard University Press, 1962. : :1- -

in the United States,"'in

25. Phillips, Almarin, "Air Transportati_
o William Capron (ed.?), TechnoIogical Change in Regulated Industries,
Brookings, 1971. ) o ) o i i -

26{ - " s Technology and Market Structure. A Study of the

"Aircraft Industry, Heath 1971.

27. . Radnor, Michael, Zaltman,'Gerald, Kernaghan, Jack, Miller, John P., ) R
and ﬂ.!gl,'Thomas, "Technology and the Institutionalization of Science",
oo working. paper, Northwestern University 1975.-

' 28. Rubenstein, Albert-H., Radnor, Michael' ‘Baker, Norman, and McColly,
. John,."Somé*OrganizatiOnal Factors Related to the Effectiveness of

Management ‘Science Groups in- Industry , Management Science, April 1967.

. _ P
29. Schiffel, Dennis, ‘MAirline Flight Equipment Investment Decisions: ' ¢

Technology, Oligopoly and Regulation," NSF working paper, April 1975

-

30. Schriever, Bernard A., and Seifert, William W., Air Transportation

1975 and Beyond, MIT-Press, 1968. ' _ . o

31. 'Simonson, G. R. (ed ), The History of the American Aircraft Industry,

f ]

MIT Press, 1968 )
_ . R : . . .
' ’ . . . . o s v o : )

324 Steiner, J. E., "The Market for Commercial Aeroplanes," The World - |

Aerospace Oonference, San Francisco, Calif., Octobe; 1974 . C .
F o) ey L 9 :
Y . N : . , ‘q‘: ﬁ( oy , .
. — . o
) ; “
') 4 ‘t i}
L] L 3




e S - 348- ¢

A " 33. Stekler, Herman Q.,'The»Structure and .Performance of the Aerospace

Industry, University of Caldfornia Press, 1965.

-

34, Stratford, Alan, Air Transport Ecodomics in the Supersonic Era,
- " g ) o

. Macmillen, 1967.

-

See also references in the Milliken and Morrison (1973) paper included

)
as par of this discussion. _ . .
-
i
R
: . .
A '
P
Al
d
‘9¢
» £
L N
1 [
Y
" b\
- 1 e
: .
. 1
\_\1‘

.I;{[’ .. s7, e




/ . . ;’ ’ o )}
™ h]
{ ¢
4 . .
Lo + CHAPTER FIVE . o
3 \(fi;.
r o . ' Lo
. o
Al
]
< s N ) » . | s
_ Major contributions to this chapter were made by Th.o_'mas Pipal- .
K and Rpbert D. Hamilton, III. ' \ -‘
. & ' ( » :




oy

s

Wy

I... ’

II.

VII.

VIII.

XI. .
XII.

XIII.

. 4. Health Del

“NEED IDENTIFECATION . .'. 0 . o . . . .

o T - 351"

 ENVIRONMENT - o « v v v o o v v u u .

1. Politicak.Conditions . % . . . ..
2. I‘{mi’y.— Political Problems . . .’
3. Soc

s actors » - e e L] - . - . L]
4. Economic Factors . . . « « « o o .
5. ~ Scientific and Technological

Conditions . . % . . . . .. . ..

HISTORICAL DEVELOPMENI\ e e e e .
1. Prg-World War & SO
2. . 1941-1947: The War Years e e e
3. ThePost Whr Years . . . . . :
ery System e e o .

"™ e @

INSTITUTUTONAL BASE « v oot v v wm o s

1. Structure of the System . .I....;f
2.° R/D&I Institution Characteristics

coALS, POLICIES AND STRATEGIES . . : .

ADMINISTRATIVE PROCESSES e e e e

PERSONNEL BASE "¢ 4 4 v 4 v et o

FUNDING e e e e e .4&#. e e e e

}INFORMA ON FLOW S eie e e e e e ete e

INNOVATIQ&\S:..Q.‘. A N

GENERATION/RESEARCH . « . . . . . . . .

- ' N & :
..DEVELOPMENT . . éﬂ!‘ S T

PRODUCTION = vve v v v v v o o e v o o &

-

o

&

P2

o .
* o
o o
o o
o
o
o o
o .
., o
o o
* e
* e
.
o .
o o
o o
o .
o o
o
LI
* e
* .
* e
o .

~1
u

Pagev

355
355
355
357
361

364

365

365

368
370
372

375

- 375

375

380
382

385




*, CONTENTS (Centinueg) _

.- XIV.  MARKETING/DISTRIBUTION/DISSEMI-
:  NATION/DIFFUSION « « v o o o o o o « '« o % o .

CXV.  ACQUISITION - « « « « « = o = o o o o o o o o o oo e oo
XVI. TMPLEMENTATION/UTILIZATION . & & « + o o o v o o o oo o

- 4 7
+

" XVIE -SUPPORT SERVICES . . . . . « . v o . o . ..

2, XVIII. EVALUATION RESEARCH . - « « « « o o o o o o o s o o o o«

XIX. RESEARCH ON R/DEI . - « « - « « o « - o - . . ¥ .

il



* - 353 -

.

« [

Perhaps the two, wards which most accurately characterize the health
R/D&I system of this country are growth and diversity. Until World
War II, funding for health research came almost exclusively from
private foundations; tﬁZ vast majority of these funds being spent

for clinical research.' Government fnvolvement at all levels was\

l episodic and ephemeral. . L i
By 1947, the medical R&D programs established duriné World War II had
- come of age. The development and wide use of such wartime discoveries
as penicillin, gamma globulin, sulfonamides, and. cortisone had shown
the vhlue of concentrated, directﬁd‘approach towards medical research.
N A
‘In the tWenty-five years from 1947 to 1973 total expenditures for health'
"R&D increased by a factor of 40 (from $87 million to $3.54 billion) in
constant dollars; government expenditures by a factor of 82 (from $27
milfion to $2, 23 ‘billion) (NIH 1974) Indeed these dodlar amounts
are somewhat understated because they do not include those funds spent
for resgearch on the organization and delivery of health services.
The diversity of the health /D&1 systems can be most easily seen in
the multiplicity of problem Zrées under oonsideration and "the number
7 and kind of'institutions involved in the process.: | »

we

Applied research focuses specifgoally on the clinical aspects of health
care. Examples of this activity include the developmert of a rubella
vaccine, org;n transplant techniques, and the continued exploration of
a wide range of pharmaceutical“agents (e.g. chemo-therapy for cance
broad spectrum and specific sntibiotics, drug therapy for psychiatric
~disorders, etc.). Also, developments in rehabilitation techniques

including the use of mechanized prostheses would fall into this

N

category.

(3%
?
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. Active reséarch programs are to be found at'mdsﬁ’university medical-
. » schools; teaching hospitals, numerous state, local and voluntary hos-"
~ pitals; -private research instiSutes, governmental research facilities,.
- and many places in’hhg private sector. Clinical areas under considera-
tion include aero space and nuclear medicine, pediatrics, epidemiology, -
. pharmacology, virology, hematology, psychiatry, obstetrics, neurolog;,'F: .
immunology, internal medicine, surgery, pathology, radiology, and
numerous others. Within these disciplines, special research efforts
in specific disease categories receive special attention. Cancer,
cardiovascular diseases, muscular dystrophy, multiple sclerosis, _
cerebral palsy, and cystic fibrosis consume large portions of the 94
research dollar. Also, the basic life sciences, medical technology,
and related studies in the physical sciences and engineering command
considerable suppoft. Obviously, this list is by no means exhaustive
of the topics treated within the health R/D&I system. It should
.serve,‘howevér, to indicate the vast diversity in the field.
e i ‘ . | j
. This andlysis attempts to describe and define .the basic nature of the

o

health R/D&I system as it has evolved in the United States, using the
" nineteen contextual features of the contextual analysis frameworkf
described in Chapters One and ,Two. This will allow comparison with

the contextual analyses of the education‘ ‘aviation and criminal justice v

)

sectors provided in other chapters of this vofume.

v
L}

Two points must be noted here. First,’this analysis is descriptive,
not prescriptive. ‘ ' .' ’ - ' P,‘ a
s _ g . :
Second, because ‘the area of "health" can include a broad range of
considerations, it 1is necessary here to fokus on a particular aspect
4 ‘of health Specifically, this analysis focuses principally.on the
health services aspects of hea1th R/D&I. It does not incﬁude con—A
sideration of such areas as health education preventive medicine

&

mental health, alcoholism or drug abuse.

S ~ 17 oL
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I. ENVIRONMENT °

1. Political Conditions -

As will be.noted later, the Fedetal govermment has become the.priﬁﬁry
_ funding source for the field. (Table I). At the present time over 607
.Q ' ~ of all medical R&D in this country is Federally sponsored.f In'addition
to this, many sectors of the field ﬂe almost totally dependent upon

Federal: monies.

»

" ‘Because the Federal government supports over 60% of health related ‘re-
search in this country it has an enormous impact on the levels and con-
sistency‘of research funding. Federal grants ’ contracts provide over
407 of the revenues of the nation's medical 8chools. Sixtyithree percent
of these funds are for’ research and development. The Federal government,
however, is as dependent upon the institutions as they are upon the Fed-
eral-government. Assuring reasonable stability serves the interests of
bothxparties. The recently conyened President's Biomedical\Research
Panel (1976) spoke,against:tne.fluctuations and recommended that the
Executive Branch and .the Congress authorive forward'funding of extramural

grant and ‘contract supported programs.

.If we~e1iminaththe approximately 30% of R&D expenditures made by phar-
maceutical and hospital equipment firms, ‘dominance_of the field by

. the Federal government (and thus the depe ncy of the R&D system) -becomes
readily apparent. e | -

2. Funding - Political Problems

-

Funding of research is both a scientific and political ‘process, 'The
"budgets proposed by each administration are based on ceilings origina-

* ting in its Office of Management of Budget. The Department of Health,

-
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o :  TABLE I <
. % .
PROPORTION OF TOTAL FEDERAL RESEARCH AND DEVELOPMENT ..
FISCAL YEARS 1947-73

B .
' . Mhdgmalgs
' '~ Total Federal R. & D. ‘ - R. & D. as
_(Including national = Total Federal & percent of
Fiscal Year defense and ipace _ medical total Federal
- explorat::lon) R. & D.1 R. &D. .
. (percent) »
- o Millions of dollars
691 : 27 3.9
863 56 €3
" 1,105 , 84 7.6
~.1,175 . 109 - 9.3
" . 1,812 . 105 5.8
2,194 126 5.7
- 3,361 - . 121 3.6
& 3,039 0 131 4.3
2,745 - 143 5.2
v 3,267 171 5.2
L 4,389 267 6.1
4,906 ) _ - 318 6.5
7,123 407 5.7
8,080 496 6.1
. 9,607 : ‘ 628 6.5
11,069 . . 838 7.6
13 663. . 2. 1,002 7.3
15,324 1,139 7.4
15,746 1,287 8.2 -
16,179 = - 1,424 8.8
17,149 = - 1,530 \8.9 -
16,525 . X,626 9.8
16,306 : ' 1,706 - 10,5
15,834 . 1,688 10.6
16,161 1,900 11.8
_ N 17,109 2,217 13.0
7 17,992 . 2,334 13.0
‘, - i “:
% Includes expenditures for research facilities, :
“) " Source: Medical and health-related research‘data,'NI Total Federal R & D

_ ) (1947-71), - Federal Funds for Resear¢h and Developmefit and Other Scientific
' “Activities, National Science Foundation Vol. XXI. 1972- 73 Special Analyses,
- Budget of the U S Government Fiscal Year 1974,

PRI o - . e LY e
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ducation and Welfare allocates pOrtions of the whole budget to, the
. NIH qu Alcohol Drug Abuse’ and Mental Health: Aﬂministration. The In-
ptitutes then ‘have to modify bheir figures to fit their proposed bud--

¢ .
N -

-

_ gets into the given overall figure. A
The ébngress h‘yever has the power of the purse. - It appropriates :

the funds fOr health research It is. subJect to .the polf?&cal presgures

_ff of its constituents as well as the persuasions of the “various interest
groups around the health R&D trough Both groups have historical{y L
focused on curing the well known killer diseas?q,rather than on the -

preVentative aspects or. the economic costs associated with disease.
A 9

- The imbalances uhat this focus has wrought'areashown below (Weary 1977)
v v " §- . R X _l"

L N . . L . -
. T - - . . . . p .
- b - . o
) A ] [ . Lo e
. i . 4. " M ; . .
. ’ . i
: L] . .
P S

Not only aie there serioua imbalances between the various institutes
a g

' '../
' the resehfch funds expended for a particular disease in relation to
Qv its economi costs. " The National Institute of Arthritis, Metaboliam

C;'?rf;i and Digestive Diseases is a' ﬁgiﬂ\example. This is a case where the ;_¢J

ff#- political strength of'certain obbies and the appeal of -a particular

»@Fﬁ* ' disease can alter a rationa?' scientific allbcation process., R v

» ‘

. . _. . . - Iy g e ot .
. e " . “ R .o v, . . B ’
ol . R . H X R o ) oA

In general funding medical R&D is a relative}y "gafe" propositiOn for i
legislators. National health insurance remains a controversial issue '
but few question the worth of "continued research The question there-

b{: fore is not so much whether or ‘not to- suppoii research but'rather what .

e reséarch to: support and a4t what level
A © . L j‘A “, : R .:. . . -“ ‘”...“" _,:.;: .
. . '. . ".! s ) .- "'. ’ R
-3, _Social Factors R - . . .

There afe thre; social factors of some significance to the health R/D&I‘
system. . F‘irst despite the dang*inherent in drawrng conclusioms from

e

Foa -
~1
*l
ko ) v . .l ’ . ‘
4 L C .
\i o -
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but within a articular institute there ma be .gross “distortions of : T
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' trends it is u‘eful to examine the. growth X
1960 about 5% of the Gro(‘s National prodw;csso' $114

by 1970_ $70 billion (7. of GNP) was. spent By 1980
healmyin absorb over 9% of the GNP for a total “of m

48

£ £or- heal*
s "eg,&:imated that:

“b411ion. (Hepner

« ,, .and Hepner 1973)' While there is ¢ oversy as to-the imp’act of a nation-.:

--._ J 0;’.’.‘

’éz .at ‘the very -least’ it indicates an increasing/rﬁ.:l place for health '

care in our present and futu'i'e lives.

: L e s W . . . L - . . . . .
: c, Vgt . . . ’ - ‘e : B
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egative side, the increased activity of consumer 5roups had lead -

al ~heqlth insurénce program that could lead to further increases in demand “

i i ntax:gulatory agencies such as the Fede:;al Drug Administration

- ’? sye_}t\ te ‘guide}ines on the developmentnand production. of a

Y - athl‘se i Longer and more rigidly controlled

J? _"s, as’ wel‘l as validation of results, places a significpnt
% __e*ﬁ’ptivate s&ctor of the system Non-profit organizations in'
lso subjected to more stringent review of research proposals,

he last seven years. It is now
\ i“\o;ctor presently practicing will®
g end oﬁ‘h sjher caréer (Time 1974)..

‘ creased: specialization- , |
y b.g better informed

. ﬁemofre they may- feel
: ~d0rng know personally)

T theyado know. The mal- ’

It will also place tremendous presSure omr

L S e,

4 . s
o . ’
4 - . [ ® ¢

7o Despite its many problems however, it is difflculta.go argue with the

%nclusion that. heaith R/D&I/has been successlgul and ef,fectlve W1thin
' ' E -t

. -
-

TS ’ ﬂ

.

i . . . n

.
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biotics, sanitation, -etc. ) from ‘the’ more developed societies. There
_ the, reductions in inf}ﬁt ‘mortality and increase in life span from the -

~eﬁadicatibn and cure of many previgusly‘endemic diseases have generatnd

Znew problems ‘of explpding populations.

- 4. Economic Factors . - S ' A

"over another

ophisticated hea th'- echnologies (such. as innocu1at£on, use of anti-

L]

T
In our own ‘country the socia1 acceptability of the products of q‘plth
R/D&{, whether in terms of new medical procedutes, équipment or new

'drugs has been very high at’ 1east until quite recently (when some of

the’ undesirable side effects of. thf -new drugs, contraceptives, treatments,

dEc., have begun to surface) The fact that the, health indus'!& has
#

begun to be plagued by malprac ice suits is 1ess .an indicator of * alling

confidence in health R/D&I tha .Qf mistrust of the de1ivery and care

Ce, : : : : ¢

process.

L] N .
o . R - , .
PN E N

. i ‘i -" ‘ ’ U

natu and operation of the entireiiﬁalth SYSEGWU their impact upon .:.;

: ¥
medical‘ﬂkn (by comparison) is relatively qlight. This is so bscause

B ST

thé.major fundiﬂg sources for the fie1d (the Federal governmént 60%, ~

the private, for ﬂrofit‘sgctor 3} are relatively insulated’ ":
but the most lotig term economic tre ds. 9 - » .
. v A - ¢

In general, the cash.available to the Federal governmenqgis 1imited by

*
the willingness of. the Congress an& Executive to appropr%?te funds. Al-.

though there are considerable pressures to limit the absolu eve1

'spending, there 1is 1ittle or no economic reason to'make cuts in one area (’

Thg@e desisions fall into the politiecal 4rena ratherWthan
the ecOnomlc, and‘fs has been - stated health R&ijs agbafe political

issue. T L

o

)v,::

g

Athe gpheres in whicli f ‘;goperated. This is even evid%nt in the ! gb
' ' ‘ have benefited from the transfer of re1ative1y /
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‘ﬁf %@& -'~_-wh4§e financlal well being is determined by the f}'

The Medical Services»Delivery‘System"also%has been relatively_insensitive
to economic bressures.j‘This is somewhat more difficult to explain, but

';‘ basically ‘there are two prime reasons. MEdicaLQservices delivery s;stems
cwbe describecf in’ general as a geographically limited and controlled |
market with an inelastic demand. (Pipal et al. 1972; and Hepner and Hepner.
'1973) Only Certain institutions and individuals are licensed to provide
medical services~ and entrance into the field is highly preecribed and
controlled The system is succintly deseréhed by Secretary of HEW Califano

(1977):
_ "We perceive the health care industry as virtuall non-~
‘" competitive; . The features of the competitiveﬁmar t-
o -place that ke >gerved our people so well in other

industries ﬂ*afknpromote efficient allocation and utili- ' _5
zation of re&ourcés.~- are just about” non existent in the :

health care ind&%trxg‘ -

Cemo ’ ’ - ; .#-“ . . L R s
., The patient L qak- may select his family R p
doctor -~ bu wpplect his specialist, his RO
'jhospital, '-ld he needs, the often S

Bl

_ _ ﬁ\( 3 . :
€1 ~\“.“, thenpatient -~ the consume;\Ne does not ’
,;rgi:gdﬁly ‘for the service he (or she) receivps. T
o ety ‘h;cent'pf the hospital bills are paid by ‘third’
" parﬂ&es -~ private insuifnce companies, Medicare, Medl-
caid « - ) . -: P

Bursemenf mechan USually Operateépn a cost-
‘§€ixed-fee-service y ‘the most expensive and
_'1c1ent ways to function.

- ] Most’ﬁﬂﬁlic and‘ggi&ate benefit packaéés are heaqily .
' biasedqﬁowsxd expens1ve in- ient care. Ly
@ ' ~ *

~The unavailabili
_the consumer 1t
decisions of the heal

price‘and jality informat
_care services’ dependent’- -
" care provider, play- a domin-

charged.

\\v . y R A

.
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QThe abilﬁ:y to restrict access to competitors -= hospital p
'*.credential committees that can deny or delay privileges 1
to:-Health Maintenance Organizations, for example - provide :
‘special levlbeirs of market control. P
LT . i .’ . ¢ »
- These’ areé sdfne.ef s dominant economic features of the . '
‘ ‘ _ health care industry®- features which provide many powerful
incentives to spend more, and few, if any, inqantives to
‘ spend more efficiﬂntly. ‘ e N
* AN : | ' &>
: We must face a basic fadt: . there is virtually no competi-
.tion among doctors or among hospitals. And “just as. impor-
tamt, there is precious little competition among pharmaceu-
tical companids or among laborgtories. For pharmaceutical Oy
and medical device a%’equipm:t'researdx ‘has become big '
business, with patent®monopoly pots of gold at the e’ndﬂof
', .the research rainbow." >

FETIN . ., o a& . \J‘,. )
. . - il . ~ ¥,
s » : o

The companies/in the health care industry have found thgmfelves, in the . ‘ﬁ
past, in th@enviable position of being among the most profﬁable in thg

nation. According to Hepner & Hepner (1973): -

- T~

- T \ : ' o gl N o
& e, nThere has been a spectacula’f: boo:ﬁ’ for healtH goods since ' T
Lo .+ 1967...In faq’, this era hag been labe!ed a 'gold rdsh’ oL
; ' 9, $2.5 .billin in afteritax profit was:. S

o 3~  vmade by thefidn 'stry. ’Stoe gokers advised their clients,
o Tk - ¢o8ld see a steady-growth pattern only in thés T
. , health indu R equcdwared ‘with other industri .
T ; Hospital su s &nd, xned:lqal electronic ere t gla;nor RS
stocks of Y969 and 1970. vs:‘of these ¢ ies ex- T
" perienced a profit growth a e“rate of more ‘than, 20% e

a year., _BDxugs, however, appe red to ‘be one of the. most * ) |
4 {28 ’ré sses of‘hzhé, ealth industry complex." LR,
9. . ' AR

‘ ‘w'

o . ﬁ profitable «busi
0 T | R
- e ol ”

Working ‘from such, a financial'i basefﬁtth_

ety

s

;‘ a position to afford significant expéi'!ditnté“h )
L onditions may be less favorable. - ’
" .L .., ,.‘z:t _";?'_" ) . "’7;’ f-; .
.'rhe“oth"e-_l 7, o;‘E gthﬁf“expenditures for health R&D comé from not for-proﬁe. ,“' '_‘
. sources, \lly pr*&'ﬁ@ *Eoundaﬁons and the vquntary health agencies, . ‘3”
" HEW (1975 (a% (b)) Both of these. Wtrces of funds are qui.te sensibiv& )
“ to short term swi‘ngs in the economy. Voluntary healcv agencies depe.n@ h

Af‘r;‘y-.“% . ﬁ O
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policy maker: as well as. the practitioner.

.. - 364- . . ~:."v_' ' . \‘.. L

#

o . : p C > - .
primarily upon contributions: ‘pm,indivi:z\ala to support both their
intramural reaearch and ‘t:hvelzﬁi'a"ponsored tra-mural pr’oject:ia ,' and con-. .
tributions vary quite direct:l’! wlt:h individual diapoaable income. Foun-

dat:ion contributions are dependent: upon int:ereat: earned by t:he foundation's,

endowment: For the mo‘t: par:, ‘endq if nda are inveat:ed 1n long-t:erm
bonds. - The yleld ‘on such bonda in a gfv'em. year direct:ly det:ermines the
"amount: any given foundat:ion will contribute \o the aupport: of research o~
in the following year,,HEw (1975b). . o s
’ . : - """"" “‘3« .,__ . . %

One furt:her point a::;‘ns%%y of not:e.
R&D are t:aking up an-: ever" increaaing ah?
o

budget (Table I). Becauae ‘the growing

enditures for health
of the total Fe“‘al RSD *

ncern for coat:-cont:rol in

all Féderal programs, it ia suggested tha@ the medical R&D system - -~

is cominggndgt.‘ closeﬁ,bgcrut:iny in t:h¥ future. : e _

, R . , . , S
. T T | PSR A

T | o

< 5. Sclentiffc and chhnological!bonditions ' o -

' ‘ ' N g o S, N

The@g are perhapa t:he ‘most difficult: factors ‘to asaeaa wit:hwrespect ’

to healt:h R&D. The%lit:eral explosiqn of informat:ion within th;m past

25 years as well as the continued .t:rend t:owarda apecializat:ion in a‘ll

parts of t:he health field makea underat:anding t:he""stat:e of~-rhe att"

‘a Tull time proposition. This poses co’ttSiderable problems for the "

. C 4 - : ST .

”~ I£ as has been aaaert:ed the question for pqld,cy makers is not at what:
level to fund medical researc& but rather &tat: rpsearch to fund at a
given leve@ it can be seen why the rapid change %t:he medical’ knowledge

_ _ a aipificant: problem Unlesa the” policy maker is a current: ¢
apecialist :ln a variety \of fielda, it becomes - -extremely diffictlt to do
comparat:ive cost{benefit: analyses on ‘research proposal? As such, develop’-

. ing a coherent;,_,int:egra'_’t:ed research program becomes a most difficult task.

T : < &

A

A
o
N



L} . s ‘

~II. HISTORICAL DEVELOPMENT

'vThe history of health.research can be conveniently divided into three
periods: pre-Wor ar II, the War vears, and World War II to the ~:f\\~’/d
L present. The periods'parallel the introductory, transitional, and
mature phases of development of'the‘system. In general, the phases
‘are differentiated by marked qhange in the ‘funding and institutiona1-

ization’ patterns in the sector." : o
. AR

&l e
Lo

R o\ i Y

1. Pre-World War II -
The iitional Institutes of Health had its origin in 1887 when a'research ¢ s
- laboratory was founded at the Marine Hospital, Staten Island ‘N.Y., to »;d
ikl . meet new responsibilities of the Marine ospital Service. This was
‘ renamed the Hygienic Laboratory in 1891 an moved to Washington D.C.. ?

Nine years later an Advisory Board was establﬁsﬁed fbr the Laboratoryg

z,‘}-

z

. ‘.“;;’_‘ )

,Z'this was later to become the National Advisory Health Council, In the’

same year, Congress gave thé Service responsibility for control ﬂﬁ
biologics. 1In 1912 the name of the Public Health and Marine Hospital
o Sefviceﬁwas changed ‘to Public Health Service, In 1930, the Hygienic
l"_ _Laboratory was renamed the National Institute of Health. Congres ' ' -
authorized the National Cancer Institute W1937 and the first research
h‘h“btt grants were madi§, ¥h 1938 the National Institute of Health moved to -

g

~the National Cancer Institute awarded ‘
In 19 , the Publ& Health Service Act -

T Bethesdq, Md (_in this same"¥§f_
‘ the firsﬁ research felld ships."
, “ﬁtiﬁ consolidated apd revised’existing pubLic health le

C e ey

’ d geneval 1egis1ative authority to conduct research.

slation, and gave

- ! - .# h .
It can be statdﬂ with reasonabl assuredness that this country had no .
integrated héalth research and dpvelopment po%;cy prior to World War 1P

 From the’ “later decades of the 19th Century ugh 1941, it was the
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@‘ . ‘¢‘“.. R ’ ' 3 .
o trusts. inveated'larga amounts in medical research during the first

o fr ' quarter of this century., In fact, by 1928 the Rockefeller Institute

oL had ‘a total endowned%-of $65 0Qo0, 000 and its annual Budget -alone was

;?fgmAny times that of the Feder“! governnent 8. (Greenberg 1967)

“ . v ; ' N E

ﬁiDuring the late 1920'3, however, the situation began to change. Public

health and particularly the problem of cgpcer were bec ming aignificant

. concerns. In fact, cancer was "costing the United St#tes almost $800
- bmillion a year, deatroyin; more than. a hundred thousand lives a year
. and inflicting more auffering and agony upon the American,people than
- .911 4he other diseases kﬁawn to humanity. (COng. Record 1928). Between -
_J‘“~l928 .and 1930 the United States gove, -\\t<tgpkfita first major steps
A on th"roadwto becoming the primary support of biomedical research in

///} this.eountry. The Cougress establifhed the National Institute of Health

. as a. visfon of the Public Health Serq}ge and appropriated three . quartera
TTTT . ofa mill!on dollars to“erect additionﬁiﬁbuildings to house the research

Y

_effort of . the Public Health Service. . S
@ 4 : ; JRRCE.

u'-.

A5However, thia period was not without its problems. In particular thzﬁl

. . queation ofpbho was to take the g‘licy initiative in ‘the national health
e e ,Rﬁb system was a thorny one, . Initially, it was Congressgrather than the
"ecdtive"thatvhad shown interest in the public health domain. But with |
" 'the onset of ‘the depresaion and the election of Frank 14 D~ Bgosevelt :
3 ” the situatign changed For Lhe next three 'years thhre "'p"s'f"gg
?F S 77 end county 'H
: ”f?( ) confusiq& ahoutvwhat was happed Largely thr?u he efforts of then
. Assistant Surgeon~ceneral Leﬁis ompson, a compromi e was reached; this.
ﬁ'resulted in Title‘VI of the Social-Security Act of 1935 which. authorized
expendituregﬁof up to $7, 000, 000 annually for the investigation df _

; f”'L"diseaaeﬂnikthe problems of sahitation." (Strickland 197 These

e R funds ‘were g ced under thé control of the NIH and greatfﬂaZnhanced its

*ifufﬂmg '., positionq#n the fieid

WE.-'I RS
' foposals, powerfplays by various partie and:inﬁé%neral
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'&Epolicy formulation process for

B - 367 - L
A

The final event‘of significance prior to World War II was the creation

of the National Cancer Institute in l937@ Aa 'was previously noted, it

was the cancer problem which had triggered'much of the intereat 4in gublic *

health during the late l920's. FrOm 1928 ta 937,‘ﬂumeroua§hﬂgismﬁ#!lin8

_____ %;ponsdred in,both Houses of
Congress. However, the policy void during moat of those years had been

:maan adequate deterent to the paSsage ‘of any one bill dealing with the
‘issue.’ In particular, the cxecutivé was opposed to singling out cancq‘ﬂ
for special txeatment ' The issue came to a head in 1937, partly due to

‘g&rmassive publ&c relations campaign aimed at raising public support for ’ﬁ“
caome kind of funding (e.g. Fortune Magazine, March 1937, carried an ar-
ticle entitled, "Cancer the Gr kness") In an unugual move,

‘joint House- Senate hearings were held on all the bii}s then under con-

. sideration which dealt with the cancer problem, A compromise was reached,
and the National Cancer Institute Act:was passed on'July 23, 1937; the
President signed the bill into law on August 5 of that year. The Institute
was placed under the control of the National Institute of *th thus

funﬁhpxgesxablishing that agency s position in the health R&D system.

"

three ways. First, it exemplifies phe workings of the pre-World War II
liaihéalth R&D system of this ‘country.

.- Political in-fighting, partisa
promise Were the” order of the day. These conditionsuremained permahent
@ .

vrf protection,/and Jultimately com-

until the war effort was to fsrce the country into a unified"position.
Second, &t established thegpreeedent of creatﬁng paf?ighfar~ﬁe3ical "'in-

obvious need for coordination of research effort was beginSing to evidence
itself, and the patterns of, @matitutionalization which would dominate the
field in the future w forming Third JAt firmly established the NIH
¢ as the controlling orzlfizabion in the Federal Governméht's activities
in the hea1th R&D system Although its*posi Lon was‘to be challenged

later, the NIH was destined t grow with;each additional "institute"

The history of the National Cancer Inatitute'is worthy'of note in at 1Eééqﬁ

s

(-

a

/stitutes" to deal with Spec*fic diseases ("Catggorical“ Institutes). The

-
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placcd under its aucpic&c; The Nationel Cancer Inatitute was the in-

bugﬂrel step along that path. ¢’

2. gi941-1947; The War Years o =

M . . ‘ ~ ‘ B .
Faced with the taek of mobilizing the country for war, President Roosevelt
ng, cent ized. policy
 R¥search Committee

soon recognized the almost critical need for a an
for medic l M&D.- The’ newly created National Deff .
wvas quicﬁTy proving the benefits to be obtained from such an approach.

It therefore came as little surpriea when in July, l99l, Rooseve;;

created the Office of Scientific Research and” Development (OSRD) . Placed
under the direction of Dr. Vannevar Bush, OSRD had two aub-components '
thcﬁ&bmmittee on thical‘ﬁbsearch (CMR) and the already existent National
Defense Research Committee, i R ‘&

»
td

Initially,_CMR.was charged with "mobilizing the ‘medical and scieﬁtﬂfic

PEE RN

personnel of the nation ... recommending to the Director (of OSRD) the
need for and the charaqter 'of the cantracts to bé entered into with u
-universities, hospitals,,and other agencies conducting medicﬁl research

~activities, and submitting recommendations with respect to,:he adequacy,k

progress and res.‘ts of'research on medigal problems related to the

* national defense." (Strickland 1972)

- _ . :
CMR B1d its¥job well, spending ﬁbme $°5“million betwgen 1941 and 1947, /
Perhaps iig most impressive accomplishments c&qu in the area of "develop-
ment" rather*%hgn research: Such discoveries*as penicillin and blood o
plasma which had existed. as laboratory prototypes only, at the beginning .-
of t war had -been brought into mass production. They were widely
availablghtb’the stmed forcqh and on a more limited ‘basis to the civilfan-
];cpgl:tlo_ as well, Congress was greatly'impressed and ‘with victory 16’
"theeter virtually assured by late 1944, it bd!Zn to investi-

continuing the ‘centrali-ed and highly productive medical

_ 5,research and development policies established during the war.

g e

. . n 7’.‘1'..;‘ o)




§ tivé was to allow the Public Health Seglce, an b ularly NIH, to

‘rhere were at’ least three separate pt'opquls for how this might be
accotnpllshed Vannevar Bush, as Diiector of the Off:lce of Scientific

Research and Development felt that a“unif#d approach to the problem ".-_‘ .

should be taken ‘and felt that all ederally sponsored R&D (including

-medical) ahould be controlled by one: agency However, he was concerned
that research and researchera not be’ overly controlled by t‘!e Federal '

bureaUCracy._ He therefore proposed the creatlon of a | ttomcience .

Con

Foundatlon as a semi-autonomous organlraud.o« 8 disbu "
research funds. A. second proposal was to create a 1§
agency to’_deal"ptrlctly with matters of hea.ltg R&D. "%
‘suggested by a committee which Bush had createdp agd"
responslbj;,ﬁ_llty of making r.ecommendatlong conc'erni;%‘ )

. federallybsp’onsored medical research after the -vj;,l.,-

!

pproach was
dod. with the

e céntinuation of

,*t.hlrd alterna- _

assume these responsibilities. With ‘the end of ¥file war in sight the. P

unanimity of purpose concernlng medlcal R&D pollcy quickly vanished

and a sQalemate ensued for the next few years . - - . o

A
-

i
* . . | o .
m g ) .
. . } N
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At approximately the same #, the Public Health Service had acted to: .
strengthen its own. position, 1In late 1943, it initiated legislation

to revise amnsolldet,e ‘the many statuteé%nder; which it then opetoted.
Pagsed and signed lr[xto law the fqllowl'ng year, the Public- Health Service .
Act. of 1944 authorized. that agency "to pay for research to be performed S e
by unlversitles, hospitals, laboratorles,_and other public or private,
insti(utioﬁ's " It therefore was given powers roug}@y slm}*r to those .
entmll’ to CMR at the beginning of the Wan. The najor difference was

“that NIH was to award "grants" while MR had signed contracts. . .
'u By 1946, CMR was ready to clogé down its operations. However, the
politic&k,@ebhte on a national R&D policy agency was still deadlocked- .
*'_ . and d‘omeiﬁ‘le ‘had toz”ﬁssume the-odminlstration of the remaining CMR con- = > )

o
Sy

L
%9’,’:3‘ Only the armed serv#e& and the PHS were legally empowered to
) PR

do‘this. ﬁhen the services declined the opportunlty. the task fell to'» :

\ < ) ! ’ o :
o ' . : ¢ . B
: . . . ) - . ) e - .. -~ . \ . ‘. | '- ‘ . ;_ .
R T B



y . SRR
) | . «PHS and more speq fically to NIH, increasing its budget considerably.
During fisca1 yea‘ 1945, NIH let $180 000 in grants° 19%6 saw ‘that

climb to $850,000 |
handled almost $4 million. Wlth its expanded administrative duties -

‘NIH needed more'pe\sonnel and office Space. As a result, Congress

as the CMR money- began to. pass over: by 1947 it

o . By 1947 the: broad brLsh strokes of the national med1ca1 R&D policy had

q " been est:blished prever the issue of a total national health policyv
L ‘was stiLl up. in‘the Air- - Clearly, one was needed There wAs growing
public interest in and‘contern about this nation s health practices. An'
N N active and competent\health lobby had developed and was pushing for maJor
| A 1egislation on numerous fronts the two most, controversial of which were

Y

a nationa1 healthrinsurance program and difect federal. support of medica1

~

education in this country

Rl
. + . .

. ’

‘While these'issues were generaily viewed with favor'by'the public;'there
was one important organiéation which‘was f1at1y opposedv* the American
:Medical Association. Vehemently opposed to any attempt to "socialize"
medicine 1§5this country, it lobbied in Congress and carried out a massive
pub1ic relations ‘campaign to persuade the public. to support is position
Because the national health insurance program was such an 1ntegrated part
" of President Truman's proposed health legislation, the entire package was
left in limbo., " * he_same”time public pressure for federal sperding in

health continued ncrease. - There was only ‘pne place for those federal

&

+ dollars to~gof Research and Development By 1954, the NIH budget had
+ ! : ; ) \ o
skyrocketed to $71 miilion._ At thap point, the momentum of ‘the system.

. . ¢ S ,
had bgen established and expenditures continued to rise.




. money did some good- -more money

7 advantﬂved personnel health health insurance plann1ng and regulation,

r o=

¢

- ; S ' L ‘
At least in part this was4due\¥o' general .belief that if & little

] [ v o \
d more good "The amazing success'of

funding, medical miracles awaited\Just around the next corner. When they

were not immediately f%rthcoming,\Rhe policy response w s simply to in—

crease funding. Further medical R&D ha&'become a "growth" industry. , .&q
More money brought in more resear ets who needed ever increas1ng amounts
of .support. Thjs, the b831c character of the system was established and

, e e

e \ N
wo
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' P
. . ' . . .
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to a greater gr lesser extent conti ues to th1s day.
Alnew d1men31on was added to the hedlth R’D&I syst%m in 1968 with tHe:

founding of the National Center for Health Se vices Research. " The' Centeé
went - through sevespl reformulations culminating in Public, Law 93-353, the\
"Health Services Research Health Statistics &and Medical Libraries Act ;ﬂ

/

'of l974 " This leg1slation author17ed the National Center to undertake | " %

research demonstratfbn and evaluation activitigs with re§RECt to the - |
delivery o§ heﬁlth care. Thé concerns ‘of the Center are how the health . .

serV1ces delivery system is structured and how it operates and on: 13& K

success in dellvering health care to the public. It seeks to improve the *_r

effectiveness gnd effic1ency of tRgy system ‘thrdugh an understand1ng of
knowledge/production and knowledge utili7ation behaV1or _and through
developiﬁg and evaluating new methods of producing, ﬁunding and prdv1ding

- i

health«serv1ces o - . \. : _ . o o
/s . o L : \ R . oo

// i N s , \ . : . " - ; ‘

¢ j

Organi7ationally—1t is part of. the Health Resources Administration wrthin o

roximatalyv$75 to $75 million. . Some of the general program areas are:.

qualitv oi'care, inflation and product1V1ty, ‘health care and the dis-’

and emergency medical serv1ces A number of Health Serv1ces Research

Centers na"e and are being set up These ponsist of both "general

’ and "n::ional spec1al emphasis" centeqs (e g , 1n health care tech ology

and 1n.kealth care- -managementy .

,thé/Public Health Serv1ce 1n HEW. . Its fund&ng has fluctuated from ap- , :\\\
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4. Hedlth Delivery System ° ‘ S
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lSome additional thoughts on the health delivery system are in order . It

‘. 'should be remembered that it is not a system that has ‘been designed. It
is rather a conglomerate of providers, consumers, organizations and

i finance mechanisms that has evolved over the past ‘100 yedrs. One must
” : understand also that the pf%sent health services delivery system is at
| 1east'as "disease" centered as it is health centered. Numerous indicators
point to'this{conclusion but perhaps the most important is the manmner in
which the system allocates its resources. ‘ Approximately 40% of all ex-
pendiguresain the fiald are for-direct hospital services. (Knowles 1970).
. And the noyms of.the. hospital have been dominated by a medical-toncept f
_'-;‘, " rooted in "curifg diseases and disorders, not preventing them." (Zald |
.. and Hair 1977) Docto s services, drugs, and dentist's services account

for atother STZ of_ toJZl expenditures, “and it seems\:eiso;able to assume

. that -the majority of these funds alio is spent for diagno is and treatment.
fprather than prevention or- health education., "(Knowles 1970) :
'\3 L .l‘ﬂ\.It is’probable that this staté of affairs resulted quite directly from
' . the infusion of new technologies and practices into the services‘éy\tem ,v

. + ., during the later half.of the nineteenth century Coe\Yl970) states~
. e %t can be argued that modern- medidine began in . .
- C : * 4 the nineteenth century. This was the era, especial-
. ©, ' 1ly ghe later half, when a bewildering ﬁrray.of inven-
o . 7 tlons and discoveries wag. thade and used as, auxiliary
'ﬁ, means : ‘of getting.at the nternal env1ronment"'

&

L Further, he links this development of new procedures and equipmentato

°

,f“change in-the orientation of the hospital.

P "Prior to 1900, most hospitals had the avowed “
R ", . purpose of serg\ng ‘all who sought admittance; ,
S - especially the poor and the sick. With im- 7 . S
o T ‘proved medical care amd its attendanpjilieise in. R
T =] ‘Twcosts,'this goal was altered to thos® who ap- ' - . :
: ’ pliéd for care but were not.dependent upon . .
¢ publicfcharity,_and finally, hospitals were ‘

i

. s \ R .
. ’ i . W
-~ . . . x _ - . ] . 3
- . e . . ) e ' X
' . - . . .
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geared to cater to those who desire
hospital’ treatment in preference to

* home care and who were 'ebundantly } ' ‘ _,' ,

' + able apd willing to .pay fér treatment. '

4
No conscious decision to center the system around diagnosis and treatment

wad ever hade. Rather echomic necessit1es "and the state of medical

‘ h knowledge in the late 19th century combined to determine the basic

character, of the system This state- of affairs has not changed signifi-

~

cantly. Coe continﬂes
. P\~ : L

"the modern hospital has become the focal point
" of the,community s health care. 1In part, this,
. . trend wds stimulated by technological discover-
- ~ies...More significant for contemporary medical
: practice is the development of expensive and )
. highly complex diagnostic and therapeutic in-
strumdats, which only a large organization such
& as a hospital could afford 'to own and operage

i

. N R/
a4 .

three ways. . First, hosp tals are the primary "customer" of - the

system i

R&D systgm; because the hospitalﬁs concerns center on diggnosis and

treatmen rather than prevention and education, most R&D dollars are also
Tk

invested these areas. Second hospitals are geared to high technology,

“act 4s a techfiology, center " Therefore, the R&D system has centered upon
-producipg high technology answers to the questions under consideration

: Thiqd and perhaps most important, these trends have resulted’'in ‘a very.
‘high'%fgree of funcgional differr\rwation/specialization At the present.

“ltime there are over 13,000 medic.i nealth journals in print; and the vast
majority of these are specialty journals. -There is in’;act not one health
“R/D&I system, but rather many micro’ R/D&I systems, each of which serves

.a different clientele and works in a different area._ Except in so\\ar as

- all- segments are fUnded from he same source(s), these systems operate//

»::indg endeht of pne another, with-1ittlé or no attention paid’to the roblems
; Indep: , ﬁ - 7 : P che p :

’

complex solut offs to hea1th problemS' their very reason for existing is to’

’
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. . ~of integrating these knowledge sources for the individual pyacti- :
. ‘tioner. The "information overload" which results is one off the most
- - pressing problems facing the health ‘system as @ whole at this time =
and is a topic requiring imp'ortant policy consideration. (Rutstein
. 1967). ' B - : h
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III. INSTITUTIONAL BASE \ ' , ’ .

1. Stricture of the System - ‘ X

The basic structural components of the field are funding sources, re-

search gettings, proddcers (some of whom also, engage in R&D), contr

) ' organizations, users, support organizations and ultimate consumers .
Basic research,.applied research and technoTbgical development each

have their own system of components; but for simp1icity, structural
components for all categorEEB'wiil be‘presented together, as is
indicated in Figure 1.
. ] -
;. While this certainly presents an oversimplified—picture of the field, it
does indicate the basic dynamics of the system. Funding sources provide
_the resources for all three categories of system operation. Appiied're-
search is funded by all four sources; technological development primari-
-1y by private industry; and°basic research by_government; foundations'
. and the volunfary agencies,- Researchers utiiize these resources to
- attain the goals of their.specific category and channel the results
either toVa‘producer (as in tHe case of pharmaceuticals), to users
or to researchers in -the other categories._ Support organizations
gprovide pb1itica1 social and organizational functions, with the
insurance companies acting to make adoption of - sophisticated
~proceduresband equipment possible by spreading the usua11y high
_ cost effects over the entire population. . . .
“ ' | . .

2. R/D&I Institution Characteristics

The'vast majority of biomedical research i§ performed in seven institu- °

iona1 settings: universities (predominant1y medical schools); private
ndustry, federal research 1nst1tutes private research 1nstitutes, hos-

pitals affiliated with medical schools (‘'teaching hospitals'); federal
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" Co ' ' sﬁtcturnl (omponents of the llealth li/D&I Pleld
| ]
2 . Blgurs 1 | - \
. ' ' Co
Fund{ng Sourcps ) nouonrchoro Producera . * Control Orgn{::tzntione
o . * ¥k , ¢ ‘ ‘
Covernment (607) Federal Institutes (8%) Phatmaceutical Firns. . TA
. ‘ ' " )
_ Private Industry (308 Universities (6%) . I{oaptlnl Supply Fltms ‘
Poundat{ons (5%) Industry (32%) : Medical Blectronics J
\ ‘ : i ) ) ' ‘
Voluntary Agencies (5%) Hospitals (27%) Computer Fims . -
. o ", -voluntary, state, local. } . o o ‘
v S 34%) Bte, ‘
. ' -Pederal (30%) - o : L
~medical Schoot N(36 ' ‘ '
o o]
- Users - ( ' ~ Ultimate Consumers . Support brganizationa }
Health Care\grovidora . People‘ | . * American Medical Asspciation |
' ' ‘ - Y . . ! y - \
ghyetetens v Anerican Dental Asgpeiation . . . ‘
" «dentists N . ’ . Anericun Hospital Association o, //
[ <hospitals ! o , &
elintes . : v Assoc, of Anerican Medichl Collegz/ ‘ | A”
| v o ) Council of Medical Socialty Socie JI
/" \ | T Blue Cross , T -
< \j v | Lo ~ Insurance cofipanies - - ‘ '
% L ' C . ' -:"_l"n
percentage of support provided pe{' saum Lo o *ﬁi

*
- percentage of syatem resources utilized per dnnun

Source of data; Derdved from NI Alman 1974, (1) Resources for Health'R&D Report No, 19+-"Resources for Biomedieal
Rescarch in Education," Fov, 1970 [?;) No, 21-+"Voluntary Health Agency Support for Health Research and Development "
Sept. 1975 (3) No. 22-="U$, Private Foundation Support for Realth- R&D," \kﬂ 1975 '
' ) ‘ . Ty !
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. “in research is not larger.

_ thirds of the total for this type of organization. CHEw'1970).

" *nologz+:

hospitals; stale hospitals; compunity or public, non-profit, and for-
proéit hospitals. Given thu evident diversity of these settings, it
is sonewhat surptising that the absolutc number‘Pf institutiong- involved

For example, in 1967 only 524 out of 5,700 .

of this nation's hospitals had active programs in biomedical research,
but only approximately 1,400 of thesewere over’ 200 beds.“ Fifty-one

of all hospitals accounted for $136 million in expenditures--over'tWO

\

In 1970, this country had' about 100 medical schools. If we combine. <)
those funds allocated directly to these organizations with those funds

’

provided to their subsidiary teaching hospitals,‘another_36% of total

system expenditures are accounted for. Therefore, over 40% of all exﬁ.

penditures in the field can be accounted for by less than 160 organiza-

tional udits. -

- . .
b +

In terms of funningtSOurces, the Federal government.undoubtedly occupies

the premier position in thé field. Most federal funds not spent to

4
,support the’ government s own research programs flow ‘through the National:

Institute of Health Primarily thege funds are used to provide. grant

monies to non-profit organizations and to private institutions working

in research and medical education NIH also supports- the diffusion pro-

cess in basic research by sponsoring the programs and activities of tHe

National Library of Medicine.

NIH is conprised of tyclvé research institutes in addition to

a cormon, central research hospital a divf’ion of researéh grants-‘

for quality review of extramural grant activities; a research

support div1sion for its own intrﬁmural research activities; a

division for extramural research resource provision; a division for

international activities; a division of computer research and tech-

and the National Library of Mgdicine Y‘th its own extension

and grant activities.

L 2000
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ho—modtent nﬁ{ii;-i%\ﬁ whito—largoly persomificdnthouascra i
B IALE) 3 »

3

- 1“V01V0d tn and mulntnlnﬂ sbrong controly_over atl phanes of the R/Dal
process.  Whether the research {a carrfed out in federal fnatftutes,
ufiverstties or drug companies the work muuL.hu ultimately evaluated
and legitimated by M.D.'s. Whilc,much‘cf the rescarch may be conceived
and carrfed out by chgmlntn, blochemists and even enginecrs, the fun-
damental rate and dircction of rescarch is.M.D.—dctcrancd, often
leading "to significant tc:aions and ¢lashes bciwccnlthc Ph.D. and M.D.
pcrsdnqel (whose status is-gencrally much higher). This infuslon of
the medical user profession into the research, development and evalua-
tion phases even, for cxnmp{e, kcacﬁing intb the control of support \
institutions such as Blue Cross,.is a significant characteristic of
Health R/D&I -~ making\a ncat linear spccializdtion description a
poor model of the ayqbcm. Thia issue is compoundeddby the fact that
‘mAny,knnovations tn thhniqULs and cven minor .cquipment will derive

from the dgy~to-day cxpcricncc of medical.prnctitioncrs.

» 4 . : ¥

o
%
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The goal of the total health RJD&I system can be Hescribed as the
creationgof the knowledge, techniqﬁes and products necessary to
‘imprgye thgvstate of health of the population.’ Thls is to ‘be done
?by prevention when possible and, failing that, by: diagnosis, treatment

£

E$W fand rghabllitation.- However to whatever extent the. various functional
) .‘stages of the system are d1screte and 1ndependent thlS overali goal
':jbecomes manifested in the more specif1c sub- gdals and policies of each
such d1screte functional stage of activity. By discussing the goals
and strategies of three. significant functlonal stages of the syste;,n:

- ; the overall goals and. policies can be 1nferred The three stages to
k&s«‘
- -our research feature° and fechnologlcal development. . v

«

be discussedfdr basic research and a plled research which map into’
sﬁ P p

e

o M - 8
© e X . .
A

The first but not necessarily the largest category -is basic rESearch
Here the - problem is to understand the bas1c functionlng of. the blologlc
. and physiologlcal processes. An“example would be how genetic 1nformation$
. s transferred from one generationeto the nextt 1n the molecular structure :
" “of large protein molecules. This knowledge rs thenéused to did applied
- ‘f o -researchers 1n the1r attempts to deal W1th spec1f1c d1seases. D1ffus1on
is accomplished through journal pub11cat10ns,Aconferences, ete. o =
. . S Lo W - Ty o
Probably the larggst caéegory of act1v1ty is applied research. Specific
diseases are 1nvestigated .either to isolate potential causatlve agents
or to- develop ameriorative techniques. The cr1ter1a by wh1ch a given
o technique isg evaluated\a\__based almost solely on effectiveness consid-
e S
\ "'_ erationa.> Because demand is not prite Sgh81tlve cost and efficiency
are ndt4uita1 concerns.r Rather the absolute probability of success- f
hful ‘treatment (no matter what the cost) is of ultimate 1mportance.
iThe customers for the results of applied research are not health

i care consumers d1rect1y, but ‘rather the practitioners in the. f1e1d %{1

El{j}::" g - H(?//l | ’.‘;A% . . \ _ - | _A-. | -
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field therefore 1s to. coq\;nce the 1ndig;dual health care prOV1der

§ ) L s .
- . ,‘4,-. o " N K B Loy . . ] ‘ »' _\K;\J' . M
th51c1ans, hospital adminivtrators, and publig health off1c1als make - : :h
the’ ultimate decision on which products ahd services w1ll be utilizedu'. . :\\
, by. the consumer Ihe ma1n diffusion sttategy of this segment of the ..

that the rnnovation is more effective than.wlatever is in use aft the .

present time. : R W T e ‘ . . .

- . " . T - N . . -
! . . - . ~ L.

o ’ - X
- o . e, S o
. R . . )

..existing_technologies to SPGlelc health problems. The diffusion. . .

-
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N
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) Technologlcal development is the next most - active category ofﬂendeavor.

8. o o - ,

It cons1sts of research on ways to supplement 1mprove, or automate

'established techniques. Examples of this. category are advances in

med1cal electronics gpuch as 1ntensive care monitoring equ1pment),

. infra- redkmammography "(for detecting breast cancer), the use of various .

radiation sources for therapy, and computer ass1sted health 1nformation
systems."The ‘major customers for these products are hospitals clinics

v

and research facilities. The man; developmental strategy is. to adapt

strategy con51sts of the effectiveness arguments as prev1o;fly presented
and what might best be described as a "prestige" approach:{ Hospital

xaccreditabion arid stand1ng in the field are closely related to’ the range

[ v
and quality of- hospital-facillties (Zald and Hair 1972). Therefore,

the desire to 'keep up with.the Joneses" becomes an impo Ent motivating

- . ~ N .
‘factor in the adoptiom of innovation. = ' _ . ¢
: . . v
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V. ADMINISTRATIVE PRQdESSEs‘U ey

L. ’ . C . . .
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of that faced by most ‘R&D organizations Uncertainty and decision ma
.“under conditions of partial information are the normal state of affair
- Therefore, management must remqin flex1ble 1f it is to meet the demands
i "~ of changing conditions ‘ Furthermore because a sizeable proportion of

‘these organizations employees are "professipnals" it is not unc mmon

:}- b to find the dual ladder form of organization structure in use. , hisi
practice allows the scientist to advance in status within the/prganizéﬁ‘
_ - tion without having to assume responsibility for adminiatrat ve details
- "~ This seems part1¢ularly well suited to the health.field be?ause the
preTiminary stages of the R&D process must usually be peﬁformed unde
the supervision of the physician. It is,‘therefore, us¢ful to have/such

an 1nd1v1dual in a position of .authority while havingfhis/her administra- -

i

 tive counterpart handle the details of operation. - This does not imply
. that there is harmony between administrative and m dical personnel To
© . . the contrary, oneXof the central management challenges is the resolution
of conflict and friction between these R/D&I system participants.‘
J _ .
The administrative characteristics of funding sources are also important
The Federal .government supplies over 60% of all funding for the field and '

-

faces an enormous control task. The sheer‘size of the Federal organiza-~

A . tion makes communication and coordination difficult and unwieldy. (Coe
ﬂ\\\_\\1970) Even though the maJority of funds are controlled by the National
- Institute of Health other government agencies disburse almost a total
of $1 billion annually Under thgsb conditions it is not surprising to et
- find some duplication of effort And some inefficiency. Also, administra-
-  tive casts for the field ate increaS1ng, this problem is particularly
. important for the voluntary,healt ageﬁzies where the maJority of monies

collected go for administrative cosgs (Lasagna 1963)-
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. The conflicts between M.D. éhéjph D. researchers has a1ready been alluded '~
' ’ to. The problems of 1nterface management wou1d tend to be crit1ca1 but
. " this is somewhat alleviated by the rlT&tlvely close organlzatlonal
| proximlty in wh1ch they often work Nevertheless thls is a maJ ; cause

T of fr1ctlon in many health R&D 1aboratories.

- T e . ) .
~ A s

health'planning,<generally based}on demographic, ecological, economic
"and leglslatlve bases is a developed a growing area. Less evident

is the type of ﬂbchnologlcal forecastlng known to ;ndustry. In ?éalth
-the role. of the "hea1th systems" expert based on exper1ence in the field
seems still to be the basis of much of the conceptuallzatlon and plan~

‘'ning outside of the above mentloned d1scip11nes.

v

¢
-

By andflarge projects tend to be’refatively small. While a great’deaI' _
of work may he g01ng ‘on, frequently in parallel and potent1a11y pointed - '@i
' towards a single app11catlon the large scale integrated prOJect of the

NASA-Apollo variety; with thousands of people contr1but1ng smalf
‘elements-to a total system, is not partbof"the health R/D&I scene.

e - ’ - l. . . .. y ( ) ) ‘
There has been some concern in recent -years whether the proliferation

‘of the disease-oriented,.categoricai organization of NIH was appropriate.
It has,. in'the words of the‘President's Biomedical Research Panel,
created two cha11enges to management :

(1) - an ever-increasing span of control for the Director - '
of NIH; and. . .

-

(2) a need to assure that this structure does not limit in-
terdisciplinary research at a time when all aspects of
research whether fundamental or applied are increasingly

.1nterre1ated . . -

@
The Da'1e1 recommended ‘that if new programs were ‘established or if ex1st1ng
prosrams were strengthened it should be done through the present Inst1tutes
rather than the creation of new ones. It went on to. suggest that the

- Director of NIH cons1der the conso11datlon of related Inst1tutes_1nto'

Lt ‘

200.»— 4




.larger units.
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£e1t'thau’this would decrease the span of manage- -
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’-'One of the\aﬁher organizaticnal yssues that- the Panel looked intO‘was'

.

the spec1a1 organizatlonal status of the National Cancer Institute.

There was great congern when the National Cancer Act of 1971 was

-~

passed that. the authority to submit its budget directly to the Presi-.

'dent would have a deleterious effect on the overall research manage-

a

ment and success. Strlckland (1972) comments on this:

fect the conduct’ of scientific research is not precisely
_ rablef‘especially if policy goals remain somewhat
comprehensive and operational ethics remain ‘constant.
Thus it is entirely conceivable that the establishment
. of a separate cancer authority would not radically have
changed’ the nature of the American bioscientific enter-
prise, even though it probably would have. changed
dramatically the present government research support
structure. Whether or not the new cancer research
money was finally housed in a new independent agency
or remained within NIH, certain traditions would have -
remained the same: ' although much of the money would
: be spent for contracts, many if not most such con- .
v tracts would be with academic institutions; . ... .
The creation of an independent cancer research agency
outside NIH might have made some marginal difference
in the degree to which some researchers reqrdered the
. emphasis of their work. But historical patterns sug-
" gest the probability that, even if some scientists
-followed the new cancer money. to a new agency most of
.them would change the titles of their proposed projects
rather than the fundamental questions they wanted to
investigate. ' : .

-
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- The, Vhtional Academy of Sclences/National Research Counc11 completed
a report 1n 1975 ent1t1,ed "/Per ormel Needﬁg’ Tra1n1ng for B:.omed:.cal ‘
and Behavrcral Research " The Were giv&ﬂtt e .job by Congress to o

Establlsh?the nasiqn s overall need for. b1_' d1ca11and behav1ora1

h o research personne} of all k1nds. “The prefac' descr1bes -the underly-

ing diff1cu1ty§#? the study: "Central to all
1* the.fundamental issue of the degree or extent to whlch it is’ possi/\

ble and useful to define and establish human resource requlrements

these efforts is

w1th1n the blomedlcai

for 1ncreasing1y fine- fields of spec1a11zat1‘
. and behav1ora1'sc1ences." In the final analysis the personnel are . . )"

the intermediate  Hal of research The final. al 1s the generatlon A
of ideas and research that will result in improved health. "No
calculus ex1sts for descrlbing re1at10n of numbers and quallty .of .
people to- numbers of useful ideas "o \ K

} It is extremely difficult to estlmate accurately even the total per-

' sonnel base presently utillzed by thé health R/D&I system. As - .-

0 opposed to the aerospace industry whose activities are clustered in ey

| " a re1at1vely 11m1ted nﬁmber of large organizations, health R/D&I
takes place in many contexts .and over avbroad range of topics. As a ~
result, health R/D&I is. not grouped‘as a slngle area in any of the-

‘bstat1st1ca1 summaries that are read11y ava11ab1e. Whlle qu1te ac-
curate information on various sub- components of the f1e1d is ava11ab1e,

total flgures are not.

For example in.1967 state, locagiﬁand Voluntary hosp1ta1s employed
. . 21,823 persons 1n R&D. Of: ;;;asﬂhmber, 12 ,459 (57%) were classi- - : s
2 'fied ‘as professlonals. Also;‘these organy{zations had 6,178 principal
- investiéators in their employ -- apprpx1m}tely'15% of the 42,000v
'total for the field;» (HEW 1970). If'we assume that these ratios

hold comstant’ across the entire R & D system,'then_approximately

T e . . . .
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~uals actually 1nvolved 1n the R/D&I process, other hospltdl em-

R & B _'. o B ;
3 @

. ' a ' > e .
lSO 000. personswgf e”employed in 1967 Pregent estimates place the
toEal number of profe551onals in the. fleld at 85,000. " (HEW 1973).

(It should be’ noted that these numbers refer only to these i d1v1d-"

L

ployees and. production workers in the. for-profit f1rms are spEclflcly .
excluded ) o : ) LI o ) -‘.'_’ ' _ - pﬂ» :i_
We have already commented on. the 1mportance of the profe851onallsm
of health R/D&I personnel whether these are in ;he 'KP or KU dimen- ]
_sions of the system. In fact ‘thisg very profe551ona11sm often makes ‘;AJ
it meaningless to attempt to-separate these roles. Physiclansax e
particular operate with great ind endence and are llkely to create
personal innovations, Many of which a e therefore never d1ffused

The professionallsm, with its&licensing and status differentials has
its dysfunctional aspects. Without the proper legitimating character-?

‘istics few can hope to: be al owed to contr bute to the R/D&I process.

1

0

One pers'onnel base ;‘%fficult’:y of the hedilth regulatory system and

its interface with the research community is its lack.of attractlon *

for-the best scientific minds of the. country. As Berger - notes:
g Cu i) ) .
Regulation for health has _not.been a strong focus for
best scientific milpnds ih the country. Regulation is ‘charact -
eristically contreVersial, making it. unhappy territory for
" traditional’ academics. It is seen to be heavily populated by
awyers and filled with political, overtones. . Those scientists ¢
- who have approached have, on occasion, found themselves un-
wittlngly surrounded by the turmoil of ‘public controversy and
. .emotion and badgering by the public press. Further, the
. quality of the 'scientific’ enterprise behind regulatlon in the
' past has not seemed particularly sophisticated or challenging--
1nevitably;bordering ‘on applied science. (The irony here, of ’
" coursgyis that it is precisely this- sophistication of sc1entif-
ic insight that is needed in this area.) Finally, and periég
£

ALY

most important in programmatic terms, is the perce1ved lack A
research monies from the rggulatory-agencies. is, téo; '
a circular argument. .The that scientists, ab nt themselves'

from tha  affairs of regulatﬁrs\egencles, the less uppor these q
dgencies yill be able to gather'internally for thdir own 're- (:l.
search a development program at the time of bud etary rewviews, v

_ : .
KP: knowledge production. KU: knowledge utilizati n.

§
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VII. FUNDING . o o

Ty

Slnig fundlng.ﬁas been reviewed in some detail in previous features )
a major restatement ?ere would ‘be redundant. Therefore in a brief .

®.
summary we note that fundlng for'the field comes‘from four main’

,180urces- the government, private industry, charitable foundatlons,

-

‘research -is intended for a non-paying market- the practicing
_phys1cian and tedhnological developmﬂnt As such the Federal

.and voluntary health agenc1es. The federal government supplies
-ap roximately 60%- of all R&D monies, private industry 30%, and

foundations and the voluntaries contribute 5% .each. Total system..
expenditures reached approximately $3 5 billion in 1973 and have
reﬁ?ined nearly constant since that time (correcting for inflation)

. 2%
" g
. . .

One significant aspect of the funding patterns for the field is the

dominance of Federal monies. “Not. only does the Federal government

., supply the majority of all funds, but it. is ef%ectively the’ sole»

supporter of basic and clinical research. Whilencertain spec=-"

ialized are§s receivé"support from private 1ndustry (e-g. pharma-
cology in thé™ c\se of the drug firms), most basic and clinical

~

government is the only reasonable source of funa\l Nevertheless ihi

- the medical profession maintalns a dominant influence on the d1rec- -

;.tion and focus of this spending.

\"f-'
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) .And, as previously noted cooperation between different research
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-VIIL. INFORMATION FLOW = - L 2

With the exception‘of that work'donevin certain highly competitive.

"sub-sections of the for-profit firms, information flow within the

’»system is open and re tively effective. -Over l3 000 professional

_ journals act as relati;ely quick means of disseminating information.

'A National Library of Medicine was created. by Congress in 1956

"to act as a central repository and clearing ‘house for information
in the additional funds were appropriated in. 1965 allowing

: this organization to finance seminars and "lectures at various sites

- . . . ' -

across the nation. . , . - -

-~
~

" In addition to ‘this formal information system, informal communica-

tion in 'the field is extremely high. Hospitals iﬁ?olved in re-
isearch traditionally hold seminars and colloquia for their staffs,

cities working in the same problen: area is commons

. R N

One problem concerning information flow is its sheet volume. The

g 1958 Cumulative Index Medicus listed 60,000 articles on _health and’

medicine (Rubenstein, 1957). The number is approafhin<"300,000-
annually. This literal explosion of research findings makes it
difficult if not impossible, for the conscientious practitioner to -
'stay ¢urrent in his own field, let alone related dmsciplineé. Add-
ing to this problem has been the development of the "specialty
journals}" These publications are intended for quite spec1f1c

audiences, and, as ‘such, the general practitioner or specialist in

~ #pome other area may find them all but incomprehensible. An addi-

tional important new dimension to the processing and distribution
of information has come from the growth of computer based informa-
tion systems. ‘

.

Some_recent work in the area of knowledge transfer was done by the

"
-

o 3 _} :l"
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President's Biomeélcal Research Panel when it looked into‘the pro-

cess and time required “for the transfer of scientific innovation.
° The panel ‘looked” at the results of two studies that measured the

time it~took a fhboratoty discovery to widespreadﬂclinical appli-

cation. "Between the years 1951 and 1974 for the cases studied,

a med_an durttion of seven years characterized the period between

‘the concept for the applied research and the application to clin-

T~

ical medicine." Further, it was the Panel's finding that the
_ time for the'transformation had shortened considerably over the
¢ - .years.s; It ‘went on'to‘point out that the "two factors- that seem B
| to expedite innovation were the availébility of an adequate science ,
base and the degree of interest shown by the research community,-
as indicated by the number of investigators working on the Sub-
ject in parallel or in competition.

A Senate subcommittee on Health and Scientific Research was re-
»  cently looking into the transfer of knowledge. As Senator Kennedy

. . v
. . > -

(1977) noted in his opening statement:

We have seen in recent years an unprecedented explosion in
A our understanding of biology and of disease. The research
’ . community is .often criticized for failing to 'transfer' this
new knowledge rapidly enough from bepch to bedside, fro
laboratory abstraction to practical application. This is
the problem of 'technology transfer' about which we in the

Congress have heard so much of late.
- . *(

He went on to. say:

This alleged 'lag in the transfation of knowledge from bench

. to bedside is one part of the technology transfer problem.
But there is another side to that problem, a dimension which
also has its roots partly in the productivity of our research
establishment. It seems that, while sof® new medical tech-
nologies lag in their-translation from bench to bedside,
others leap into application too quickly. With the quickening
pace of biomedical research, we have seen a proliferation in
the number and kinds of hgalth practices and procgdures to
which patients are subjected. Some of these new_technologies
and practices, it seems, have found their way into widespread:
use before their efficacy and safety have been established by
careful scientific testing. We have seen this aspect of the
technology transfer problem in the example of the CAT scanner,

" which has come to symbolize the unplahg\d application of new
clinical procedures in.this country.

° . .: S '2!/{
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-'The CAT (computerized axial tomograph) was cited as an example of
how technology development and use are influenced by a lack of
governmental action at a 1976 Conference on Health Care Technol-..
ogy'and:Quality of Care. "The case-of the CAT scanner for instance
how a new technology gan quickly become part “of the mainstrégn of .

o medical practice when no check points exist in either the develop-
ment process or in its use in patient care." The problem results

’ from the fact that- those involved in producing énd using CAT
scanners‘nre not required to evaluate tﬁeir benefits in relation
to other diagnostic tools, it is unlikely that they will carry out
the kinds of studies that are needed to determine whether utiliza-

tion restrictions are necessary..

4
rd

‘The policy monograph went on tg recommend:_ I -

- . ( l) An expanded role tor the NIH to include respons;bility
' for technology assessment through the establishment of
a new Technology Evaluation Office in the NIH Director s
office.. ' Y

%

o
"

2) That 4 new Health Techaology Policy Office be established

in the Office of the Ass't. Secretary'for Health.

{
'

3) The new policy board in the President s Office of Science
. & Technology ‘should have two major responsibillties in
T ' the health technology area: *t
' a) The board should monitor the reorganlzation “6f the
" Federal government's role in health technology

policy,

. A}
f . ‘ -
. . »

b) Serve as a forum to help resolve difficult technology-
' related policy Questions. co T -““:“ v

-~
.53 s

2{/.{ o . K




redundant. It has been implicit across.the details of each ;of
4@’ .
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IX. . INNOVATIONS ' y

_The life and death aspects of med1c1he hdve a 51gn1f1cant im-

pact on the characteristlcs of the 1nnovat10ns. Qua11ty and
safety are essent1a1. Re11ab111ty is crltlcal.\ Medical in-

novations are generally complex. The' testlég reduirements add

’-substant1a11y to the costs therehy requ1r1ng broad scale ap-

vpllcatlon of innovations developed by commerc1a1 flrms.

\

\

A dlscu331on of the nature of the product at this pglnt would be
t

the features reviewed above. However it would be useful to enu-

' merate’ some of the types of 1nnovat10ns that might be invoLyed in

-

the R/D&I process in health.
.. ” .. | ‘ . e
A complete listing of recent innovations in health R&D is\clearly .
unfeasible; however, a representative sample is provided to sug-
gest major thrusts in the field. As previously indicated, three
major sub-sectors of the field can be ‘delineated: ' basic research,

applied research, and technological development.
> -

Basic research 1eading'to inngvations occurs in most 'Ehe.life
sciences and some c11n1ca1 d18c1p11nes.' For example, an 1nten31ve
study has 1nd1cated that some forms of cancer are viral in nature.

As such, it should be possible to develop vaccines (an applied re-

search activity) which would provide protection from these cancers.

Another area of considerable interest is the operation of the auto-
immune response. Understanding this process promises an increased
ability to: |
1) diagnose diseases more quickly and effectively,
]

2) control diseases that have. been contracted,

3)' 1engthed the life and reliability of eurgical implants.

20
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Applied research focusas specificly on the clinlcal aspects of health
care. Examples of this activity resulting in health care inno-
vators include the recent development of a rubella vaccfne,\gr-

gan tfansplaﬁf techniques,ﬂand the. continued exploration of a wide
range of pharmaceutical agents (e.g. chemo- therapy for camcer, broad-
' spectrum and specific antibiotics, drug therapy for psychiatric:
disorders, etc.). Also, developments in rehabilitation techniques
including the use of mechanized prostheses would fall into this

category.
! “

. o *
The technological development area has provided a rich source of

' innovations. Medical telemetry has advanced significantly, the
ghtomated monitoring of vital signs in the intensive care setting,
remote moniuoring of vital signs from emergency vehicles, and the
recording of‘cardiac functioning (By a device the size of a pack
of cigarettes) during .the normal work day of the patient are all
regent developments. Sophisticated computer techniques develdped
by NASA to énhance the resolution of photographs taken hy the
Mariner series’ of space pfoges is now used to improve the quality
of diagnosti¢ x-rays. Infra-red. techniques aid in the early de-
tection of breast cancer. Automated processing of lﬁboratory

tests (e.g. by the SMA 12 blood analyzer) provide quicker, more ac-
curate, more reliable: and less costly diagnostic 1nformation to
the physician.

Eventually the import and benefits of health innovations are en:
,joyed by almost all . members of American society. The net result

- ig.longer and healthier lives.

14
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X. NEEDP IDENTIFICATION

- A

Thg'heed identification process for health R&D works én_four separ-
<ate levels, reflecting the three c;tegories of activity within’ the
. system (?aSic re;éarch, applied research, amd technological HeveloP_
ﬁent); and a division in apéligd re§earch between commercial and
hot-for-profit q;éivitieSs In basic research, priorities are set

. : by-exadiniﬁg gao’facggrs: ghg ﬁresént‘states of the art in biology X
and .the physical .sciences and the most pressing problems in clinical.
research. For example, theofies had{been ‘advanced that the majority
of canqgrs could bé traced to genetic changes'in,the affected cells.
Therefore, the prdﬁess of cellular mutations whethér caused by ex-
posure tb }adiation, chemical agents, or viruses has come under
close scrutiny. The need for this knqwledge was evidenced by the
consumers -of basic research: the applied researchers. The fact ‘
that present knowlgdge of these processes was not equal to the task
led to the res;arch. i ’

In technological development, nééds are not identifig&/gp much'asw

are potentials. Because most advances in this area are designed"Q
to replace, supplement, or refine existing products and techniques,
the need'fér a new product is demonstrated by the fact that an exist-.
ing'product is outdated in terms of the state df the art. At this
point, the problem bécomes that of finding a new technology with

the potential for doing a better job than existing téchnologies;

- In applied research, two streams of need identification are evident:
orie founded in the,not-for-profit éxploration of clinical problems
and the other in thetprivate industry development of new means of
treatment--principally pharmaceuticals. The not-for-profit clinical
segment of this category uses the results of epidemiology and morbid-

ity and mortality statistics to identify thbse health problems which

-
M

-
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lanalysis might dictate.

C - 3% -

o

4
., .

-, affect the most numbers and cause -the most suffering. Prioritiesvf

" are then established“on the basis of this. data. However, two other

factors ‘come intq playr fifst, because virtually all of this form .
of biomedical research takes. place Zn the large-hospital/medical
school context, problems amenable t handling within these.facilities
receive a somewhat greater,proportion of attention thanatheir in-

cidence rates might warrant. Second’, as'noted, diseases which

have gieat emotional impact for the public (e.g.: those that cause
death) also are given_higher priority than a purely rational

For-profit firms are faced with a considerably different set of
problems._ First, ‘the effectiye product life span in the health
area is decreasing. This means that a new. product must pay back
its'%}Q costs in a shorter»period of time, or have awhigher sucéess

rate. It must also offset the costs of many other products that,

ffor one- reason or‘another, fail to reach the market. This has put

‘~a premium on developing products which could penetrate the broad-.

esb based consumer mankets (e.g.: wide spectrum antibiotfcs). In

“addition, the 1engthy process of FDA approval of new drugs almost ‘
;- eliminates the ability of smaller companies to compete efficiently.

The-larger companies need a broader market to justify their in-

vestment. Second these firms must convince prov1ders ‘that the

new product gives a sufficiently greater therapeutlc value than,,

- ‘products‘presently in use to Justify ‘the risk’ of trying it. Like

the.technological development category, for- profit firms in the
applied raaearch category find themselves ina "substitution" situ-'

ation. Coleman et al. 1966) Need assessment therefore, comes

; as much from surveying the prov1ders of hea1th care .as it does.

from noting the characteristics of the ultimate consumers. Again

effectivesnss and prpflt rather than need in the-health arena-

is of primary concern. C SN L.

¥
»
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XI. GENERATION/RESEARCH
Most of health R&D has been, and.will continue to be,fbased directly,
on the biological'sciences. However, what is most impressiye "about
the present state of the R/D&I system, at the research - stage,
is the degree to which other physical sciences and the soc 11 stiences
.. have begun to'contribute to the field. 'Many of the newer z§ihical
specialties such as nuclear medicine and radiology are based as
much on physics and molecular chemistry as on biology and physiology.
‘ - In addition to this, increased concentration on problems such as
. , “ alcoholism and drug abuse have brought social Science results and
methodology'into the picture. And, as has been pointed out, the -
technological development category of health R&D is based almost

entirely on the technology transfer principle.

In part these changes can be attributed to an expanded conceptuali-
zation of what is meant by health.' Not so many years ago, we spoke
of a med1cal systen rather than a health system; and medicine has
; always been. a disease-oriented prqfession (Coe 1970): Cleariy,
good medical care is an important component of any health system,
~ but it is‘notlthe only component. Today health is no longer equated
! " with medicine as this definition from the Constitution of the World
Realth Organization demonstrates- "Health,is a state of total
physical, mental, and social well-being,_and not merely the absence
of disease or infirmity " (Geneva-1958). This change 1n philosoph-
e orientation has opened the . doors for contributions from a number
of the social sciences as well as from demography, environmental

. studies, and a host of other disciplines.

Another important aspect of research is the impact that new tech-
nologies have had on the methodology of health R&D., On-line and off-
line computer systems, fiber optics, advances in bio-statistics,
etc, -have. opened new avenues of investigation by providing the means

to gather and analyze formerly inaccessible sources of data. . Also,
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increased interest in "environmental" health problems has taken
some research out of the laboratory and into the field. .-
" In short, there has been a. continued differentiation of the field.
On the one hand investigators are exploring the physical and chem-
ical’ processes upon which biology and physiology ultimately rest
To do this, they utilize costly, scarce, high technology equipment
o vsuch as the electron microscopﬁw' On the other hand, a renewéﬁ
interest i°>€he holistic aspect of humanity and health has’ lead
- | the: health researcher out of the lab and into the field. Still a
thfrd group concentrates upon adopting existing technologies to
health/medical problems. What is not evident in the’ system.at the
‘ . present time,vand is therefore an important policy issue 'is any
congscidus attempt to integrate the findings of these various

groups and establish priorities among them. . .
K . " As indtcated, this work of research is to be found going on in

. -a varietysof institutional settings. These range from. the federal
institutes largely at NIH; the university medical schools, hospitals
and | departments of biology, bio-chemistry etc.; in industry at

) drug companies, medical equipment and instrument manufacturers,
v - supply corpanies; 'and in general hospitals. To this must be added :
the work of independent physicians, studies of human factors and
. biological phenomena, etc. in such agencies as National Aeronautic

and Space Administration, Department of Defense, and so on.
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II. DEVELOPMENT
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The development phase of health R/D&I is of central importance to
the system. In the research stage, experim&ntal data has been
gathered using principally animals in experiments. Full scaleﬁe-
velopment, however, is the stage at which the experimental results
are.interfaced directly with the patient. In the development gtage,
the stakes are human life and welfare. 1In particular, the proba-
bility of unanticipated gide effects poses a great problem. Also,
long term secondary effects must be cons1dereqis§It therefore comes
as little surprise that this phase of the R/D&I system is the one
that comes under the tightest.regulation and control both by the

profession itself and by the'goVernment.

One of the areas. of continuing conern in the research and develop-
' ment system is the question of the appropriate amount of testing
of a new drug or device before it is approved for distribution., There
are strong countervailing forces at work. Naturally the pharmaceut-
*'.ical industry is anxious to move' the product to the marketplace as
peditiously as possible. In a dition the medical’ profession

. wants the most up-to-date treatments and drgus avajilable for their

patients .as soon as possible.

The opposing forces are twofold. The public‘isvgenerally concerkko
that unsafe drugs not be allowed on the market but their concern

| . . . )
7 is general and may or may not be represented through consumer

groups. The highly scientific or technical nature of the subject
matter usually forces the issue back to the biological scientists
at the Food and Drug Administration. Indeed thevFDAvhas an unenviable,

‘thankléss job in the process..

When Charles Edwards was com?issioner of the FDA he noted:

It's a particularly difficult environment for the Food &nd st
Drug Administration because in a sense, we're in the middle. -

-~

°
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We are on the one hand, criticized for being. '"soft"
on the.industry.and on the other, called repressive, the
enemy of free enterprise -on every major decision, we are
accused by some of acting too fast without sufficient evi-.
dence, and by others of" acting too slowly and too timidly to
Prevent unnecessary harm. We're expected to deliver on the
s C " promiges to complete safety made by others but when the time
comes to take action we find ourselves standing alone. We

"have had very little support and understanding from the medi-

N\cal and scientific community.

i::) ) One would'assume that, in addition to the pre-mar ing reQearcﬁ~'

' that the Food and Drug Administration performs'significant post
‘'marketing surveillance of new drugs. This is not the case. Berger
(1976) points out why: ' ' ' -

A major consideration is that of good "denominator" informa-
tion. That is, in order to make observations on an exposed
population (expOsed that  is, to a particular food preserva-
tive %r ranquilizer, for example), there must be on hand
some information that would set apart or identify the ex-
posed population. 1In mostvqgses, the identification and
- followup of a group of persons known to have been subject to
# . specific exposures are exceedingly difficult. It is possi-'
’ ble with prescription therapeutic drugs--partly because
the very act of prescribing is a kind of accounting system.
Yet,  even here, the problems of surveillance have appeared
enormous and very little drug surveillance in any rigorous
sense is traditionally carried out. The experience of the
"Food and Drug Administration in its attempt ‘to carry out
postmarketing surveillance of adverse drug reactions from
~ . among drug-taking patients has been exceedingly discouragirng
- =-principally beécause of the very difficult task of identi-
fying with reasonable certainty those persons who are, in
fact, taking particular drugs. _ , i

4 - |
4 . : .
S . This is vital information. Without it, observations on
human subjects cannot be compared with known, unexposed,
or controlled groups and it becomes essentially impossible
to interpret the observations. The National Academy of
Sciences acknowledged this difficulty in theire review of -
. adverse drug-reaction reporting systems. In fact, the only
really reliable information collected after marketing has
begun on previouslyunsuspected adverse reactions from
‘therapeutic drugs has been from carefully controlled in-
tensively monitored, in-hospital studies.
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It should be noted, 'however, that the Food and Drug Administration

< does have significank\leverage in the prior hpproval process, The» o
General Principlesl, £'"Good Manufacturing Practices“ give the FDA
the duty to insure the safe and efficacious production of drugs.

.,

The FDA can test ‘a plant 8 control system,_s‘prilization proceduées

and even the room layout.

The main‘siteA i o development in the form of both applied research
and tec 16gical evelopment is the medical school/teaching hospital.

The developmental activities associated with applied research must = -,
be carried‘out in the clinical setting, and researchers at these
institutions have a ready supply of subjects as well as the necess-
ary back-up services. and facilities. Subjects usually, though not
always, come from the ranks of the welfare patients. Although these~
individuals have the right to refuse such treatments; reasonable
questions could be raised regarding whether or not they have suffic-
ient knowledge to make rational decisions.

T Technological development also centers its pilot testing operations

-4n the medical school/teaching hospital context. These institidtions
are geared to innovation. In addition to this, they are re1atively

" more familiar with high technology, advanced state-of-the equip-
ment and favored Qy pharmaceutical companies-because_of their high ¢
prestige. Also, these institutions usually have the resources nécess-

ary to obtain the more esoteric products and the consumer base to .

L
The Forward Plan for Health for 'FY1978-82 of the Department of Health
“Education and Welfare speaks very cogently and honestly to the issue

of our knowledge of generation and the value of technol 134 in\health..‘
St In its broad analysis the report notes: "The role O£/é§search in

the generation of new knowledge continues to be a poorlg understood

make use of them.

»
»
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phenomenon,%particularly the way in which new knowledge is aggre--
gated and bringp about often subtle changes in clinical prac- T
tice over time.'

In speaking specifically of the role of technology in health care

the report states: "ﬂithough there .are existing technologies

- which, coupled with the appropriately trained manpower, can have

a salutdry effect.on health care costs, it also now seems clear -
that widespread diasemination of Bertain technologies at every -
level of the healthfcare system may not always be an unmitigated

8°°d " : ) . g \. ’ . .

In a recent speech Commissioner Kennedy of the Food and Drug Adminc

istration (1977) recognized the agency's role in the process of . »

transferred technology;lg
E .

This legitimate role.involves a more "effective exercise of
what has become FDA's main function in" our society: As a
technology transfer regulation.

During most of FDA's- kistence it acted primarily as a kind.
of detective, ferreting out transgressions, prosecuting the
transgreSsors, and eliminating the fruitsfbf their 1niquity
from the marketplace. '; . \

-~

While we still stamp out quite a lot of\sin, we increasingly

- have also become a& major control peint in regulating the

?novement of new health ideas and technology to-the consumer.
Commissioner Kennedy also responded in this speech to ‘the issue of
an American "drug lag" by citing a number of drugs and harmful agents

that d1d not reach the American public (llke Thalrdomide) He did

admit however, that ] . S d \ '

v

.,g_ ' . .\,Q‘ : . y

|

" +s.by and large it does take longer here than in other advanc-
ed nations-to apprOVB a new drug, although we've taken a num-
ber of steps to spaed this particular element of techriology
transfer., These’ include prior agreementfabout study design,
sequential review and approval of data, 'and other steps aimed
at eliminating unproductive and inflexible procedures. We also
are supgorting legislation to remove all Jcientiflc data re-
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,lated to the safety and effectiveness of drugs from conceal-

ment as trade secrets.

Even with these changes, accomplished and potential, the pro-
cess of demonstrating safety and effectiveness prior to market-
ing may still move at a more deliberate pace than in certain
other nations. This bothers me--just as it bothers some-physi-
cians, and all drug sponsors. . . - .

- ’

The answer is ‘to look for ways to gain speed without loss of
quality. And there are only two points at which to get it--
before marketing; or afterward.

Except in rare cases where an 'imminent hazard' is deemed to
exist, it is easier for FDA to do almost anzghigg than to get
a questionable drug off the market after it has been approved.

Because this is so, our only responsible course is to take
extra care in the approval process. To the degree that such
care entails a time penalty, that penalty could be eliminated
by’ appropriate adjustments at the back end--at the point of

removal.

FDK has already taken the initiative in guggesting a méchanisﬁ,,
to accomplish this--an additional’ phase the approval process,
during which a new drug would be limited in distribution, con-

‘trolled in application, and susceptible to rapid pullback if

anything disturbing is learned.

But we also ought to'do much. better about recognizing problems
during the period of full clinical use. ‘' Some critics, point-
ing to the systems operating in Finland, Sweden, Great Britain
and other nations, have cast us as a kind of underdeveloped
nation in regard to drug experience_ reporting, particularly
adverse reaction experience. Although this conclusion is some-
what exaggerated, -there is no doubt that the process in other

" nations is formalized, routine, and effective. The fact that

these nations have such systems.provides a key element.in their
§stem of rapid premarket approval. .

.

A



\' ) . ’ ' i

.‘ \““ ..
XIII. PRODUCTION . A

Production aCtivities.in the health industry can be subdivided into
the manufacturing of supplies andtequipment and ‘the renderiné of
direc&*ser?ice to the consumer. Iﬁ‘both cases, quality control is
-the primary issue of concern. Govexnmental regulation has tradition--
ally centerpd on the manufacturing auhdivision through agenctes such
as the Food: Qnd Drug Administratiom. However, this situation may
nowﬁbe chan“tng. In recent years we, have seen the’ establishment of

Professional Standards Review Organization to examine hospital prac-

o ticeh, Also organizations such as the American Hospital Associa-

tion. have tra itionally established industry-wide standards for the
equipgsnt ut zed by their member institutions. '

\F S
It 1d al"o'bc remembered that the health industry is one of the
mos:hzzbor i lensive in the country. Even in the high technology
hospital seBZ&ng, the majority of incurred costs are for manpower.
Therefore, e aystem should, in theory,.be relatively flexible in

terms of dlopting innovation (e g. it is as easy, physically, to )
admiﬂﬁhter g8 ngw drug as’ an old&y ﬂOWever, this discounts the psycho-
logical reahigess of system members to adopt innovation. A sericus
congern for: 'h;&health R&D systém is‘the fact that provider institu-
tions in 1 ht of increased governmentai regulation and consumer
activism, may well be becOming more congervative in their response

Ca‘i tion. o m“ .
' 0 ‘ [} ) ﬂ'“ e

‘Drug manufacturing plants are operated along much the same lines as
-most production shops that combine both mass-production and small
batch lots. Requirements for quality control and hygiene are, of
eourse, very stringent. Laboratory and'various types of hospital
equipment are-manufactured in characteristic electrical, electronic
and machine plants. At this point it becomes difficult to draw sharp

lines between for example, the electrical and health equipment indus-

tries, , ' .

¢
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The pharmaceuticals industry is one of the major segments of the
industrial sector. .It isiinternational in scope, with major mule¢i-
natioﬁal corporations baséd primarily in the U.S. and Europe.
Companies tend‘to‘emphasize,'in varying degrees, "ethigé%" as
opposed to the over-the-counter consumer drugs that can be purchaséd
By the?general public. Recently, there have been considerable .
pressures and constraints on drug maqufacturers resulting from

the acfivities of FDA. . ' »
s \

" Hospitals, clinics eté,:have also been thought of as a part of

L]

thé health care delivery (or production) sub-system. Over the years
these have grown enormously in complexity and in the_sobhistication
and capital investment of the equipment and facilities utilized.
This, has been one major factor in pushing up costs.” Another has
been the increased costs of the labor and professional faéfors.

Altogether, the rising and by now very high cost of hospital care
has been a major social, economtc\ﬂ;d political issue., | '
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X1v. MARKETING/DISTRIBUI‘ION/DLS%SEMINATIONJ.DIFFUSION

The health industry has experienced an unprecedented growth rate
since World War IJI, asd, at least for now, this remains high. What
would occur should any of the national health insurance prOposals be-
fore Congress be passed, remains to be seen. Dramatic drops would
ely.. Thérefore most categories of health R&D are facing .

a large pro ' expanding market where new products are more likely
to be diffused and absorbed than they would in a small or contract-

'-ing market.

. Howe?er, two previeusly mentioned trends pose serious challenges to
‘the system. An increase in risk avoidanc behavior Jﬁ the part of
health service providers could mean lonasz testing periods and the

need for intensified sales'efforts,'whiie the growing interest in

environmental and preventive medicine may require firms to’ diversify

<

" their activities into unfamiliar areas.

» -~

The pharmaceutical industry is the'mainstay of the applied research,
- for-profit category of dctivity. ‘As such, examining its marketing
characteristics/proﬁlems should provide some insight into overall
system functioning. - The drug market is extremely competitive and
somewhat volatile. Leaders in the field ﬂave made innovation a way
of 1ife. They spend large amounts on market research and advertising
principally for over the counter items: Also, an, impressive sales
effort is evident in the realm of prescription drugs. All pharma---
' . ceutical firms employ large sales forces of "detail men." The job
of the detail man is to visit the individual practitioner, provide
samples of new préducts, expiain their use and advantages over exist-
ing products, and convince the physician to undertake a trial ussge
.of the productQ' The major problem facing the detail man, erefore,
is to convince the physician that he/she.shdﬁld\t?ke'the ime to

C o

. | .

o

-~

2/9:"
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become sufficiently acquainted with the new product.

Another factor which influences the marketing strategy in pharmaceu-

ticals is that the practitioner is almost exclusively dependent upon .

. the-producer for information concerning a new drug. The large

amounts invested in research have paid off haﬁdsom§Ty*@or the drug
companies, and the rapidly accumulating body of knowleoge about drugs
and tﬁeir effects has led to an incregsed tempo of new discoveries
(Coe 1970). Each new>ptbduct which comes to market is complex and
relatively individualistic, requiring considerable sophistication
and expertise for effective use. In addition to téis, the overall
use rate of drugs, both in number and volume, has increased sharply;

in part this has been due to an increased emphasis on the treatment

_of chronic diseases which usually require extensive chemotherapy to

stem thevadvance of the disease, These factors make it extremely
difficult, if not impossible, for the physician to stay truly

current in the field. ' 3 ‘ w

As a result, physicians have become more and more dependent upon the.

detaif men and the suppliers' abstracts, etc., as a source of infor-

.mation about advances in the field. Ome study indicates that the -

detail man is by far the most important information source about

new drugs utilized by the physician. However; the decision. to adopt <)\

or not is strongly influenced by the physician' s close colleagues
(Coleman et al. 1966). The situation is further. complicated by

the practice of using proprietary "brard" names for drugs rather
than their longer geheric'or'scientific names. With the bhysician's

performance coming under closer critical scrutiny by both the govern-

‘ment and the patient, the'practitioner is becoming more. wary of"
" new products and the information he/she receives about them. :This
may dictate?a consid'rable change in the marketing strategy of the field.

. “ ;‘yu\%‘ “' -
Marketingdggéﬁgcgs to physicians represents one discrete segment of
the overalf*ﬁealhhﬁmarket 0f equal concern should be the strategies

-
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and characteristics of the health market with respect to the diffu-
sion of innovative facilities and equipment. The adoptors of such
innovations sre'usually hospitals. With respect to the adoption
behavior of hospitnls,-Russell and Burke (1975) were able to document
the rate of adOption of several different innovative facilities and
equipment by hospitals of various sizes and types of control (public
. vs. private): Their conclusions indicated that size was a far more

. determining characteristic in adoption in that large hoapitals were

&"almost exclhsively the innovators and early adoptors.’ From the
larger hospitals, the innovations diffused to the smaller hospitals
over varying periodslof time,

3

s ’

While interesting, if not surprising, such conclusions do not yet
v describe the marketing characteristics of the health services field.
Of more importsnce-would be information describing the adoption-
decision processes used by such institutions. The same authors
(Russell and -Burke), however, concluded that little is known about
the adoption motives, or processes, of hospitals. Such information
would be critical to our understanding of the Health R/D&I system if
we accept the feasible premise that the SQstem has somewhat distinct
_ market characteristics?~as might be indicated by our ejrlier comments
) regarding the general lack of sensitivity 'of the health sector to

3

economic fluctuations.

-

If the health innovation adopters are not sensitive to traditional
market incentives, then it should be determined exactly what incent-
ives do sensitize.them. Again, Russell and Burke suggest some possi-
Bly important factors, including;"local.environmental characteristics,

. - accreditation criteria, organizational'abil{ty to procure available

: funds, federal funding "guidelines'", and others. Without suggesting

| too much comparison, it can be noted that some of these characteristics/
were observed to be important adOption-behavior determinants/ in the
Radnor (1975) study of the Law Enforcement R/D&I system.
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For aur discussion here, it can only be concluded that the market
characteristics for the diffdaion of innovative oquipment and
facilities for hospitals arc not understood sufficiently well,

d(her than to postulate that the traditional market model is inappro-

priate. . P

=
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‘XV. . ACQUISITION - R : L

The characteristics‘of the acqu1s1tion process are most relevent to
. the technological deve&opment category of health R&D activity." Most,

N sales for these products are concentrated in the hospital sector;
. fﬁ' "and, as such, those factors 1mpacting the’ wlllingness or ability of
these institutions to acqu1re new equipment are of central impor-
',tance. ) . : .
’ . ~—. s
. . . » (" : - ' -
j There are four factors which contribhte to the acquisition deéision'
-need, present services structure, status, and availability of funds.
- Need assfssment is based on the characteristics of the popu1ation .
"served by the,hospital . Thus many urban centers with their large
populations and higher birth rates than the country as a whole: make
great. demands on pediatric facilities such as nurseries for pre- '

mature infants. Although a hospital may "have all the facilities it

a

.- = really needs, these facilities may be outdated. Therefore, the .
'decision to acquire\replacement units\will be based on the state of
its present services structure. Peer pressure ‘or status play the

| major role in the acquisition of new, "cutting edge" technologies. .
Most . of these products are relatively low capacity and capital inten-
sive; therefore, purchase is hard to justify in- terms of consumer

;;' need ‘Second, financial donors are more®willing to contribute to an

instit:ution that is a "leader" in the field

-" . - -

- ¢ _/‘—v\.s .
The availability of funds has, in the past, had a greater impact on
« the timing of acquisition than on the decision to acquire. Federﬁl

monies were widely available to upgrade’ present facilities, add néw
ones; and incre\se>the éapacity of the hospital. However, this situ- i
_ ation changed significantly when in l966 Public Law 87- 749* Compre-
. : hensive Hea h Planning (CHP) Act, was passed. Th1s legislation

ries of state-wide health planning'groups‘("é.Agencies")
. ‘ ' T

created a,

3

o 324?7;
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~-and subs1diary groups ("B Agenclesﬂ) ese groups had the power.to

'control the flow of federal funds into the geograph1c area for which

.they are responsible. Composed of both consumer and provider repre-‘

' sentatlves, the CHP agencies weée charged with the task of matching

éonsumer needs with available resources, and’ recommendlng what addi-
tlonal resources might be necessarysy Therefore, although ‘funding -for
these types of projects increased the availability of the funds came

under tighter control

.- LRI

With respect to: the acquisition of innovative hospltal fatillties

(e.g., diagnostic radi; logy, and intensive care units) RuSsell and

v

Burke (l975) confirmed hat large hospita1s generally are the innova-

_ tors and early adoptors with the innovations diffusing to. smnller

e l
. Perhaps of more signiflcance to out consideration of the acquisltion

'.the interést in the: {inno:

hospitals, as needs and | funds become available. o
g

o

.process is the conclusion that 11t le is known -about the adoption-
decision process of hospitals. Morxe information is needed to answer
questions such as who is involvEd iin. the acquisition decisions, how
much technical.vs. admiantrative'input isg represented in the decision,
get1ng and purchasing procedures, where does
tlon originate in the hospital what are'

ovative hospitals, etc, Schermerhorn ‘(1975)

.what is the impact of bu

the characteristics~of i
has raised the issue of cooperation between hospitals as a factor in-

=3
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XVI. IMPLEMENTATION/UTILIZATION = -

Since one of the prime‘driving forces for adoption of an' innovation |
is status, £he very existence of a new product or technique creates
a demand for it. As such, the level of direct, formal coofhination '

- between ° the health R/D&L - system and the health services ‘system

tends to be low. To be sure, the guidelines and standards set by

‘government regulatory agencies and the. health field's national repre-

sentative organizations QAHA AMA, etc.)’ provide some formalized
feedbadk. But for the ‘most . part, this feedback acts.as a quality
control measure rather than as input into .the planning process.

_Therefore, that integration which does take place between -the R&D

system and the user depends more on informal information channels

~ ‘than on formalvties._ o S . : o

There are a number of individual, professional and structural issues

that impact implementation. The professional status of the! physician
is of central importan' ‘Besides’ generating a profession-based form of
chauvanis that limits inputs from ﬁon-medical sources, the‘issue of .

PR

" status creates relath systems level implementation diﬁficulties. L=

The medical staff at' hospitals maintain a high degree of autonomy
among specialities and - from the administrative arm which constrains

- coherent overall systems level innovation programming tied to resource

availability and planning. Relatedly, physicians may act to acquire
expensive and sophisticated equipment not critical for diagnosis or
treatment,- therapy artificially increasing the rate of utilization
(Rubenstein and Geisler 1975). Malenbaum (1971) has commented that
there may not be a close relation: between the acquisition of new .

sophisticated equipment and the quality of health care. The individ- .

. ual productivity of the. physiciaﬁ’as well as the Physical risk aver-

sion, given»the'often critical nature of the application for life,
maylfurther act_to constrain potential implementation. This may be
especially the case where significant retraining may be required to

properly utilize new technologies.

-

:f§ ':, L; ; v ;‘ : ZKLK.

225 .
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Two distinct contexts. for implementation/uti1ization can be delineated
: with&nvthe services system: the large, urban hospital (with or with-
out a medical school) and the small, rural hospital. (The gdjective

"small" is defined as 100 beds or "less.) It should be remembered

that the maJority of hosptials in this country fall into the latter

category (AHA 1974) . The characteristics 'of these institutions, :
- therefore, have an important impact on the absolute level of accept--l

ance exhibited by the service system towards innovation,

" ’
K

4 Virtually without exception, 1nnovations are adopted more readily and
. sooner by the urban hospital than by its rural counterpart. There :

- are threecfactors which account. for th1s difference: the avai1abi1ity.-
of information about the innovation, the”market/resource structure
facing the institution, and. the psychological preparedness of ‘decision

makers . to support 1nnovation.

. LA at I3 -

_ Availab11ity of information is irectiy'reiated'to'the communication"
' patterns evidenced by the fie1d and, because. formal integration is
'//K relatively low, those organizations that have the highest degree of
informal interaction with, the R&D system are the ones with the most .
informatién. The medical school/teaching hospita1 is the ultimate h:.
example of this with both R&D activities andJimplementation/utilizationﬁ
occuring in the sameorganization. Other 1arge, urban hospitals may ”
also house research -~ and even if not, they are certainly familiar-
with hospita1s that do. Further, city-wide hospital associatlons
.often’ provide a clearing house for a “variety of 1nformation dea11ng

w1th both adm1nistration and operations.

By comparison, rural hospitals, in relative isolation, are out of the -
mainstream of research and rare1y come into direct contact with organi-i
zations in the stream. They mist depend on state-wide hospital and
the A.H.A. to provide them w1th information which may or may not be
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. suited to their particular needs/1nterests. Furthermore, organiza-
-.tions within the health R/D&I system have ‘not invested much marketing
effort on these organizations \probably because they perceive little

¢ or no potential in the rural hospital market. As a result, the
rural hospital is usually the last to know about an innovatlon, and .

" even then it will receive only fragmentary information.
'/ - ’ .
‘Further,. the psychological preparedness of decision makers to support

innovation is an extremely dmportant factor. . The administrators of
urban hospitals tend to be highly educated, mobile, and cosmopolitan -
in outlook Often,’they have received degrees from special graduate
programs in hospital administration in f1rst rank schools. The
'administrator of; ‘the rural hospital by comparison, hqs a much more
varied and less academic background. A recent survey or rdral hospi-.
tals in Southern Illinois (Pipal 1975) found examples of- administra-‘
tors who were also registered nurses, -ray'technicians s and labora-
tory technicians (and in one case, all three') Less familiar with
advanced technologies and the role of R&D in the overall health system,
they tend ‘to be more skeptical of those innovations that do come to '
their attention.

‘In addition to this,irural hospital administrators tend to remain with
the ‘same organization for. longer peyiods of time than do. administrators’
of urban: hospitals. This can lead Z; significant emotional investment in
the organization as it-exists. This, in time, usually leads to in- f

creased resistance to innovation-(Gardener 1968) . C
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XVII. SUPPORT SERVICES S , S

N -

The support'prerequisite for bio-medical research.varies with the area

‘under investigation and the catagory of RSD activity enigaged in'basic -

"research,'applied research; technological development. In almost all
instances, basic support services andl ‘materials are available and
not terribly costly.. For example, in‘bacteriology, the basic re-
quirements for research are lab Space, an dncubator (for cultures),
cold storage areas to maintain perishab1e supplies, an autoclave
for. steri1i21ng instruments and containers, and basic chemical stocks.
Also such standard equipment as microscopes- arid balances are required.
In those few areis where high technology has become extremely import-

ant (e.g. ce11u1ar studies using the electron microscope), it is

W ‘Tn;v-‘,ﬂv;‘ g TR @ o o

small direct role in most health research. L s '

LY

tenance staff In general, gxternal guppgrt syggem§<p1ay a very

Of considerably greater importance are the interdependent and support-
ing roles that components of the health R/D&I system play for each
other.. Basic research sUpplies the specificiinformationﬂhecessary
for, applied research; the technological development catagory produces.
* the specialized 1nstrumentation necessary for basic research, etc.
Even within a given catagory, different research centers will often
perform support functions for one another; For example, invvirology
a given cell line will be maintained at three or four different
1aboratories. Therefore, shobld some accident occur which destroys

the cultures of one lab, the others can provide rep1acements with
A

no loss of continuity.

In addition such organizations as the American Medical ASsociation
and the American Hospital Association play 1mportant politica1 and

economic role%win supporting the hea1th care,system. The American

o

2

%

w3
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Research Associat:.on is directly involved’ as a participant in the
R/D&I system. Blue Cross, Blu 'Shield and' Various insurance com-
panies play an :unportant financial 'role in the R/D&I system. that

.~ makes feas:.ble the utilization of expens:we inqovations by spreadlng
the cost over a large base. ' - - 5
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XVIII. EVALUATION RESEARCH

.

Ed

The President and the Congress have taken a more active interest in

- the evaluation of the state of bigmedical research in the past-sev-

- eral years. The President'srBiomedical Researph Panel (1976) was
charged with the mandate to review and assess the conduct, support,
policies and management of biomedical and behavioraL research as
conducted and supported through the programs of the NIH and Alcohol
Drug Abuse and Mental Health Adminstration. In addition, the Congress
mandated National Commissions on Diabetes and Arthritis to study these
diseases. These commissions have been he1pfu1 in- focusing public -’

“attentioén on the~diseases and useful in coordinating the attention‘
of the research community on the problems. They haVe also created
serious budgetary imbalances within and among the institutes as’
there have been no additiovnal funds appropriated for research in
diseases other than the favored diabetes and (to a lesser extent)
‘arthritis. : o '

. -«

PfDifferent facets of the evaluation process have been discuséed
throughout the body~9£ this examination of the hea1th R/D&I system.
‘The most mnotable feature of the process is that the cr1ter1a for

valuation have tended to center almost exclusively on effectiveness,

- with little attention paid to the cost/efficiency of treatment. ThlS
was explained as being due to (1) the philosophjical basis of Westepn

- -Medicine which places a premium on individual life, and (2) the

_fact that third party payors have, until recently, shown little in-

erest in cost control.
Another aspect of the evaluation process which shou1d be considered
is its 'phased" nature. At each step in the research development,
adoption, utilization sequence, different and independent eva1uations

s of an innovation take place. Control/evaluatioé of the research

phase lies primarily in the hands of the researchers themselves.

L

'5" 2?;;()-
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f - '-Standards for appropriateness of research t pic’? d methodology are
. set by the field. _ _ ' o
$ a . . ¥ -

During the development stage, tbe Federal regutatory agencies and

the national health representative grpups evaluate products in
~ terms of minimally acceptable standands of performance.. In ‘general
- ‘however, these standards pose few ope&ationa problems for the system.
Most products which survive the field'stown rigorous testing require

_ little or no modification to meet gove ent specifications.
: . N . \ gm rd
¢ A more critica1 test for the innovati occurs during the early adop-
qu;l ' * tion phase. At this time, health care providers perform their owa,

informal "test piloting" of value over existing products, ease of
use, and re-training/re-education necessary for 1arge scale imple-
mentation. Because many of these evatuations mustggv based on sub-
jective information, the R/D&I systemphE% Jittle control of the

N
f_‘ o —r

process.

During full scale utilization, thééinnovation is not evaluated so

much as is the practitioners use’of the product. Professional stan-
dards review organizations (PSROsi and utilization review boards (URBs)
~are more interested in*the propergusegof all available facilities, whether
recent innovations or not. However, if the R&D system has not provided
adequate information to users concerning a new product, such organi-
zations as PSROs and URBs are likely to pick it up. This will re-

flect negatively on the particular orﬁanization introducing the
innovation, dnd could cause that organization to lose credibility in

the eyes of the intermediate consumer.

4 , a.

3
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XIX. RESEARCH ON R/D&X :

- To date, there has been little or no empirical research done on the
“health R/D&I system of this country. While man& organizations
collect statistical information on various components of the fleld,
verall totals are dgfficult to obtain, 1In addition to this, anal-
y51s of these partial statistics is often implicit and subjective
with little: consideration given to the comparability of methodologies.

In short, our knowledge of the health R/D&I system is based more on
opinion than it is on fact.

.
.
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I_\:TRoDUC'J;IQN | S o B S
j,This report will utilize the CISST contextual analys1s framework to’
describe the R/D&I system of the criminal justice sector. The National
Institute of Law Enforcement and Criminal Justice (NILECJ) is’ the key
agency in the R/D&I system in this se‘por and will receive much _
attention in the following analysis, as will its parent ‘agency, the

Law Enforcement .Assistance Administratlon (LEAA) JWhile NIIECﬁmandNﬁ#,_‘

~

LEAA will: be discussed most often in their current organizational --@SI:3Q§T_
forms,lit should be” recognized that the Attorney General has Just*

recommended to the President a_major reorganization of the agency.

The reorganization,aif accepted,.would combine reseamgh in a criminal . .

Justice function:(such as correcﬁions) with aCtion.programming‘for»that
function. .This,reorganization would have'the effect of fadilitating

the flow of the R/D&I within sector functions (police, courts, or
corrections), but the efféct of a'moreﬁsystem—wide approach to criminal
~justice is'somewhat problematic, ther proposed chan_es would inoiude‘
financial‘incentiyes for sector institutions which adfgk\‘gig%;ch—proven
programs which should encourage the utilization of innovations. ‘The
'following analysis will- start with a deScriptlon of the criminal
justice sector._ Then, the nineteen p01nts of the contex{ual analys1s

framework will be utilized to analyze the R/D&I system of this sector.
; v .




THE. CRIMINAL JUSTICE SECTOR

. field of interrelated act1vities/institut10ns (identifiable as such

- .

The sector of interest in this paper involves criminal Ju&tice -- a.
o~
for practical purposeS) which is responsible for maintaining

law and order in society. The boundaries will be drawn at one end

by excluding the' makers.of the laws which are being enforced

" (legislators) and at the other end, the c1ients served by the system

(criminals, victims and the general pub11c) The functions of the

criminal justice system include.
{

Prevention functions (e}g.ﬁ' patrolling, raising community A\'_

‘awareness) § -

- Adjudication functions ‘(e.g.: prosecution, defense, inter-

preting. the law, judging guilt or innocence)

Disposition functions (e.g.: :jails and prisons,icommunity

“residentialoprograms, probation) -

—y

Rehabilitation functions (e.g.: counse111ng, ass1stance in

job finding, vocational and educational programs)

Reentry functions (e.g.: parole) jﬁ°" ‘ '

#x -
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I.  ENVIRONMENT

. KN ¢ . : . i .
. : : '. ) ' ¥ 3 < . #
S The criminal justice system (like any system) exists within, affects,
< ‘and is affected by its environment. The following ana1ysis will
di é s the interaction of the criminal Justice R/D&I system with ,

Ehvironment including. political factors, ethical consider-

( ‘ations, economic factors, social cu1tura1 norms, related disciplines -

and institutions affected by criminal justice R/D&I.

~

1. Political Factors . Kf o . . . \

\
\

. : v \
Cr na1 justice agencies exist é\ and are affected by, all levels of
go&frnment. For example,’ in enforcement there are: federal agencies\
such as FBI DEA and the Treasury; state agencies such asa highway \
patrol or a state bureau of investlgation, county agencies such as ’
sheriff's police; city agencies such as local police departments#

: - (city police). The heads of the agencies in the criminal Justice

P ’iZstem are either appointed by elected officials or must- stand for

‘ ection themselves, This situation subjects these agencies to
political pressure. The public's fear of crime accentuates this
. pressure. ) S . )
e :

Two effects of the political environment are (1) resistance to in-

12 :“novations which cross jurlsdictional ‘1ines, and (2) pressure on

. .dthe R/D&I system to be accountable for the reduction of ¢rime.
Regarding resistante to innovations which cross jurisdictionai lines,
an example may be a‘diversion'program (treatment rather than trial)
which requires the cooperation of the, police and the State's Attorney.
It may never get off the ground in a'given instance when, .for example,
the Earticipants,are from different political parties and want to

#¥fhere are also non-governmental agencies such as private security
firfs; security departments of large firms or of a university; etc.
Howdver, we shall in this analysis focus on4criminal justice as a
function of government., ) : < -

o S T :-25’;; : ,.fs_/
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2. Ethical Consideratiods‘“ K

set ‘up independent programs ' ten xe i - o
cross- Jurisdlitional pro_'jacts due to'xpo[ssible' v1qlq}:‘ﬂ£z gf t'he , %{’& g
separation of powers. g" ’“-:. ’,r . N L o

. . P ) - . ...... - ‘.4 . I ..I'. . - ..

Since the criminalfjustice system operates on human'beingérin abcontext
where the issues of laws and rights are predominent, ethical con- '
siderations are a significant part of the environment. Examples ofi

such issues are the current national preoccupation with the rights

of the individual, protection of privacy, freedom of information,
informed consent of human subjects in research prOJects, disclosure
and.publication of research results, etc. Additionally, the social

and ‘!%nomic costs of crime, ‘the fear of crime’ (particularly in . ;
urban. areas) and the concern about the degree of justice in the

criminal justice system -- all impact the R/D&I environment in criminal

.justice. The uncertainty (about how to handle criminal justice problems

and the sétial unrest of the 1960s) has been a primary reason for the.

'substantial increase in criminal justice R/D&I during the 1970s.

.The above often resu1t in pressure ‘on the. R/D&I system to produce

immediate results in reducing crime —— pressures that are unrealistic

in the light of ‘the lead time involved in this activity, if it is to

be well done. This pressure has resulted in LEAA funding programs ' %
which have not ‘been adequately tested, and often neglectlng the col-
lection of process information which could be useful in an .evaluation

i

designed to*determine how to improve the program.‘ The pub11c s

‘fear of crime has an even more direct effect on the R/D&I system by

limiting the type of innovation which may be attempted. ‘Heated pro- &

tests against community ‘corrections programs from nearby neighborsl

~and store owners résult in the kind of political-pressure which can

£ | T
B ' : e A
o o
e« '
* 4
. ¥
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¢lose down these innovative programs. Fear of negative public
reaction to even a low percentage of failures often results in the

assignment of only low risk¥offenders to such programs as work

_release, thus virtually invalidating any evaluation. Bai1 programs

come under pressure when persons waiting trial commit further crimes.

-

These problems are exacerbated when what are sometimes extreme
judgment errors are madé% e.g.: recommending release of certain
major offfenders on their own recognizance. In‘additlon, the ever

present] tension between individual freedom_and the need for social

control leads to conflicting pressures-affecting innovation in the

N

C Economic Factorg - N

sector (e.g.: access to arrest data).

Sources of pressures affecting the criminal justicehR/D&I°system in-
clude congress, universities, pressure groups,and'law enforcement
professional associations. Some members of Congress seem to be against

criminal justice research of any type. On the other hand, urjversities

, and discipline-associations such as the'American'Psychological Assoc—

iation press for increased commitment to research and improved pr@ect

selection and design. ' ‘ .

..

The consequences of the abpve pressures have included the creation of

the NILECJ (National Institute- of Law Enforcement and Criminal Justice)

‘in the enabling legislation for LEAA.(Law Enfocement Assistance Ad—

ministration). This has resulted in the funding of some research and

the use of funds for assistance to action programs.

.

Funding agencies such as'NILECJ greatly influencevthe types of projects'

.

.
L)

IS

and the individual investigators that_are supported. . Conscious policies

can create mejor shifts in the overall nature of R/D&I. Political

1



.

o 'priorities of elected officials in turn influence the policies of
< funding agencies. The shift from the funding of routine hardware
‘to that of innovative programs.in criminal justice (ihcluding the
developmentvof innovative hardware) is a prime, exwmple of this process.
There is currently a more supportive economic environment for criminal
justice R/D&I. Federal support has increased from .17% &n 1969 to .5%
in 1974. Suppott from the private'sector has ‘also increased (private
.industry and more notably such’ foundations as Ford Guggenheim, ‘and

Russell Sage). o A L ‘_A'
1 L4 . ’ - A \"-A

As economic support has increased, the technological-environment has
also .advanced, making the shortcomings of the R/D&I sector less
acceptable and increasing expectations regarding their ability to
produce usable innovations (TFCJR&D* l976)
v N A o S
- . ”Social/Cultural_Norms } v - .

' Othet soc¢ial/cultural norms and values of society also have an impact
on what research is accepted in the criminal'justice sector. The use-
of certain drugs (tranquilizers) and certain treatments (behavior
}. modification) have been criticized Some apprehension - and detection
techniques (such as wire-tapping) tend not to be acceptable in our
culture. Certain subcultures have differing vieus as to what is
considered criminal'and what are appropriate’techniques to use,in
_enforcing the law. These norms and values provide c nstraints as%toA
what research can be undertaken. They a1so impact the diffusion L
process, since some new t%chniques are more acceptab e in one subculture

‘ . ‘ .

than in another. . o : A
P ‘ : - ' . ‘
' QOci y's general posture towards criminal justice‘R/Ddﬁ activities
(as opposed to law enforcement per se) is probably neutral. Exceptions '
~ which might raise opposition are innovations in some techniques which '
. ® _ . < .

*TFCJRGD: Task Force in Criminal Justice Research and Development 1976.
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day reduce individual liberty (such as wire~tapping) or increase their
chances of becoming a victim (such as a community corrections:program -

in the neighhorhood).

5. Related Disciplines

e

The knowledge base that is potentially applicable to the criminal justice

sector is vast and fairly‘well developed. Much of the research based

) knowledge in other sectors is underutilized by criminal justice agencies.

\g'Information processing systéms technology just recently‘being ex-
ploited by lgcal law enforcement agencies.- Organizational research im-

k, plications (é4g.: matrix management) are generally not applied by -

D8R

‘ov " criminal justicevorggiizations. Systems ‘analysis and operations re- {

ot{:;»

&

search have been finding applications in law enforcement such as in
allocation of patrol resources, patrol ‘car scheduling, etc. The basic
disciplines from which the criminal justice: R/D&I system may draw its
knowledge include: chemistry, biology, sonics, psychology, 'sociology,
ballistics;’coumunication, information sciences and organization be~ o
havior., There are many mechanisms for the transfer of knowledge, from
journals (although these tend not to be very sophisticated’ in content)
to training or calling in outside experts. Barrlers to transfer of

technology to users include.d&%ack of sophisticatlon on the part of

the user, la Zk of funds to 1mplement the innovatioé 1

e of ‘the in tio §.and lack of desire for chhnge. These ba
t

knowledge uti ion serve-to discourage the effort put into the

knowledge production stage (especially by business organizations) -

s1nce.there is a limited market for innovations. . :

o
.

-

~
. L N
»8 Institutions Affzged by Criminal, Justice R/D&I_

» Y

o Part of the environment for R/D&I consists of the potential users.of

innovations.” In the criminal justice sector, the potential users go -,

\‘1" | | . / . , 259 . ‘




- 434 -

beVOnd criminal Justice institutions to also include schools, social
wel‘are,agencies, health agencies, mental health agencies, and the

R/D&I systems ‘'of other sectors. .One aspect of the criminal Justice
R/D&I system which has a<:t ’

from the environment is prevention. Most of the innovations in

trong and direct interaction with users

. prevention have direct application in actions to be taken by members ‘
of t?e environment such as schools, property owners, etc. - Thus
innovations in this area must consider what proposed actions by

the members of the environment will be acceptable to those parties.
As the above indicates, the interaction betheen‘the cfiminal justice
R/D&I system and its environment is an important consideraton in

—

the planning of criminal Justice system innovations.
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II. HISTORICAL DEVELOPMENT S

T

Inz criminal justice R/D&1 system has been funétioning since crime
began. ‘Most of the early innovations were in the area of ajudication'f»
(trial br fire) and punishment .(an eye for an eye, stocks, prisons).

" The major sector of influence was religion. The next innovations

came from within the criminal justice sector (often heﬁvily in-
fluenced by other éectors such as mental health) as practitioﬂers
-sought to improve their operations (e;g.:work release ). .
Prior to the mid-1960s bésic.reséarch specifically for the criminal

* justice sector was virtually nbn—existent. Applied research also was

very'rage. Most innovations consis&éﬁ of applications of the results .
of the R/D&I systems in othér sectoré‘and disciﬁlines. Dissemination K
of\innbvations was limited by.inadequate mechanisms and a lack of
resources. wWaat innovatiozﬁ did occur were mainly in the area of
enforcement and were developed by federal agenciés, principally the

L ow
Federal Bureau of Investigation. - .

1. NILECY

'The major évent marking the begifining of the serious development of the
criminal justice R/D&I system was the creation in 1968 of NILECJ

(National Institute of Law Enforcement amd Criminal Justice) and its

parent agency LEAA (Lay Enforce@ént Assistance Adminisﬁration) (Rettig 1976).
NILECJ was created with a research mission and a dissemination ’
role. LEAA discretionary funds provided some encouragement to local

criminal justiég agencies to be able to aéquire‘tﬁe innovations of the

R/D&I system.

~ \

Being housed within (and subject to the leadership of) LEAA, NILECJ
has bezn buffeted over.the past decade by LEAA's unsure (the troika

fernm ¢ management) and changing leadersﬂip (about one administrator
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3 : [ SR
or acting administrator per year since inception). NILECJ itself

has had several d1rectors in the brief period it has been in

existence. Henry Ruth was the fi¥st confirmed director of NILECJ

in 1969. He sgt up the Institute in five centers: prevention and
rehabilitation, law enforcement, criminal law, the fellowship ;
program and a dissemination and technical assistance group. Director
Ruth apparently spent most of his time trying to justify the role of
research to Congress and LEAA leadership. This phase can be charac-
terized as trying to obtain a foothold for research in the LEAA. Ihe
next phase began with the directorship of Martin Danziger in 1971., This
administration accepted the demand that their'nerformance was to,be
measured by the reduction of crime. The implication cf this decision
was that research funds were diverted into direct support of an action
program: Impact Qitie§¥ The focus shifted to crime-specific planning.
This resulted in'a_reorganization of -the Institute into an action
criented structure. NILECJY funded 1arge scale grants. This strategy ;
facilitated increased political pressure on the awarding of%these 1arge

" . sums and thus resulted in violation of evaluation design standards

which in turn reduced the extent to which such programs could add téﬂ .
. 3

£
the knowledge base (NAS 1977). 4

Gerald Caplan was the next director of NILECJ in 1973 and he de-
emphasized crime reduction as the goal. He committed the }nstitute
rather to a long range objective of_contributing to overall reduction
inscrime.' Caplan engaged in system building activities by encourr
aging the participation of a research community interested in more-
basic research questions. He moved tngrds many "smaller grants and
tried to forge llnks with the academic/research communlty. These
actions seemed directed towards a new strategy, one of understanding
the social and behavioral phenomena that underlie crime. --The de-
centralizatlpn and eclecticism of this new approach as it;nas'im_

pienented seemed to lack cohesion and a researcn'agenda. .The goals

.
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of the seb-units (programs, evaluation and technology transfer)

szemed to be prevailing over any total Institute purpose 4NAS 1977).
|

2. Rzacent Initiative

L™

The rece=: initiative under the Carter Administation (1977) includes
.proposals by Attorney General Bell which should strengthen the R/D&I
system while'perhaps potentially wea eg one aspect: basic research.
The Attorney General's proposal inclﬁﬂee the integration of Research &
Development activities with discretionary action programming. This
integration would be around an ideal formalized ?rocess which virtually
institutionalizes the R/D&I system concept (policy analyeis, problem
definition;‘selection of response strategies, testing, demonstration,
program de51gn, and marketing with evaluation built into many steps)

In add‘te01 the proposal’ includes the provision of financial incentives
to local crizminal justice agencies who adopt 1nnova;ions which have
been produced by the R/D&I system. From another perspective, this
marriage of research and action could be viewed as a reductiqn in
emphasis on basic research. ' One ef the prior criticisms of LEAA was
that the’adminisqratien exerted too much influence over the Institute.
Under the new arrangement, research would be linked even more closely
~to action progfaming.' Some specific pfo?ision ‘for the pursuit of -
basic research (wbich may have no immediate actlon payoff) may be
needed. This is the type of activity whic rquires governmental
Support, due to the high risk and limited lly payoff.
The direction of-criminal justice R/D&I has been largeiy deteymined by
social needs} Perhaps for this reason that there has been little.
agréement on the primary role of R/D&I in criminal justice -- whether
R/D&I should focus primarily on problem solviang or on the development
of knowledge. Essentially this again raises the question of‘contfel -
ehould é/D&I be controlled by research--s or the operating agencies

TFCIRAD. 1976).

203
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* 3. Other Developments

H

_ D:fing al¥ these yeafs, expansion of knowledge with respect to cggmi!el
justize has continued in other places. The FBI has had a Yong and
growing iavestzent in methods of investigation, etc., as have other
law enfo::ement‘braﬁches of federal government (Trgasury, Secret, A
Service, the military, etc.). Much of what has come into civili;nhlaw

i.u: enforcement has been derivative (especially in the a&uipment area;

_e.g.: night vision devices) from the military. Also, the R&D activities
of the electronics and communications and other industries have, in the
course of their own recent development pattérns, contributed to théﬁ

i“aeveIOpment of criminal justice R/D&I. _ -

‘ ’, while beset with problems and buffetted by change, the
criminag-justice R/D&L system seems to have gone through its birth
pangs and would now seem to be inhsome type of sorting out or transi—
tional phase. Howeféi, in spite of these efforts and despite the

| current apparent centralization going on, it appears that it will be a
long and difficult task to develop a cohesive criminal jhstice R/D&I
system. Perhaps its high visibility‘and the public control through .
elected representatives will keep a£ténti%n'focused on immediate
rathéf than loﬁger term ventures. For the same reasons, tﬂe emppaéié
of criminal justice R/D&I may continue to shift (e.g.: 1in only t n
years the field of corrections has‘syung from'pun}tive to rehabilitative
and back to punitive -- each switch representing public pressure

from some major constituency). ' )

\ .
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- !d‘.R/D&Idsvstems are‘usually'composed of a'variety of institutions lﬁbsely'
:linked into a,network Various levels of government, industry, academia,
'privat research organizations and foundations are included in this ’
.network The R/DQF system includes inst1tut10ns whose priﬁﬂry functlon‘
.is research and/or development and 1nstitutions wh1ch are mission

oriented (have an operating or user primary or1entation) but" which 5'
o serve some R/D§I role. - - ,5 LT e .
'.‘ . . . ] } N . N - X * . . . i N .. ‘ Y / s . .

x.\‘&?z_' E

%\.‘-"Z

Examples of institutions whose primary functions are iE‘the realm of
Criminal justice R/D&I are the Center for Studies ovarime and De-'lw_
"+ linquency (CSDC part’ of the NationaI Institution of Mental Health of

B

“the Department of Health, ‘Education and Welfare) and’ the National . g’”
i-‘3 'x Institute aof Law Enforcement and Criminal Justice (of the Law Enforce- ."5

» -

/ment Assistance Administration, 1n the Department of JuStice) v TheSe
I s

R two ‘have b%eniifscribed as the 'm\st comprehensive in this role _j,f;

=

(Rettig, 1976). . There are alsd‘%uch private foundations and inst1tu—

tions as the Vera Institute, Rand and various~universit1es. Examples;”'

[ 4

“ e of insudtutions whose primaryﬂfunctions are operations include the
law enforcement agencies (municipal, county, multi—county, state and

federal),.the courts (municipal, county or circuit,‘ftate ‘and fedefal)

a

i BN and corrections (municipal courity, reglonal, state and -federal)., The

dber agencies which have specific R/D&I componeits (such as research

Y

deVelopment or evaluation) are generally the larger state and federal

% agencies and the larger cities (New York, Chlisgo, etc. ) Fot example,
nvolvedgg'G' y

state and'federal police agencies are heav1ly
data, collectlon used by many other elements of the criminal‘

-
) <

R/D&I system. ‘State corrections departments often have research un1ts,'

used to deal with operational problems. The great maJor1ty of criminal
f -Jugzice RJD&I system work is- performed by 1nst1tut10ns with such a, ; '
fdnction as ,their primary purpose.gThese 1nstﬂ§uti»ons generally fall

/
overnment enc1es, private. foundatlons,.

. ‘Do ag “a . Loy .
wzations: ‘and. profe551onal organlzatléys. o

i l“ W T . ) [ E ‘ : e
S

e
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Government agencies include the previously mentioned NILECJ~and CSDC

e ;:h/ﬁ‘and state planning agencies\£SPAs) and local ant rregional planning

‘ . S units (RPUs)\ Priva;e foundations are- mosuphotably the Ford Founda-

. 3 . 'ﬁ : gions (and its arm e go&ice Fdhndation)fand the Russel} Sage Founda—
-'A.Si&‘~ ] tion (Rettig 1976) < rivate researchﬁp 'rLio%f, :addition to

uniVersities,.include the Vera Institute JArd and _

\) ’ those responsible for t'i‘lization.

"J

. I

Institut%gns by R/D&I Funetionr

\:‘

fication.?*LEAAg@as National Cri n,qudstfceﬁlnformation System (NCJIS)L
Which provideg for the gatherfhéﬂ
uw.,, rll"v

e ,iif' Justice system staqigtics, from, whigh,ﬁeéds_may be: derived

e a;) !

dfaﬁalysi ‘of- national criminal”

e

explicitly applied in orientation L

:.”The{R§D program qf NfLEC};h )
;;, TN fsinaé its 1nceptlon" (Rettig. '76). NIL@CJ funds research‘agencies

3 Eo carry out criminal j’etice.research (e. g..' Rand or universities).
Research is accomplished by ‘other federal ies e.g.:  DEA

and Treasury, and thrdugh grants from private foundations Ke 255 Ford

‘7

Foundation) Research performed in other sectors may hqye maJor im-
ggg 1ab enforcement, e. g..~ communications, e1ectron1c data

plications

Y

R processimg, ba11istics and transportatlon (W11son & McLaren 1972).

o . ,:33, . N et A ; 2
. ) . * é sk . .o . g’ . :
R Develogmen activities are generally cafried out by the .same - institutuions

Cas” research although users often play a larger’role in this type of

activity than they do 4n reseéarch. Criminal JuSthe agencies develop

,_programs; oﬁ}ei~based o research conducted by other 1nst1tutions.

X
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Businessffifms may take a research idea from'andther sector and'develop

it into a preduct usable in the criminal justice sector.

- Production is handled by the praduéing companies, such as Motorola for
communications equipment or like Xerox in more software oriented pro-
grams. (e.g.: program léarning materials) There 15 a large variety

S

of businesa organizations involved_in the criminal Justice R/D&I System

of many different sizes and degrees of spﬁhf&tlcatién-v To the extent
that production has to do with packaging an innovation in the form of ) ‘15»~

a, new program or procedure LEAA often has a maJor role..»wv
v ' N e, vt . N
S . .

Marketing, Diffusion and Dissemination are generally handled by the .iﬁfﬁﬁ e

: producing institutioa, often with an ‘assist by LEAA Organiz tion
» like -ACA and IACP play! anrimportant d1ssemination role. - A f? -

. I T
" ! .
R S - h ) l A

. 5’ vr’ . <
Acguisition is perhaps the maJor probIe . esﬂhqially yp cases where§§he'

user institutlon (police, courtS'or corrections) must commit funds to

'-.r

current or future expenditure. LEAA is again helpful in providingyfunds @ .
. through the b;:k descretionary program “which. may be used o’ initiate

innovations, the problem of o ntinuation fundinfg loo' ’iarge espec—;

T ially in non—equipment type gn&nts‘(e g programs) f
implication that local funding will pick up the cost ‘in"a few years when

federal funds ‘run out. Beyond the above issue is the reluctance the

' conta1n the

-courts have in aégepting any . money from am executive branch ‘agency,’

since thiatmay upset the checks .and balancés provided by separation of
. *,powersr Most of thé’ criminal justice system 1sm~ery labér intensive
e ) and the demands on the available funds are such that an increase in
l(;' ) 'expenditure of local funds for new equipment and new«programs is often

. very problematic. Innovations may be funded by expendit:;;7-made when

replacing old equiPment. The! diffsrences in technical sogfistication
v #
R b of the criminal justice system s purchasing dec1sion—maker amN the
s e,g;
#
4
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The user institutions would hgﬁdefinition be involved in Impllenentation.l
Support may come from other institutions. (e.g.: pollce departments "

helping each other) in cases involving the’ introduction of ugw sophisti-
cated equipment. Technical assistance may also be necessary in the
event of the fﬁplementation of a new program, such as the Release on
. Own RecOgnizance programs. '
L, _ o .vyﬁ' o .
. Evaluation should involve all the’ institutions ) re part. of the\in—
‘ : novation- In practice, the principal responsibility may g on the part
of LEAA which has funds for evaluation purposes and a congressional
' mandate to evaluate. The user would tend to do some evaluation of the

L

- L innovatloﬁytbut generally a very unsophisticated evdluation.

‘2.7 Clustering of R/DS&T Functigps

' The- Structuf%sof the criminal justice RID&I system 1s looped rather than
ﬁa ‘ .linear. Many institutions are involved at several points in the process.
Vi, The clustering of most functions is around LEAA whfch has funding,
*ﬁﬁ\g “‘research development, production and evaluation*responsibllitils, not///
1 o 'to mention technical assisfance to others. There seems to be the usual

type of clusteriﬁg on the part of ﬁtivate buslnesses involved in the

a;i "R/D&IL process, principallyadevelopment productlon and marketing. The

users 4% have some relation to other R/D&I functions (e.g.: some -

“ ’ polids’dd artments.have%reSearch ang development units).
, . . e SN Y : : P

N . ‘. . . k‘

* The institutional process of R&D in cr1m1na1 Justice has been descrlbed
’ as a "loost" network" due to (Rettig '1976) . . o

o . ) N s 'Y )l‘ ' . ' 7‘#‘ . - X ) )

. 1. theklack of an R&D h1story, creating barrlers to a, comprehen-
sive network ' : “ :
o ' .-';r B )

" 2. bonds he een R&D.: usérsﬁare weak -- therg’hre few llnkages

» . . 3dl; v nd betWeen uhe sub—systems, “’ 3 Ca ._




not: the result of research' and
» m 'Lw

P

‘ . o .
4. st'atutes limit the roles of R&D in*itutions in implementa-
: f:;Lo;L ,particularly in the federal government.

An exception to this may ‘be NIMH's Center for S udies of Crime and

eMn nexlstent ' The associations within functions
. ector opera‘t'ing feﬂnts provides some exception
t X\Members of professional asSociations ex-
nge ideas Qandﬁvgluatiohs regarding innovations. At most levels

' {i‘nﬁﬁ .;i’ust.‘iee R/D&I sydtem there is more of a ‘compe-

This institution has among its

s he development of ‘a coherent R&D program, including

netheless, the ,linkages within the subsystems

o p.perat:W’e re;:ationship (university research versus
;VI %’prliv i& “due to ’c\t))mpetition for limited funds., This problenf .
e Y ,Lﬁa\*an\nnnois Regional Planning Unit which identified ,

’

ERI

Aruitoxt provided by Eic:
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. One ma proritably review the Sect'.ion on. historical development for a

‘ \ discuss*on of the goals of the NILECJ from its inception up to current

I."‘\ T p1ans. Regarding (the criminal justice sector itself, the bringing tog
| ' gether. of representatives of the three major sub-sectors (police,

4 o ; ¢ourts (ind corrections) ony criminal justiceﬂanning committeé? has

) ‘accentuated the. differences in goals, policies and Btrategies. Even
the overall system goal of reducing or at least containing crime is ‘

N not agreed upon. Beyond that, fhere is almost no«agreemenwong the
;sub sectors or evem within them.as to. what is &"ppropriate poligy and

’ ‘J strategy for the system. Th opportunic‘y for' innovation (at least

for succesgsful inrpvation) is. 'everely limited by the 1ack of goal

Yoo .consersys on the part, -of _‘:;: cial sub—sector institutions:™ Prdgrams
which cross sector lines are very difficult to implement, and even
within—sector programs may. be undermined by other suly—sector insti-

' ; ' tutions (e. g.. polatce arresting work—release residents on suspicion,

~

‘ :",5.2" ?ausing them to’ lose their jobe) The hope of reaching goal consensus '
AR . v~ " /’ ‘

V-

situation of function accountibility ?:fsdety slight. System '
i oxngj.bility might reduce the current goal confllct. ' ‘.%

B = B
‘ ) = . A X 3 . [T s

’E,R; ) . &5 ,'; - \ . . L . \
-

Func‘tions & 4 r o

o LEAA and NILECJ have inst1tutj.ona'1ized these functional'ﬁdiffemnces

by setting up separate program areas' for courts, police and correct!ons. :

The frag-nented goa1 strucfure of*this lead agency the?efore mirrqrs L
the frag—:;en;ed and Conf11Ctin8 goal structure of the sectaﬁt isiadingf.f;_
‘( 2

More spec1f1cally, R7D&I activities in the criminal Justice ‘8ecto
indica..-‘a that attempts are being made to develop guidelines that w;ill

be useful f’o é-'s tting up goals/pollcles/strate that are less -

vuine..able to the passage of specific new - leg1slation.- Also, attempts B
. # :
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e
are ensuing to draw together many issues on the conduct and management

uﬁ?& R/D&I activities that have been frequently raised in the past.
Thz-concern here is to .serve- as an. important resourcéﬂfor criminal CT
jusctica 811c\ makers and to create guidelines for the conduct of | ‘ e

R/D&I in t**s sector ‘which,will serve well during the next five to

ten years \I CJR&D 1976) LIt is just beginning to be reccgnized, for
example, that an appropriate balance must be struck between the
allocation of funds to basic and applied researcg,and to the achieve-

ment of short, intermediate and long range goals.

T -».
o 4
Lo

. 3. New Strategies _ SRR ' .

LN

As discussed under the secti‘” ‘n historical development, NILECJ has

ar,_ - .
" moved from a goal of encouragiﬁé basic research to ornte of reducing

'-,system Strategﬂié have

crime, to iﬂsroving the crim

Policy has shifted from bef T ﬁlgelof 1nnovat10n, to pro-
* ‘viding‘snﬁ]"' : .:_tion progte .iﬁé cprrent~think1ng of
‘NILEC.{_{"d%’i 2 vationlprccess. " ﬁs& _f_ ) E <
. B =L 5 "~»"-'k"‘ . . "-. AR .
Changes' A g"_“dm_nistqators, changes in NILECJ ditecto ip, changes
An publi& dﬁﬁandﬁ a@,:q‘hnges 2n Congress's attitude towards research -
ull continue to buffet this key agency ﬂp.the criminal justice R/D&Iﬁt .

R system .
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V. ADMINISTRATIVE PQOCESSES

LV -
. . .;';,g',‘\-” . 1 » . . ) , 8

- o 1. Administra.é’ive Pr?cesi'hy R/D&I Function

Adminisct rative processesgd.n the criminal justice R/Desystgm arg 5 '

best und erstood by emphasizing\the difference in the organt ons:
found at \{arious points in the system. : LN . e,
At _the research and at the %velopmeg stages, ‘the system* includes
- organizations from both the private and public sectors, incl‘uaing '
private profit organizations, university research centers, federal . M\
. . agencies, and professional z!ssociations. Few general statements ' K
o

could adequately characterize the ministrative pro'c‘ess:é'of these ’ Rt
diverse oﬂanizations._ The level 4f sophistication of :@% processes v

g of some of tnese B/rganizations is ~high and is repr'esentative of. the

L « “type oF o"'g#zation, . e. federal agency,% private profip organiza—- T
N | tions, etc.) rather tgan a reflection of the criminal _‘]ustice sectorw - ’f‘

The level.of sophig_a" { &1 tion drops oﬂf markedly “in othef organizations -—

d eg;_. -%ller. busj g3 firms, univergities. IR .
" . . ‘,....-I“ A . . N . A . Loy o
r Wt o W * A . P
e M GE
At the production, u%eting and chstribution stéggs the system more . ._E
' prominently includes private organizmons and these - organizations : . .
reflect the diversfty of sophisté,oeqi@n of Administrative processes Coa
;&*‘ _one would expect, to" fiﬁ in a. wid@iaksortment of technologies and v
2 o organizations. ’i‘he level ot sophgg‘s Eation v
‘ " with some variation) fairly hk'&gh _a: : @
: A ',‘. P
v _other organizational character*ics (size, tec‘tmglagy, major product ..
© line c.)e wo oo Sy 1 é'?‘
e g o T U R
. . :'v . e e . R . “ . - ) .E_}-;)_y;.’",’. /)
a'fhe fun’ons such @ a.qquisltiom, implementation, utilizatlon and - ‘3,
evaiuao.lonaare primarily assoc1ated with\ the user o-rganizatlons o, "% <.
» (.= g. : pollce departments) There "is wide varlati%n in user agenciés T
» ' : 5 . - 3
1 PR Lo
B3 a \ K «'-,"_}':“.‘J -,
\ ) - ) ' -'.
’ g . ‘ 5" *
| - i o
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in tefths of size and level of sophistication, thus resulting in a

similar variation in'administrative‘processes.

h-The administrative processes of organizationg in the R&D stages of

"the R/D&I system are more sophdsticated when Q' red to the user

organizations. HOWever, any general statement must be amended with
a caution to distinguish, within any general catego%& between
organizations of different siz@s, with ‘different pxoduct lines, etc.

N\

By
2. Administrative Activi:\éswih"tﬁe Criminal Justice System

> .\J
.

Policy makers in criminal justice“R/D&i are gengrallngovernment
.employees at %he federal,state'and local unit of*tbvernment level,
. and-in that capa!ity they d%cide what  kinds &f research should be
' snpportedqéFFCJR&D 1976). N | B

-  R/D&I activities in criminal‘justice are conducted by university

‘ * non—profit organizations, Wi government operations. Key
" .. policy decisions regarding these activities are often not made by
’) “*:-practitioner agencies but rather by the agencies that sponsor or * .

fund R/D&I projects. Because criminal justice R/D&I has become.
re1ative1y centralized, with a few federal agencies supperting the
=bdlkvof research (LEAA, HEW), the federal government exercises mqst

LA

iﬁﬁyhe decisiony aking power Quer the scope and direction of R/D&I, o
=Y

) »
.ﬁ, partlcularly when it is not-gn response to a specific local problem

(TFCJR&D 1976) A A
! . o " ®

£ o .
Some coordination does exist W1thin§?nd among criminal juStice R/D&I
o agencies. Notabie exaqples are coordination by. the SPAS of the ;
aém i regional planning units, '‘and coordipation of the state planning
' ;agencies bynLEAA. Coordination at other 1eve1s and 1n'other\;nst1-
tutions can be:enhanced by‘cross-lnstitutlonal boards serving as an

instrumeént to coordinate overall policies that #&ffect criminal

. Justice R\/D&I. .age'nc ies in, genétal (TFCIJR&D 1976)7 . v ‘ .
| a | ' ‘ .. .
¥ . N * . J o
; b 2 ! : 2
: : S -
) cwae ’ 5 .
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3. Admninistrative Procedural Considerations -

Four icportant mapagerial procedural bonsiderations haVe been des— - “\\\
‘cribed for the "ptoject" process (TFCIR&D 1976): : x

. v 1. Preproposal interaction between R/D&I agency
staff and prospectiuz R/D&I performers,

h

oy .
_,\u

) . 2. A formal process by ich research proposals are reviewed A@'-
e ’ P '_ﬁ'»u‘ <
- and grant or contract award decisions are made; fﬁ“,,
. - ' . ~
3. The monitoring of funded proposals; and ¢
» . f ) . ) .
# 4. Evaluation of results of completed projects.
: . R ' . " ' ‘ N XD 3'(;}
gl e Although these processes are important, and being performed within °
Al \'ﬁ}"_ ' C R ity
ﬁéﬁ}-ﬂfthe LEAA framework the ultimate indicator of the administrativ
_ process of R/D&I in a problem-focused system such as ‘criminal *uqxice
L o is whether or not innovations are implemented and have an impact on
'k o .the system. S . o : :
. . , . ‘ R "
. Ly ., . ’ . v - ‘ . . )
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VI. PERSONNEL .BASE

v The Personnel Base -is a critical aspect of any organization Qr system.
- This is particularly true'in’an'R/mﬁzﬁbystem which so heavily involves
the human component -- as does the criminal justice R/D&I system.

* . *
A, L. R/D&I Personnel

\

Two_types of personnel are important in criminal justice as in any

e

”kind of R/D&IL activity -- managers and investigators. The qualii

» 5¥$ fitations of these personnel dirqctly affect the quality, relevance
fii‘ e ;:and m:iItcy of the R/D&I systets ' \/ '
oy . - |

ﬁespite the diffﬂcﬁiﬁy in establishing ghid€lines for the appropriate
_ _-amount of training and experience for the professional staff, com- ,
ﬁ_ . petent R/D&I ggement is an egsential objecéiye‘for the R/D&I
agency funding especially in an applied research area such as

criminal juﬁtice. o ) S N_,fl ,
- - : Y
,4 P N .

The following is a possible description gf the personnel base of a,
fundlhg agency as propofed in a recent report on criminal justice

R/D&I.. :" uch an agency s staff should contain at’least two or three
A leadr"p'eubers who have a significant research status and at | ast ; .ﬂf‘
;3 C one individual with strong administrative and’ Ppolitical skills. Itéw. .
’34 d’ is not necessary f&g'the agency head“to possess all of these sﬁéll”?i:
’ } administrative apd‘ﬁglitical skills’ﬁould be more important or this‘
individual thar regearch skills. Bopéudl, as a total sEhfF,|all

“of these skills. should b2 well represented " (TFCIRSD 1976). It 2

is 1 teresting to note the recognition of the required: blend of i

Co sk ; @wwn

.-
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An example of an agency with highly trained" personnel is the,i
NIMH's Center for Studies of Crime ‘and. Relinquency. Their 9‘
staff of seven includes two. psychoioiistp (one clinﬂcal), _ L “
one political scientest, one sqg Wﬁychologis:“:m crimin-
ologist, and one social worker. . ‘I‘Mg:st&ff is strongly oriented
towards the research’ performer community and is considered one
of" the ‘more competgnt R/D&I instit#ions ‘in-the criminal justic
- sector .. (Ret.tig 1976) Their respogsibilities include making -

presentations at meetings, writing ‘articles for practitioner

1 [_,

& HBa journals, dissemination. of information regarding available
grants, working with prospective grantees on proposa]:s and\
concept papers, etc.

N | *®
There are few available prescriptive criteria for determining
desirable professional staffing patterns. A suggested (TFCJR&D
1976) optimal staffing ‘pattern is one based on an i endent
' ~ assessment that covers the relationship between theﬁisition
o %@’"‘of‘hfgh quality R/D&I personﬁl and the recruitment, retention
and work load policies. Such an assessment ‘can be supported by '
e ~ the R/D&l funding agency itself or byoagenc_ies of private organ=-
izations concermed with perso{'tnel management .

L

Some problems have been ed by the TFCJ {&D report regard-
Co ing . cz:iminal Jusu@ personnel for .R/D&I. Due to the Jrecent rap1d
7. growth of avatlable fun’ds for R/D&L in‘the sgimingl jystice sec-
* tor‘ it is difficult to achieve adeqtfatg levels of competence in "~
/- :research investigatoi‘h The availabilioy of funds-: H&g resulted:
in a sharp incri!ase in the number and types of researchers who -
do’ crimina‘l justice RB&I activities. Although formerly t:on-
“* g . 8isting of a snm. research co:nmunity, currently R/D&I per-
- LN ”-sonnel come from’ widely scattered backgrounds includ1ng -account -
‘F | ing, law, operations rea'earch, ecbonomié 5. political s::ience,
engineering, arch1tectu1@, e_;q. ‘A ]:earning -period is required

beiore they can. be ef’f@;,q &?‘in t‘he Mnal just\ice sector.,

) . : ik S
N
~ . . . .. o ?é
. BN . . Bt X
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2. User Personnel

L
- a

C o Cricinal juatice agencies (user organizations) are lébor intensive.‘
Since u”ﬁf or potential adopter. attitudes toward innovations are
critical to the rate of innovation adoption, the criminal Justice
R/D&I system faces a fomidable obstacle in the personnel resources
of its user organization. Some changes are being attempted by *
up'-grading the_sel.acti,on criteria (e.g.. : college educdﬁm)..".

Some distinctions regarding personnel mugt be'made between jhe

various functions within a, criminal justice agencyi'tld“the‘exé:"

tent that various functions (e.g.: 1in a police operation:_pa—\
trol, invjutigation, damection;~etc ) become specialized ghe
personnel resources must also become more specialiZed‘ This '

specialization can lead to greater rates of adoption of some in- k

novations. For example, diffusion of communications innovations

-

can be greatly assisted by the existence of communication special-
ists+in the police departmentsﬁv_Logically, such specialization
leads to greater awarenessfof.available innovations, greater support
for their utility and, in general, _represents a greater source of
product champions wi.&in the user organization. v U
& - . AN
This specialization of - personnel also can lead to efforts foP\
‘ some specializat}on to. aspire to a PL essional status. e
EW‘a:- . organizing of associations of specialt1es such as communication
‘ ‘i‘ ~officers, or forensiatlaboratory managers, is evidence of .such i
a proféssional directiom This movement could encourage inno—
vation through prov1ding a vehicle for d1ssemination. ' ’
- ,. .
‘ Gl J;.\""" : w ' §
, LEAA §s felpﬁng‘ riminal Jjustice’ personnel to incréise theif
. : .providing ttalning. LEAA a1so funds univer—,ﬁF

)

criminal- Justlce programs through LEEP (Law
~ %

Enforcement Education Program) Northwestern UnibErsity s -
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VII. FUNDING - - ..

1. Sources .

v

Expenditures on the criminal justice system during 1975 at all
levels of government (state, local and féderal) are estimated
at $16 bi&lion in 1975. The total expenditures for the R/D&I
.system are estimated{at 1ess than ¥ (Rettig 1976) Regarding :
-the total criminal justice sector, the sources ‘of funding are -
appropriations of governmental bodies, such as city councils,
state 1egis1atures, and Congress. Like a11 other governmental.
activities, the 1eve1 of funding is rarely adequate to meet .

" the needs), but it has been rising steadily over time. Between
1969 and 1976 there was an over 800% increase in cr1mina1 jus-

e , "'tice R/D&I funding, from $13,443, 000 in 1969 to an estimated
' . : $110 223,000, in 1976. This increase is principally due to in-'
\i\ - ~ creases in the LEAA budget as shown in. Figure 1.
Agencz Y o FY1969 L. FY1976 (est )
Federal Judiciary T ;67\ ' o 3 700 E
Dept. of-Defense = 0 S .20
HEW . 5,973 - 4,267
) Dept; of Justice ;' T 6,413; 98,154_
- Dept. of Transportation : 519. . 3,231 _
’.Treasury T ‘_7 .. .0 S . 840 _ -
, Others . - _:" Soon. - - e -
Total . 13,443 110,223 .
h FIGURE 'l -

g, . - ’ . - ' - -
. (Crime Research and" Statistics -- U.S. Governmen Outlay by Agency /:>.
($ in thousands) '

- .

. . % TECJR&D (1976) . . . .




Various private foundat ons support research in this sector

'(Ford Foundation, Gugg nhein’ Foundation and - Russe11 ‘Sage).

‘justice budget as follows:f_ - _5

 This comlpares to the following percentages in’ other areas (Radnor,

In some cases, funding. for research. i's different to separate . "$;£L
from. action funding.' Law enforeement surfaced'}s a major :
political issue in the 1960s-and this led'to[the passage of . - Q?
the Omnibus Crime Control'and Safe‘Streets act of 1968 wh{ch

provided the funding for criminal justice system activities.,ﬁ-_

‘The committment/to this issue (as: reflected by the" funding

and the amountAbf controversy surround1ng the hearings) after', '

‘a period of steady growth has now leveled of f —— LEAA pr04
'viding approximately $800 million a ually. This reflects - J

a small committment relative to the total national criminal

S " iEEE R s .o Perca‘taagu' :

/.,_ 1967 L 016 - "

S ©oo Lo 0 Y
C T cE 0.22 R

// _ .._H7; o - 197%u? S . 0-2% Lo P

B LA 1073 e N T

S *1974 (est. ) N

. '
@ -
04 . . . -

. . . : \

17 v e . o

| . [FIGmRE 2 e o Tl

Federal R&D as’'a Percentage of Total National Criminal Justlce
Expenditures (TFCJR&D, 1976) s ye : - -
¢ 3 : . T \ .-v. ’ : :

3

: Spivak and Hofler 1977)- G o e
| 4 o B . _l; .
Eduecation. - - ' g.33 - . .
. Agriculture - iaz :
oy Hedlth . e 'ﬁ4.§%,, -

e _ R lndustry 3.4 to 5.0i _
. : , S . . 7
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‘;, tlonally,.Ford endowed the Police h&:ndation\w1th $30 million -

The two largest government criminal justice R/D&I institutions,
NILECJ and the Center for¢ Studies of. Crime and Delinquency (CSC&D)

" have -the following funding (Rettig 1976)
Year . “i Funds; e
P v‘.. : | R '
Appropriated Expended
] s N . . ﬁ!
e ) 3,000 '
) ’ & 7,500 .
oo . - | 7,500 .
72 .. /2,1,000 s
.73 " * | 31,600 ?
74 40,000 o
75 42,500 - . - e
. L S R v
. . 4 : . .', A
’ S wr Vo ‘ , . .
et FIGURE*!; : ' R
NILECJ. ’

1 Funds appropr1ated and expended FY.1969 to 1975
: ($ in thousands)

. P
e : - E N
- N\

The CSC&D has -an annual operating budget Jof' approximately $4 m11110n.

Thesge f0nds are &xpended in the approximate ratio of" 60/ research

and 40/ tra&ning. e o ., i .
e LR ' ’ Y 3
) . . %ﬁ . . -‘\ £ »-
5,‘ In the prlvate sector, the maJor funder is ‘the -Ford ‘Roundation,

éxpending $70 million in’ grants between 1951 and 1970y Addi- A'A';

(Rettlg 1926) N _ \ ;
Although no detailed analysis\has bg/n perfordhd the r search

jcia'r , lems s

(Resgparc
In sbi&e of the fact that fund1ng has inc

.“f task force of NIMH. reported that research on s
t‘*incl‘dtdg crime and dellnquency, is underfunde
1975).
signiticdhtly over the past decade, law enforce

Force

nt and qriminal

Justice are not espec1ally R&D 1ntens1ve as a policy area.~

» - Lo ‘ - .
. S ) 54.:, .
' . . E R ) =

o . - 3 21 . .

1
£y 3 :
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As indicated, the federal government is the major source of R/D&I
. funds in’ criminal justice. Md)h of this money is; spent by’ non-
a v federal . goverd&ent agencies. Slightly less than 287 of :the total

o

Feéderal R&D‘budget is spent in .government labs (Federal Funds 1974)

\ .

- priations (e g..(bongress appropriates to LEAA). The secondary
Sources Qend to be grants'uswally on a sole _source basis. There
is some. cdhpeuitive bidding for grants and probably more for .

’ contra £s (bspecially on a RFP. basis) but the decision basis
is&usu ly=: cOmpétence or considerations other than low bidder.

.
.4 ' . . . ™
. . -~

. ) » IEAA funds almost exclusively solicited propqsals. 'There'are

3 types of solicited proposgls: ' // )

" ¥, . _ . o C

R e S s

SN . 1) competitively solicited (open) ; -
. . T, . R -

- i .2) gpompetitively solicited (limited); and

*

v . 3) individually solicited (sole source).

. - . o _ oL o,
. -\;‘._ : : ) 5 .

o

*

o . N .
\;\v;// ", Most fundin%{is for'limited competitively solicited proposals.

Furthermore, LEAA must.make a decision on, or suspend a pro-.

posal W1thin 90 days' of receipt ‘or the proposal is automatically
funded and’ this arbitrary timetable definitely affects the '

v

. 5' quality “of . proposals (Rettig. 1976) . : 7 . )

-

2. imgact . .

<y

Availability of funding becomes an even more crucdial igsue at
the user level when state and local governments afe asked tox,/ '

. use local tax revenue to acquire and 1mp1ement innovations or - *

‘(.P e : < . L B - ."/' [} . v . !

'./) ) - R , ) r : . o (“\

- ~

. : ' e _ . - o o ..

*Most ‘'of Qhe primﬂry sources of funds are in the form of appro- ‘

Ny . - K
e ' < . , g \ o
T, e temsp o TN



*to continue federally funded programs. These funding problénps
may result in Limited success of the marketing effort. The "

ﬁpproach‘of-the

state and local response to the "seed" . money
block grant program has been in many cases to use the money for one
t shot expenses (equipment, training, constructioh). This mini- '

mizes the impact of the program:on future. loca1 tax revenues

((as opposed to a nqw program which would require new staff and .
commitment of continuing funds) . e T

Many criminal justice system agencies actively seek LEAA funds‘even
though grants represent a small percentage of their total budget $¥~
since. operating budgets, provide little resources available to -

1 . -

' . fund innovations. : : : N .
‘ ' . . -‘ o, , '_ o s ,J
‘(\ The private sector (industty) evidently does not see enough of \
a return on investment to do m gh direct research on crimina1
_Justice 'system innovations (Radnor 1975). The basic research is
. often federally funded or most commonly done for some other sector
(e g.: pommunications technology ‘for the space program) The
Equipment Systems Improvement Program (ESIP) program of NILECJ was
an example of trying to involve the private sector fp research '
_ activities in the innovation of new equipment for law enforcement,
.v**\ through e provision, of federal fund%i;Radnor 1975) In sum the
' most critiéal issue from the. view of this analysis of the area of
'funding is thé’ funding for-the acquisition, implementation, utili-
lzation and evaluation of innovations. Funds must be obtained from
the state and local’ revenuefba e and crim1na1 justice agencies

'often lose out in the compet ion with agencies serving other needs.
, - . . e cl .

-'\1
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PR [
T 1. Current Situdtion: . ) ' .

Informatibﬁ flow in thecriminal justice R/D&I system gen—
aerallj coincide ‘with the network of institutions in the .
system., -There tends to be lateral transfer of informa-. '
tion between-units with similar functipns, particular'ly .

at the user and research levels. User organizations seem .°

.. tercommunicate freely with each other through both formal
and informal networks. Research 6rganizations, particular-
. ly at the federal or national level, seem also to interact.
N . The differences in levels of sophistication at _the two
~ends of the system tends to.impede the exchange of infor- : b§

-
-

mation between levels. - ’ : ' -
. . .

MoSt.cgmhunication between criminal justice user organizations .
are informal, with.resbect o transferring information about

innovations (Radnor 1975). ere is considerable informal con-

tac;, particularly at local, state and regional meetings and
e conventions. In a few instances, these informal contacts have
€\ evolved into institutionaliged systems to communicate and cooperate

.in efforts to ihtroduce innoQatiqﬁs into the organization.

v . _ .
“u .ﬂ .

) !
The information transfer takes place, for example, rot only _ ca
© - . RN . v

S petween chiefs of poliqg at conferences sponsored Ly the’
International Assaciasibn of Chiefs pf Polic: (IACP) and by
> . local and state associations, but also at the more special- >._.()

ized/professional gatherings, such as the Association of
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-periodicals not only make user aware]of available innova-

‘innovations.

#

Public Safety Communication Officers (APSCO). Such con-
ferences-appear to be»vitai in the transfer\of innovation
information. Professional organizations serve similar in-
formation trahsfer functions for the* courts and corrections.

f

et 1

Periodicals and magazines, such ag Police Chief ‘and Probation

are also important means of inf rmation transfer. Such

tions but also provide a degree fvevaluation of some

" St

(3 3 i
.

'Of particular importance in the transfer of technical i

.
»

~sophisticated level). '~ . =

information for police is the IACP publication._ It pub-
lishes periodica11y (monthly) detailed ‘information sheets
regarding specific law enforcement equipment and suppliés.
Such information includes description, performance specifi- !
cations: and manufacturers. The‘same organization pro-
vides, for a fee, an evaluation service for any listed

products (but not, it should. be noted, at a rigorous and

- . N
The National Instit e.for'Laernforcement,and'Criminal K
Justice (NILECJ) p videsAan information.diffusion s;iuice
(Rettig. 1976), primarily for information ahout activities
sponsored by the Institute.' One category of information

is the standards for %riminal justice equipment developed
_by the Natiozal Burkau of Standards. However, Radnor (1975)
found 1itt1e use of these standards by either users or
producers. The users found them too*sophisticated techni-
callyy the lafge producers felt they neither needed nor

wanted‘government imposed standards.

. ) - ~qte
- : : 3
R .



L
2. Problems ' !

One.major érobl in information flow of the criminal
justice R/D&I ;zjlem is’derived from a fundamental prob-~
lem of the criminal justice sector; the lack of a gGheh
- sive network with agreed upon goals and priorities. The
\> criminal justice systemldoes not function as an integrated
structure, striving to aclileve the same overall goals and
K  with some agreeme appropriate strategy. Rather it
N . is a loosely linkZ:/;E?Bcture with ‘major disagreéments on
- strategy.and with‘strong political pressures on agencies
to optimize their indiridual goals, resulting in subgoal

//// v -‘ optimization for the.system. Thus information flow within
\(J ', T the criminal.justice system, but across function lines,is
! ' . restricted by disagreements arnd competitiveness. \\“

L]

The freedom of information/right-to-privacy issues affect
. “ithe flow of information from'practitioners to researchers,
particulary the flow of raw data and its verification.
v This results in the duplicate dollection ofﬂghe same data
v o ' by various R/D&I institutions insgome situations, or some-‘;/ﬁ !

times the inability to collect needed data at all in others.
‘ . o

' C f A third problem (as noted earlier) 1s that differences in

- ;}@i. levels of sophistication between the knowledge productioay
and knowledge utilization parts of the criminal justlje
R/D&l system tend’ to impede exchange oflinformation__

between them. s i




IN.  JINOVATIONS i .

-

1. Two Alternative Flows ‘ -
* “
o R s

*In an applied sygfem, such as criminal justice, innovations frequently

1Y

may not stem from a laboratory or from university research. Figure 5
: ! ; ‘ ,
below describes two alternative ifinovation flows as described by the
. , \ L
Task Force on .Crimitnal Justice Research and Development (TFCJIR&D, 1976).

.

As the diagram shows, innovations may Se "practicé—to—practicé"
or "knowledgé—to-practice?. Practice-~to-practice innovations
typically reshlt ffom.émployee suggestions, ideas from supervisors
or other ié&;iatives within an operating agency (user). Knbwledge—
to-practice innovations result from the traditional R/D&I process. .
Additionally, there appears to be no known” comparison 6f-thg re-
lative frequeacy or importance of these two approaches to criminal

* justice inmnovation. This is an area clearly requiring furthe;

empirical research. ' : .
C N

- . -
I

2. Successful Innovations , \

‘Although there have been innovations, dramatic*impro&emenfs hav; not
occurred if spite of suﬁstantiél R/D&L efforts in criminal Justice. -
.A few examples of successful innoyatiqné include the identification '
of a processing bottleneck of persons arrgstéd‘for'feloniéb through
a court simulation‘s&stém, two-way radios for communications,*b
repdrt recording devices, lights and sirens; polygraph equipment,
' vpice‘prints, rdot control equipment, architectural innovations for P
jailsr EDP equigment for offender based tracking systems, release . 'S
on own recognizahge progréms, commpnity;based correctionél ﬁrogramé, ‘<§
behavior modification programs, police patrol allocations, training
and educaticnal programs;, forensics, etc. (Twentieth Century Eund -

-
Task Forcefon'the Law Enforcement Assistance Administration 1976).

¢

i . » S~ -~ . P ,
*Although, according to. Radnor (1975) they would not include the NILECK
- supported program (see comments on this in Feature XIVv). . N
‘ ’ ; ’ - R
o o . ) . ' & 2 6 7 - . ¢




"Source of 1dea . In;emddi'lry Step
Hon R Baged | Criminal Justice Agency Agendy-Agency Communication '
¢ lnnovation -+ |Employes Suggestions Visits .
‘ ‘anactice‘to - Progran Analysiy Professional meetings
practice) - |EtC — £te f
,; |
! - | | }' ‘;' |
‘ | S New Practice °
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| based on {mnovation
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v . Sotrce of Idea Intetmediary Step N
| . ‘ L .
© RADBesed R&D Facility 1| The problent of converting
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(kdonlede to -{Policy Research -
practice) ‘ L ,
\. o \\ 2
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| ‘ o R&D va, NON=RSD BASED IWOVATIONS
SIS CTOWES
| Co ﬁ:'ue" ' v o . ’. o .‘: ‘
N S - S 269

Full Tt Provided by ERIC.

. Q R " o "
- ERIC BN . ' \
. ' “"‘ “ ] . \ ;



. "~ 3.. Problems

“ In crizinal justice the focus on specific innovntiona to solve indl-
vidual agancy problems-has been the major apptonch to improving prac-"
tice. n*hever, as pointed out in the section on institutional base,
the criminal justice network 1s fragmented and lacks a true system
interconnecting its padrts. Although this focls ,is on the specific
neﬁhﬁ?isms to facilitate the trnnsformation of knowledge to practice,

b it réduces qhe probab ity of any single innovation being developed

\ for the whole system, o r innovations being disseminated for use

throughout the system. The res 1 "dramatic imptove-'

ments" within' the system. . . .

} Criminal justigé“R/D&I'faces an addittbnal dajor problem. Innova-
.institdtions. 'his requitea disseminq;ion and r& ‘
tenuous link between.knawledge/and practice. It also leada to .
.implementation by the user agency only so long as external funds
for special "innovative" projects exist (Yin et al. 1976).

T . e P
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g, . NESD IDENFIFICATION . . . = ® . oosi o '
R S i R SR S - . R ey
AR P TraditionaI'Sources T I A
- . ¢ b s . oA > - o .'.‘ . . T ‘.. ‘ " oo
. . . ot T ‘ kb o .f’ 5 e c;g . '.‘@P < . L ’ . : ! N o R -
R Decis&on%—of the Supreme Court can affect needs, such as in the- hand— i ’

ling of Eriminél arrests or .the conditions in which prisoners are housed /’\\iF
ng?xessional 1eg1s1ation and changes in Administration often result s ' '
o in neW~views as to what is needed and- changes in previously established
. B priorities among already existing needs. For example; Congress has
cdeemed that communi ty anti—crime programs’ (prevention) .are needed.
Prior administrations have focused on crime ‘in the street (apprehension),'
while one current focus is neighporhood justice centers (diversion).¥
: e
In the . criminalﬁjystice sector, need identifisﬁtion is. somewhat
- 'fhan systematic.?wRather, needg are identified by Congress, legisla—'
} _ tures, the- media; producers ‘with new products to market, the public and
o institutions within the criminal Justice sector. Much of criminal jus—
 tice need identification 1is done’ by producers, who have new products
developed for other sectors (e.g.: communicationsﬁtechnology) and
. want to ident{fy needs in criminal justice in order to broaden their

' market. One might say the issue of police response tige was raised to

®

awareness'by the availability of improved computer software for patrol
allocation plus. the availability of improved communication equipment._
A heightened awareneds of individual or prisoner rights can lead to
_needs.being identifieg which always ‘existed,. but were not salient.,

o
P

-~

2, New'Sources

. - . \\ : X )
LEAA has the-potential for\the systematic assessment of needs, in its

National Criminal Justice Information System (NCJIS)' LEAA has
‘ recently instituted a mechanism for bringing identified needs to the
attention of the decision makers. a formal decision memo. This memo - ‘;
-'specifies the need and proposes some general approach to dealing with
the need ' . t ) .
. | . . T"\ ‘ ‘\- . | | % ) . . .
N 291 ol




S - : o
a;'_c_‘ PR S ST R ﬁ'a . i . N X
A & B ,» . ' e
s ey s S "7
" ff::” " The LLaA legislation (Part B) establisheé a network for the 1dent1-
A . o fication of needs by providing planning furids. - This network includes
"; ce e logal. criminal justice plannigg,\involving sector institutions,
R gobernment and; public-representatlon. The needs identifled are in
1'//.‘ ;i thelﬁlans of’the SPAs for eéch state.  Of" course, these local and
o ‘.v‘; mﬁtate ‘plans’ arq at least as’subject to political and.special interest
L A “{ . .
T pressures as therfederal plans. . -
‘ ‘ ! L E 1, Y T ;, -_‘V -

P - .

“ , The research arm of LEAA NILECJ, aISo identifies needs through surveys

~and analyzing criminal justice data. The NILECT responds to. req“ésts
from the action program offices of the LEAA organization to research
needs that the program people have‘identified, responds to requests

< fxrom the administration to pursue needs that the administration has

| identified responds by fund1ng a univers1ty to look into a need which'”

"~ the university has ident1f1ed' and responds to needs ident1f1ed by -

Congress in the enabling 1egislation._~ ' "

' When the criminal justice system develops a more systematic approach to
need identification, 1EAA in general and _NTLECJ in particular ‘will: be
in a stronger position to buffer the agency against. tﬂe more random

identification of needs by Various actors outside of the system. REE

- “

©
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*. XI. GENERATION/RESEARCH

g ‘o »
v . R Tl . : H . . A C - T .
. 1. . Basic Research "~ _ &, -+ - - = % . —
. Basic research in terms of search to determine what knowledge already

exists! creation of new knowledgeaand synthe51zing existing knowledge
is. very limited In the criminalijustice sector. This is because most ,°
"~ of the effort is on applied researeh (problemrfocused rather than //

. pursuing" knowledge) It is the basic research of other\disciplin}s.
nsuch as sociology, psychology and operations research ‘that is utilized |

in the criminal justice sector; i.e., it 1is a derivative field./;There ]

is little direct: transfer of pure knowlédge from the other secﬁors to ..

e th&/siiminal justice sector, rather.. deve10ped products and pv/cesses

,Ear' adapted in production or directly mov;>into ‘the markeging stage

, (e g.; communications equipment). Criminal justice basiF research : 3

.fis dons in sone areas (e. g.: causes of crime, voice pr?hts and

4

forensicsf‘ This research is carried out by univers1ties, private

.4 industry and government. : . 'f/ ‘ ) B .
. ) N o~ l'{ . .
N . v . Lo / . / . . . »

| 2. Applied‘Research. T . K
Applied research (disciplined inquiry seeking/to produce knowledge
applicable to- the solution. of a specified problem, and either driven
by an identified need or by searching for/é:e application of the
results of some basic research) is more prevelant ‘than basic research
in the crimin ,justiceciector.w Agai ; the applied. reseﬁrch of other .f
‘sectors is more important to the cri nal Justice\R/D&I system .(for .
example knowledge developed through/applied research on communicationst. :
various operations research.activ tie§, etc.). IbStitutions involved
in applied reSearch "are more numerous . than those involved in basic

2
researCQ, and the intensity of the involvement is greater,

/ ”..&_

g
-
°
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. " . 3. Issues ' - ,\j L ) Lo e
4 - .. o R | L

. Soze of the basic issues and consi&erations for criminal justice

.. R/D&I aclude roimsp 1976): T BN
' '_" , . 1. There is a need to better éscribe the role of the re- ._“
. ' -.sear(‘;her —~ his/her aU;:OHO '(o; lack of it)»; balarnce. x 3

between the researcher's.creativity'and agency goals :
ang priortties, e |
ST P ‘ o

. - - 2.. As the majority of criminal justice research o -

involves human participants, they must be pro- .
o ‘ * tected. The current sensitiv}ty to individual
- - rights of privacy and confidentiality, statutes
' and administrative regulations regarding informed

- consenty protection of sensitive data, etc.‘a11

impact the criminal justice researcher and his/ .
- her ability to perform effectively and efficiently.

BN

-

3. _ The seiectidn of topigswﬁggiR/D&I is difficult
- considering the lack of}system continuity (see
"~' ‘ ‘ © Goals, Policies, Strategies) with their 1ack

of agreement.

The choice of researchmethods, which should be ', gb\
determined in re1ation to the type of R/D&I ac- f -f '

tivity and its overa11 purpose, is difficult
\\due_to the above issues.

Al . | ) -
g o ‘ e Y
n N . s . .

.

allthough there hds been an increaSe in the amount
of - R/D&I effort in’ criminal justice over the

" past decade, there is sti11 considerable need -

at the most basic level -- develbpment of compa—.
table definitions,fdeveloping research bypotheses,

\ - ? 294
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“and applied reaeerch in the criminal justice sector. -

-

relationships between the research team and the . oo
. user agencies (TFCJR&9,1976) l' ”',{_ ‘ »""; i
6. There has been a major shift in’ criminal justice
research direction& Interest in individual- per—-
jsonality theories has decreased 'while interest
in sociological theories has increased This may
be demOnstrated by the‘recent interest in the

: pattern of .crime through ‘the numerous victimiza-

..~ tion studies in ‘the 1970s.

As alluded to in item 2) above, there are significant problems

'regarding data reSources {obtaining data, and the form in which

it is obtained). For example, in Illinois, obtaining data on

~ juveniles frequently requires a court order. Additional difficul~.
- ties have been. identified in.the area of data problems (Bisco,
d'Ralph L., 1970). Much of the data ‘that has been collected is .

»unused Geographical dispersion of the data sources results in

not knowing- what data exists, difficulty in determining validity,

duplication and tremendous expense. Bisco states ‘that it is 15, 000

_times more ekpensive to collect data than to copy pre-existing

data. Both the issues and problems are relevant to both basic

B —— [

- o

5. Linkages

s - .-
e

The LEAA performs and funds applied research trhough the NILECJ.

"This uAEZ funds universities, private- research organizations and

other grantees to work on applied research. User agencies with
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.'_new approaﬁhes to, identif'ed problems/f'y'be funded to try out““ T
an innovation, ‘and- ds 1o g ms it 1d *._;; Hisciplined inquiry it
. &
would come~ugger khe category of appl”% research. LEAA provides
_,--'_-_' . ) v
a linkage;"'“ r aspects of the-R/D&I - '
o ":“'* ' ' . ! : .
systenh éﬁe agenéy may fund users to be le to acquire ‘the .
_ innovation, thus encouraging further development by a produé@r
Also.LEAA may fund a producer to. develop the results of applied .
research. These linkages are imperfect, ut the agency is presently
working on -a system to strengthen them._ his system, Action Program ' .
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*The process is currently being 1mplemented with the assistance(ofb
CISST staff. _ - 3 - ‘ B -
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N gt' Criminal Justice7pevelopment' Al

‘a .

.

"'Rega*ding the.criminal Justice R/D&I(system, -development . &Qrkjis ft
\\genexgl.y accomplished by other sectors (particularly when . related”

-to’equipment), with only minor- adaptation necessary, or by. practi-_'

~

' tioners or. users, - testing out:’ their ideas (particularly in the

development of programs) Some equipment is specifically develodé

- for this sector (such as "Mars Bars", light flashing/siren syste

. for patrol cars) Producers do muc development work in the equip-

hent area, whi1e users often f111. thag role in the area of programs

Innovations of a process type re often developed by an operations

’research organization (e. g.. patrol car schedu11ng processes)

of priv=te money in developing needed pro

cts. .Thus the,LEAA_role

is vital in this dev%§opment function.- -

2. LEAA Role_ oo '
_ - , - 5 . ‘ .

. . .
. : . N - [ C .

" The funding situation of the usars often di courages the investment :;

' . The LEAA has tried to enkourage private” investment in developrent by

P
&
>

L

,-justice sector.

(throuﬁh block or discretionary funds) for the acquisition of the
innovation. Further, LEAA encourages development by prov1ding marke

. N . ¢

Lt
~

-

qunaliy LEAA engages in (and funds*bthers to . do) development wor

major ‘problem is the weakness of the linkages between development. %

inc’Lc= davelopment efforts, while the testing actiV1ty

~ creating the hope that money- would be made available to local agencies

t

. research ‘data through efforts at the assessment of needs of the criminal

- One

d

n

users. LEAA is working on' imprp 1g these’ linkages and\i1s engaged i
system building at least within i somewhat fragmen ed age%cy.
,.The activities engaged in under the rubric of demonstra on usually
ften in—' '
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e ce ciudes dissemination ements. The agency is trying to move the .
R crimina1<justice sector! cioser to a clearer distinction‘between i

ol »:1'* ac ivities ch as testin and demonstratio . S
T " . sp g . . 2 - o '

..,:2‘_“ o N v Ll -—,‘ . 4 . ._ . ‘ I . /: K o . l . v.
. _Linkages between developers and users are bei%g forged with instruc- )
v ., . .
. ‘ tion mannals and support servicas, such as. training. Especially T
- in the case of new'programs or processes, LEAA serves a key linking '

e . ¢ role by the funding of ‘or participating in production activities. .

Qo - : S . - . _._ L ...

ERIC ’

Aruitoxt provided by Eic:
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«  XIIT. PRODUCTION . . . [ “»
o L 1; ‘héritical‘Linkage R ' |
oS — \
s - T

[

- K - 'y

N { - - . .'
The‘production‘function is a critical R/D&I funcbion within the over-

all flow of innovation from knowledge production to knowledge utilizatlon.

v

In the case of a physical product ( as opposedito a program or process)
A the decision to produce something especially for the law enforcement _
‘ sectOr will be based on many factors. One primary factor will be the
. . anticipated.market for the innouation. Derived from that and other
| consideration’s may be the anticipated margin or gross Qrofit. Further
-consideration will be given to the ease of production in the existing
facilities utilizing existing»equipment. Howgver, often the product ‘

*_J‘is‘already being produced for some other sector and therefore produétion'

1s not really ‘an issue for the criminal justice R/D&I system.

S
o,

In the case of‘prograns or processes, production becomes an issue of
preparing instruction manuals and providing support in “themowledge -
" utilization functions (support such as help in installation, implemen-
tation assistance, plus ‘training and perhaps trouble shooting) Thus
there s a strong interaction between how well the production is
accomplished and the amount of support services requ1red down

the road, not to mention the marketability of the program or process.'

'It #8 probably key,in the case of a product, to“obtain answers to -‘the
marketability and'profitability‘questions prior to the investment of
najor research and development funds; and to ascerta1n the likelihood

. of finding a producer,




2. Recent Initiatives .

-
. .

o LEAA (tnrough NILECJ) uiidertook a program in the early l970s to
l;" . : advance the equipment~b\ing used in the criminal Justice sector.
S 'The program was called ESIP (Equipment Systems Improvement Program)

' ' The program had maﬁy problems associated with it, including a number

" related to production. At least in some elements of the criminal

I v justice sector, thete was seemingly sq little hope that a profitable

& T 'qarket could be found (in ‘terhs of local fundinglavailability and

| L j-f other problems) ‘that producers could not see a price/volume com— '

- bination that would justify investment in volume production, and
hence were generally not attracted to the new products addressed inl
the ESIP activity (Radnor 1975). To some extent, a very broad demon-

.stration program on the part of LEAA (e g.. .to improve prison..
overcrowding) could possibly function as insuring enough of a

market to entice producers to invest in an innovation. . L

[ .
.

A notable ‘example of the difficulty in production for the criminal
justice sector can be found in the communcations area. LEAA sponsored
the development of a lighter, less expensive and more eéficient
portable radio than ‘current equipment. However, upon the completion
_ of the development, it was unable to identify a producer willing to
", ' assume production responsibility (apparently due to the likelihood
of small’ returns). Consequently that,particular~portable radio
'.has never reached the users for which it was intended (Radnor'y1975).

. 8

To eome\extent'LEAA produces "packages'" ®or dissemination (see the
- section on dissemination). Production takesgplace in two forms --
"exemplary programs"vanév"prescriptive packages" which are developed:
for dissemination as many-prospective users as possible. The pro-
duction.isqsometimes accomplished by outside contractors as a result

of direct funding by NILECJ (Rettig “1976)l

ay
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3. Production Sources

The proouction function in the criminal justice sector is perfqrmed

by a wide variety of organizations. Equipment is produced”by i *"*

(3 I ‘
private, for-profit firms which range from;very small to very large

in size and which may focus on criminal justice as their primary
market or (more likely) may consider criminal justice to.be a .
‘ secondary maéket (Raduor 1975). Production of "packages" for

disseminatiou ("exemplary practices" and ' prescriptive-packages")* .

2 - 1is provided by’ NILECJ through its funding of outside” contractors

(Rettig 1976). - : : : . .

A { B

*See section XIV on Diasemination.

A . ' )
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XIV. XARKETIXG/DISTRIBUTION/DISSEMI ATION/DIFFUSION ;
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A. l Hanketing'

applicable to the: equ1p-
ment aspects of the criminal justice sector, while dissemination is

e ) Of the above categortes, marketing is gmos
S appropriate for ‘the procedure and process ovation., This major :
and hnowledge utili- -
3.zation is an important consideration during ; cision;making activi-
. dSbion should.not

B #  (but often is - Radnor 1975) be made without cohsidering marketing

- opportunities and strategies. To the extent thgt the criminal
justdce R/D&I system 45 driven by deed identification at the user

1inking function between knowledge productio

ties 5f the prior stages. The production dec

- = 1eve1 and that the acquisition 1ssues have been considered then -
. the marketing decisions would be made early in‘the ‘process. If - -
' the user has the funds to acquire the innovation andyrecognizes tha-
it is in reSponse to needs that he has participated in identifying,
~ -a receptive market should. be found, though these conditions seem
-~frequent1y to be absent. To the extent that LEAA provides seed
. ﬁoney funds for the adoption of innovation, di se ation may also
be fac11itated. S ' S : .
. ¥ o . . : v =

2‘.' ’

Probiema

Marketing -and dissemination in the criminal justice'sector are faced

- with the problems of a fragmented and diverse group1ng of organizations

Ly

. ‘which function at all leévels of government "which vary ‘extremely in
. .s!ze and sophistication, and which are geograph1ca1Iy dispersed
A notable example of the difficulty for the criminal Justice sector
» can be found in the communications area. As mentioned before, NILECJ -
sponsdred the development of a portable radio intended to be lighter,
less expensive and more efficient than current equipment. However,

7 ) . 3(/"' v ) . * \
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wl‘il'fupon tne-co:pkecion of a relatlvely successfullcontracted out’ developw
- ment progran, it was unable to identify a producer willing to assume
"marketlng production and field service (a very costly factor) re- .
sponsibility due to the likelihood of small returns. Consequently
the:equipment h£ never reached the users for which is was intended
L (Radnor 1975). . ’ ' -
The problems of_communicating information abOut a new product to a .
large urban police department are vastly different from dealing with
a small rural enforcement activity.\)On another dimension, different
orientations are present across various parts of the criminal justice
'system (corrections, courts and police) Disgseminating knowledge
about an innovative program which requires:the cooperation of all
parts of the sectdr is thus difficult‘(such system-wide innovation§
are very rare). LEAA has developed specific dissemination~activities
within NItECJ-such as the Office of Technology Transfer (Rettig 1976).
- These'activities include arranging seminars, vigits to sites af,
demonstratlon programs, demonstration programs themselves, and the
provision of data about the programs (NILECJ ' April 1976).
’ ~
This step is interactive with the amount of'support avadlableito
the -adopting agency. If project selection decisions are informed .
- by user need identification, then selection of location for demon—
stration programs would include consideration of the potential mar-

keting benefits of strategic locations of demonstration projests.

Producers of equipment (e.g.: for police) face a two phase market,’
wherein they first have to sell the larger more sophisticated
agencies (large metropolitan departments and/or state police unlts)
and then await the word to reach the many dlspersed small units
through their contact with people in the larger.units. Marketing u
may include appearing at professional conferences to.show .

equipment or describe a new program. .




A

. k) -
3. -dther Dissemination Activities

. . .
. . . .
L ¢ .

-

¥4
Another dissemination.activity of LEAA s the National Criminal -
Justice Reference Service,.the national and international clear- _—

inghouse for reports, studies, etc. This clearinghouse sends

‘ " -abstracts of doquments or completed documents to over 30,000 sub-
gcribers who have indicated their special areas of interest in the
.criminal justice system. Included in this dissemination a(e pre-

-~ striptive packages and exemhlary programs, Additionally NCJRS will
respond to.sbecific inquiries with a computer printout of all abstracts
in that area. Information disgemi ed through this seryice includes
innovative programs, processes, new eg ipment (and their evaluation
when’ completed),film& announcements of trainingcprograms and con-
ferences, etc. (Rettig 1976),

LEAA encourages the adoption of innovations on the merits of the pro-
gram without any financial incentive through itgureview of fﬁe plans
of state planning agenciess through its discretionary funding programs,
and. through direct. marketing or innovations to the criminal justice
sector. This is a new emphasis for this agency, one which has impli-
cations for the other operations of tHe agency. If programs are to
be marketed or disseminated based on merit rather than as a method

of dispersing federal funds, then the evaluation process throughout
‘the R/D&I system would be affected. To encourage local agencies to
try to obtain funds from local government for innovations would
require facts which clearly.indicate the efficacy of the innovation.
The specification of the marketing activity as a specific step in
o the LEAA process of program development may thus have a major impact

on evaluation throughout that agency. *

.....

vy ‘ .
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’ TAc uisiton is the beginning of the knowledge utilization part. of
the innovation process. .This function represents the activities R

‘ which the user goes through in order to obtain the innovation.
oo Acquisition steps and procedures have a major interaction with.the

' previous function, marketing Dissemination strategies take into

account “the’ structure and capacities of the acquisition function.

) For exampley since most of the market is relatively unsophisticated
in the acquisition function and usually relnes on the larger
criminal Justice agencies which serve as leaders in innovation, then
the acquisition activities of these leaders become critical for

- H
N ~

- . the entire sector. . ' ' '

1. Problems

[

ACquisition involves: awarenenss, search bidding, testing, evalua-
tion ‘and finally purchusing _ Generally crimin justice agencies ' ' B
iack the™ resources and technical skills for conducting testing and o
‘_evaluation. LEAA attempted to provide standards for criminal Fus-
= - tice. equipment through ESIP (Equipment Systems Improvement Program)
’ | TACP . (the International Association of Chiefs of Police) provides in-
.dependen: evaluation of the products. The principal impetus to ac- .
quisition is still informal communication from the leading .agencies , ‘-

.

to the foIIOWers. This may come from meetings, conventions, trade - v,
journals or informal communications. One function of natlonal (and, : o
international) training programs such . as Northwestern Unlversity s

: Traffgc Institute or the international training program of the :
Federal Drug En orcement Administration is to provide an opportunity ' - -

B

for professionals to exchange information about the latest. innova-

~

tions in equipment and progesses. ,

%
3
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" ‘a series of killings, an assasination, airplane highjackings, etc.
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A great barrier to- innovation is .the lack of funds with which to

purchase the new equipment. Most of the budget of law enforcement

" agencies goes towards personnel ox fixed costs such as cars for police

- or food for prisoners.° Thus little discretion is left for new inno-

vations. The Omibus Crime Crontrol Act of 1968 and the agency _ y
created therein (LEAA) have ppened up the opportunity fo; state and

local criminal Justice agencies to. engage in acquisition of ‘innova-

tions (Rettig 1976)e, This b1l did not ~create the sophistication

: necessary for .an effective process of acquisitionp Some sophistica-

tion was brought into the system by creating state planning agencies
which were responsible for approving the expenditure of block grant
funds. This agency both imposed constrarnts (such as requiring bids)
and provided some technical assistance in acquisition processes

(such as standards for communication equipment) ' :

. To 'some extent: the influence derived from the control of the funds
was used. to impact ‘the form’ of innovation - (such as requlring comm- ) %*
unities of a certain size to join with surrounding communities in ’ '
developing communication programs) The LEAA office in Washington has

~
more  control over recipients of money which is directly controlled

' by the agency's discretionary funds program ard iesearch program.

Specific acquisition procedures may be imposed regarding bidding and

'standards. Acquieition activities in the program, ptocedure and

~_Pprocess area. are primarily driven by awareness of an existing inno-
vation rather than awareness of a need. An exception might be a
highly visible critical éV%nt which demands immediate response --

More typical is the situation where a lead agency (e. g, LAPD, .
California prison %ystem, Massachusetts juvenile system) develops

an innovation; and the acquisitlon Process consists of adopting the
lead agency s innovation. IPrograms such as Work Release and the .

Des Moines project were promulgated in this manner.

!

- _. '. e

9.
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3. Courts
W

A special problem exists in the'court area of the criminalxjustice

system. &A funds and attendant requirements were viewed as a

possible violation of the separation of powers provision of the con:'
stitution, so the courts generallgwgefused to apply for LEAA funas.
O ‘

Recent legislation, amending the enabling 1aw, specifically elim-

~ inates variousbconstraints to the use of LEAA funds by the courts

(e.g}. changing-a lot of "musts'" to'"would be encouraged to" and

_ exempting the court 'S programs from control by LEAA) in the hopes

of a11eviating the. court S, hesitation towards the use of LEAA funds

for needed improvements.

/

4. Other Problems

One of the major barriers to acquisition might be differences in
‘value systems'as_toswhat constitutes a desirablé innovation. ’Esf

‘pecially as regards innovative programs, the same'program may be

viewed by one sector ‘as "coddllng cr1mina1s" and by another as .

 "cruel and unusual punishment" For example, in some parts of the

U.S., the concept of indeterminate sentencing (e.g.: 10 to 20 years), -
a California irinovation, is now being viewed as more punishing than

a flat?time'sentence (e.g.: 18 years) with time off for_good be-
havior (thus, a sentence could be only 9 years gctual time).

. Perhaps a major stumb11ng block to the acqu1sit10n process is the

fact thaf nearly all cr1minal Just1ce agenc1es are'under .the auspices
of a unlt of government, and @onsequently do not have direct control
over their purchasing processes. "Rather, they must either get approval
to accuire through the 1nit1a1 ‘budget process ' (having an item 11sted

in their appropriation) or they must obta1n a special appropr1ation

S (7
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for that purpose. As we have indicated, the level of sophistication

| azeng user agencies‘is generally not high However, it 1is usually

much less among. the non-criminal justice government employees respon-
@
sible for the flow of funds. Consequently, altho a polrﬁe agency

‘may feel that an tnnovation would be of great assigstance to 1its

operation, the purchasing department, city council:or budget- direc-
tor might substitute items (thinking that-the need can be nket at

lower cost).

The bidding process often‘reduces:rather tﬁﬂg encourages innovations.
Vehicle: manufacturers may attempt to produce a vehicle in their line

for law enforcement use. - This vehilcle is m&c:fiedvto increase safety
in high speed pursuit, yet the'bidding proceks may frequently eli-

" ‘minate such vehtcles due to additional cost for the modifications.
‘Unless the users can convince the purchasing department that it is

i ) ) ’Y‘Ab. ..‘ 'v' v: P . : ‘ '
f : . .

_necessary, the innovative vehicle is unlikely to Be ‘the one selected.

‘( s
- .

3uy
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 XVI. DMPLEMENTATION/UTILIZATION . L /
i Ideally, the potential problems of this stage of the R/D&I process have
‘ . been considered. all along the way . The capabilities of the user (who
:> could in‘ some cases also be the developer) to implemen and utilize
the innovation could affect research development, marketing and acquisi—
<. tiom decisions. Although suqcessful business concerns would be un-
. likely to engage themselves in the creation of innovations’that are far
. too sophisticated for the intended users, government supported R/D&I.
systems may engage in this- activity in the hopes of providing leader-
‘ship to improve the technical competence of the users. ‘ .

.

5 G

In - the criminal justice sector, the typ& of innovaton which requires
sophisticated technical skills (Wilson & McLaren 1972) may be a, new
communications system or an operations research application to -patrol
scheduling (e.g.: randomizing the time when an area is patroled).
These innovations.may require ‘a structured implementation plan, perhaps
using implementation techrdlogy such as PERT (Program Evaluation and

: Review Technique). Activities involvingtboth producers and users mayl/
include: hiring new staff,.training; designing and acquiring supplie

and forms, perhaps some organizational-development interventions to

PN

'overcome resistance to change, preparation of facilities, actual in-
: ?' stallation, testing and debugging, trial run and finally, monitoring, -
evaluation, feedback and modification. The end of this stage may be

marked by a formal acceptance of the innovation on the part of the user;_

»

: , : v e -
An innovation about a new sophisticated (in a behavioral science manner)

method of working with juvenifes or adult offenders (such as the appli-
cation of behavior modification techniques) may require the same type ‘

of training and careful plapning to be properly implemented. :
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1. Aéproaches'to Imnlementatiﬁn/utilization

o \ o ' ‘ '
. A, , 7 .

.~

: Font stratdgies are primatily used to encourage the use of criminal

justice innovations (Yin‘1976):

1) Specific innovation -- the promotion of special specific

‘€>”“/B;o%§;ts through selective funding of grants.

2) Using intermediary institutions such as the police founda-
‘tion and the Vera Institute to promote implementation and
utilization by users who have a positive relationship with
these institutiohs . - . ‘ p

- 3) User agency R&D units‘-: concerned with immediate problems.
These units are short-term in their orientation, but since.
they are responding to agency identified needs, use of re-
search findings is not uncommon ., - , 4‘

R o
.~ 4) . Dissemination of written materials to users. regarding R/D&I
- o findings." HOWeVer, "all of the traditional strategies
appear to have some serious shortcomings and may not hold
great promise for the future. One reason for the diffi-
cultdes may be that the traditional strategies have been
aimed at the wrong target group — i.e., the local service
) practitioner agency . . . they may be more effectively ‘

applied if’addreseedftq other institntions that . .‘.‘have

a potent influence over the work of local service agencies."
, .
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Possible alternative points of entry, those with "potent influence"
include institutions concerned with training, certification, devel-~
opment of new legislation, professional activities and the organ-
izational function of the local bureaucracy. "More gpecifically ¢

‘ (Yin 1976): . . ;
1) training: police academies, law schools

2) certification: “both initial and promotional exams -- civil

]

seryice or other; ' . ,
3) new legislataon: ﬁaking legislators aware of innova-
tions -in the field;

-
u

4) professional aCtivitie§: using professional associationsg

to disseminate R/D&I nformation to users; and

5) . ~organizational functions:’ assuring that R/D&I 1nformatlon

, .

"is received by the organizational decision makers (e.g.: the

. \
_individual who decides what equipment to buy).

o Some significant implications to these a1ternative strategies have been

postulated. For example, Yin (1976) lists:

o "...a less direct link betWeen a specific research proJect and a
' specific change in criminal justice practice. A
~ “- -4 "

o

'...tnere will be* a much longer time lag between the R&D activity

and the eventual’ installation of new practices.

r ¢ LA i i
I . . L . : A
9. : 4 N
- k3 R L : v .
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‘"...R&D utilization strategies will be aimed at different target

audiences." - : \

. ‘ . ,
o o - : : e s

“the use of natural entry points does not preclude continued use of

. certain traditional utilization sctiuitiesmqm
O : . : . i :

These.impiications when couoled with Zhe compOnents oftthe institu-
tional analytical process -- barriers due tﬁ*s lack of R&D history,
weak bonds between ‘elements. in the R&D user system, weak ‘
bonds between the R&D institutions and users, and statutory limits
on R&D institutions roles and responsibilities -- may be the reason

for continued use of traditional strategies in the criminal justice
system (Rettig 1976) , . '

NIMH's Center for Studies of Crime and Delinquency uses two approaches_
to obtain utilization of R&D results -- an information program dissem-
-inating monographs and reports,on both topics an&”issues;and.s reZEQQEE’
utilization strategy specifically‘deVeiOped for selected projects.,
NILECJ's approach is similar. "The underlying logic within NILECJ
for research utilization is to systematically'package the results
for the research program and disseminate them'widely to the criminal
Justice community" (Rettig 1976). Three approaches are used to
accomplish this: the National Criminal Justice Reference Service,
- (an'international clearinghouse for researchers and practitioners
~with over 30,000 subscribersk.exemplary projects; and prescriptive
. packages. . Additionally, NILECJ's Office of Technology 4ansfer bro-
' vides short training programs on a limited basis for proggams of -
special interest;;'While the OIT is building consideraole redundancy
. in the communication‘channels:to.proSpectivelusers, "given the com-
o | " plexity of institutional relations in the criminal justice policy °
system, the establishment of communication channels andlnetworks is

[]

itself of great potential importance'" (Rettig. 1976).
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2. Implementation/Utilization Iss

» ' J
eg.
5

. ’ _ .
Establishing a new coOmmunity correctibns program may require site
selection, hiring and training staff;.new forms, new procedures,
selection ofqparticipants and the skilis required to gain the sup=
port of key“pﬁ;sons‘such as the local police, neighbors and perhaps
the. qourt. The skills to accomplish the latter may be just as N

scarce. as the echnical skills discussed previously. Another program

may rzgyire c
munit;r:.A.nti-Cﬁi
barrien? to i M
systems. Th”se‘difficulties may prevent the producer from ever
gettin }nvol ”d ifi this sector. Regarding innovative programs,
often little c nslderation is given to implementation problems,

and the time ﬂgcessarx-to get a new program running is often under-
estimated for* thig reason. Utilization can become a}problem, es~
pecially if‘%upport is withdrawn after the implementation process.

ol “} ' BT
‘,’ hJ n' - ) 1 ~°

In criminal justice, there is often a,great deal of enthusiasm attendant
with an innov%Ei;% bringing along a great deal of support both internal
and e;ternal The user agency may be particu1arly responsive to the
implghenting staff but once the newness ig over, this responsiveness
mafﬁdiaggggar, along with the handpicked staff which performed the

ent

ion pilot test. Sustainﬂng support may be laching both in-

unity organization skills to implement (LEAA's Com-
Program). Implementation problems may be great
vations in the area of equipment or sophisticated

implem
ternally and from the producer. Unless sptcifﬂc mechanisms are set wup,

‘diffusion within the user system may not occur, inhibited by Jealousy ..

or poor communication.

o

.

The large urban elements of the criminal Justice sector have less
problems with implementation and utilizatlon since they are likely
to have spec1a1ized staff to be involved on a full time basis. They

may also have a much closer relationship with the produc1ng instity-

ﬂ-/ . . PEES
1
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tion. The producing institution may be willinﬁﬂto invest moré effort

in the implementation,of a large system since the sale will be larger

"and follow-on benefits are likely 41f the large agency is considered

a leader by the smaller agencies. LEAA and the.sub-agencies created

by the enabling legislation, fstate criminal justice planning agencies)
aill fund agencies to allow them to purchase implementation support.

' They also provide some direct ‘technical assistance. When preparing
instructions and manuals for new programs, the need for‘language
which will reduce imple@entation problems is taken into consider-
ation (specific step by step instructions and check lists may fa-

- cilitate implementation). LEAA encourages -.close association of users
with the "producer“ in a Pituation of trying to encourage the dis-
‘semination of an exemplary program (for example, the Vera Institute s

bail program or the Qgg,u::nes Community Corrections Project).

. ‘-

s



XVII. SUPPORT SERVICES koY ' ‘

*  Research/Development and Innovation systems require support from insti-
tutions outside of the system or marginally within the system. Such
research support service include: research librariés, supplieré and
méintainers of: lab’ratory equipment, computers; offite equipment,
automobiles, weabons, etc; R/D&I system institutions must decide
whether or not to.develop the needed capaBility within the system or
to acquire ‘it from an-outside support service. The criminal justice
Research/Development and Innovation system ralies exteﬁsively on
institutions gutgide of the systeim or those which spén several sectoré.
Many criminal justice sector innovations involve technology transfers
aéross sectors. Sometimes these attempts fail when inadequate atten-

tion is given td3the unique aspects of the criminal justice sector..

o

G

‘N

1. Problems

.

/3

ment Program failed to bring ({nst tutions from other 3;::355 into *the

. pfogrém (Radnor 1975); In mamy) ihe R/D&I system fu ctions, the
-y ’ , - .
institutioﬂs\ana_lBV01ved only ¢n the fringe of the criminal justice -

sector, with most of thei;‘ﬁorkvbeini done in other sectors. Weapons
may be principally designed for défense,.;i;h law enforcement being
a secondary market. The lack of qualified,consultants in the area of .
- implementation in law enforcement is a major weakness of the system *
(Radnor 1975). Many universities play'foles (e.g.: Northwestern
- , Uni&ersity's Traffié.Institute in traiping);‘ LEAA has pla?:;/f/majﬁf///
role in invloving external institutions in the criminal jué ce -,
R/D&I system by providing the funding and serving as a linking
mechanism to encourage the participati&p of these sector spanning
agencies. There has been some notable éuccess in this area. Motorola
'. has develired a line of equipment_expregs;y‘for criminal just?ce
fons. . \

communic@
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Finally, a great reliance on the public sector exists since the fail-
ure of the criminal justice system has a significant negative gffect
on citizens as more of them become victims of crime. Consequently

there is a major effort to involve private citizens in the R/D&I

° process.
s . e
“~_ R i\

¢

2. Other Issues'

The above are by no means exhaustive, merely reflecting some of the
ﬂ .- ‘needs of the process and activities of the R/D&L area. Fon example,
‘Daniel Bell (Belf. 1976) categorizes tasﬁ which would provide oppor-
tunities for a greater degree of public participation. This in '
tufn_is perceived as a useful means of addressing'critical issues
in the area, since these task forces would represent constituencies -
which are not found in the established criminal justice R/D&I net-
-7 (l work (advisory bodies§ fact finding bodiesd; pubiio relations gtoups;
policy recommendation groups). Such groups would provide relevant
%finput into the foci of R/D&I activities.

In the area of personnel selection/recruitment/training,external
agencies and private organizations can assist in the search fo :
qualified staff. University groups or external advisory bodies
_can provide services in reviewing new proposals (peer review) .

Nongovernmental agencies/individuals serve as technical consul-

tﬁnﬁs. . . ) & .

In the'case of particular research projects which involve human'sub-
jecth, review boards (e.g.: of universities) provide services in
1te9ps of erisur¥ng that proper procedures have been followed in ob- .
tai informed consent of participants. Such boards judge com-~ ;f' 9

. plidg %,qh- established national guidelines.

" _‘,Communication-mechhidsms to involve these types of external groups
~ are essential to the adequate functioning of. the R/D&I activities of -
the criminal justice sector. : : )
, o . . v
Q 3; G - )
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. XVIII. EVALUATION RESEARCH ' : ’ .

The phrase evaluation_resaarch implies evaluation conducted incsuch

a way as to expand the knowledge base. A single funcfion in the R/D&I
process =ay be evaluated as may the entire process, and evaluation as
a specific activity is vital in several functions of the process.

f; the research generation stage, ewaduation ia made by tests of -the
innov*;ion. In the development stage, evaluation is made of the re-
vised product. In the marketing stage, the evaluations gained from

. gé prior tests and demonstrations are importaﬁt data to utilize in

the promotion.of the innovation. The user evaluates the effectiveness:

* and ‘and efficiency of the imnovation, while the researcher or lead

federa;'agéncy may wish to evaluate the entire R/D&I process.

1. Problens

In the criminal justice sector, evaluation has éenerally been neg~
lected. With the advent of federal fundlng in ‘the late 1960s

and the evaluation réﬁﬂ#red by the enabling legislation, this func-
tion received more attention. The implementation of criminal jus—-
tice was impeded by difficultiés which plauged social programs in
many sectors. One.problem, which frequenfly occurred In the evalua-
tion of federally-fﬁﬁded innovations, was that the gr;ntees often
did not concern theméelyes with the issue of evaluation until it
became time to request continuatjion funding. Thus evaluation people
were not involved until Just béfdre the end of the program. At

that poinqvit'was virtually impossiblé to*conduct a good evaluation,
*since inevitably khe data needed had not been collected. Another
problem emerged in the cases where‘evaluékorStwere brought in early
in the process. Here, the desire of the evaluators to "help"

causes two difficulties. ' One is the well knowﬁ issue of the

eValuator being coopted into given a favorable report on what

~ 3;7
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,

' the program looks liknhnow that he has redesigned it. The
other less discussed point is that the program person may'not
fzkl freé to disregard the evaluator's suggest}on for fear of
incurring his anger or at least an "I told you so" posture to-
" wards the program, pafticuiariy when refhnding is an issue.
Even evaluators with great integrity havé not dlways been able to
'reaist the temptﬁ;ion ot interpret the results in such a way-‘
,)’//,aa to accentuate ; failure w%ich, in the eval&ator's opinion,
might not have océhrred if the program people had listened to the
‘ evaluator. One wdy around this*difficulty may be to use different
ﬁvaluatoré for formative than for summative evaluation. There hds
been an attitude in some areas of criminal justice that impac;..
evaluation is not needed ("We know what needs to be done") ané .
only process evaluation 1is desired efinding out 1f the program has

been izplemented correctly). -

’ The,Task Force on Criminal Justice R/D&I report identifies specific
problems with criminal justice evaluétiqg\iych as:. methodoiogical
deficiencies, failure to collect process information, fa}luge to .

use control groups, failure to plan for evaluation and fallure to

disseminate evaluation results (TFCJR&D,VI976).

’

7#? ’ ‘ 2. Méaning

' 4
There also seemsgto be some confusion about the meaning rof various

terms associated with evaluation such as: evaluation, evaluation
- A fesea;Fh, monitoring, and reséarch; There are statements in LEAA
g’ - documents that evaluation of demonstration does not ﬂeed\to be as
rigorous as evaluation of a test. Suc; statements imply different

typés of evaluation for different functions:in the R/D&I system.

» - . - ¢
_ . o ;- _
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What evaluation takes place in the ciminal justice system is funded

by or sometimes performed by LEAA, either the Offica gé Evaluation

in . NILECJ or the program offices in the Office of Criminal Justice
Programs. The eva1uatidn#staff in the Office of Planning and Manage-:‘
menb develops the LEAA evaluation plan which identifies the programs
toibe evaluated during the upcoming planning period.

3.7, Criteria- |

3 An overarching diff;culty which pervades the entire criminal Justice

sector (not only the R/D&I system) is the issue of which criteria
to use for evaluation. LEAA itself is caught up in.a debate between .
advocates o a criteria of reduction of crime and of improving the -

criminal Justice system (Blumstein 1965) Fuzzy criteria such as

'_ aid. in improving the ysytem are virtually unevaluatable. ‘This d1ffi-"

culty is often resolved by IOWering ‘the’ level of the .evaluation to

.. ggme process.criteria such as’ grants made or programs initiited.

1§ : . ) S .

Upgrading evaluation to include such impact criteria as, reduction of

crime is fraught with political risks. It has to be recognized that
crime is influenced by so many other variables that crime reduction

may be an inappropriate ‘measure of effectiveness. This position,

—-. however, could be fatal to an agency which\is expected by Congress.
" ‘and the public to "reduce crime". '

L N

Among the evaluative factors or measurement tools that could be used __

in the criminal justice sector are the-following (TFCJR&D'19 6): 7

; A | J. /

'—'.Change in the umber of crimes in the area in which
" technology is used;
- change in economic loss resulting from crime; - .
- change in the number of deaths and personal injuries ' '

S

resulting from crimes _ - Ty

- change in psychological harm. v o !

;

b ?' | - B . _é}lf)



' change in- the number of Suspects arrested or conv1cted

i

-

b - more or less efficient use: of manpowers;.
.change in equipment reliability ‘and/or ease of use; and
change in the lével of citizen fear of crime

However even these factors haVe basic.and . inherent weaknesses as

' evaluation criterfa. FJ? eﬂample, in the evaluation of a crime pre-

vention program, it may be noted that ‘there has been a significant
‘reduction of the targeted crimes wi hin the area ‘that the program
' operates. Furth&r analysis ‘may welI”demonstratL that there has .

. been no overall reduction of crime, but rather ' geographical dis-

placement"—- that is- theamoving of crime from the jurisdiction
in which the program operates to a neighboring jurisdiction without 3‘“
such a program Consequently the questioz of whether there would

have been-a crime reduction 1f the program were comprehensively x

- e

applied in all jurisdictions rémains unanswered. | e

e . : . .

4. Standards‘ - . B e

There\are significant gaps in standards needed for criminal justice

| _evaluation. Existing evaluatipn research tends to e asize evalua-

tion of technology or laboratory evaluation, and the development of
ideal performance standards for existing technology (RFCR&D 1976).

' The evaluations do not tell whethey’ products already in use meet es-

tablished standards. Eprthermore, the standards that are developed
often do not- reflect the differing needs among agencies For example,

standards regarding communications equipment may eliminate equipment

" that would not be’ effef:tive in hilly country.. Yet for law enforce-

ment . agencies in the plains states, a purchase of "below standard"

: equipment (at less cost) may achieve : the required level of equipment

effectiVeness, since there is .no hilly country within the user

'agency s juxisdiction. .
. LIS

In one sense evaluation completes‘the R/D&I process as the final ’
activitv In another sense evaluation may be a beginning as it
triggers the process to seargh for a better innovation and provldes
the. feedback loop to a new inngvation cycle 8

.)‘I -
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o entire process for need identification . through possible commerciali--

7’

~and prescrigtion.

%IX. RESEARCH ON R/DSI

e

1. Current Situation 'fA

. <r"-v : : .
In the~crimina1 justice gector, research on the R/D&I systemfhas
primari y taken the form of . distillations of expert anslysis and
opinion. There "review of the situation“ type reports (Twentieth
Century Fund Task Force 1976 & National Academy of ‘Science 1977)

have been based on interviews, site visits, archival records, and

discussions among panels of scholars. ‘Like the Report of the Task .
Force on Criminal Justice Research and Development these reports.
contain prescriptive recommendations. The NAS study of NILECJ -
(National Academy of Science 1977) is directly R/D&I re1ated, and -
is again more descriptive and prescriptive than analytical

Recently, there have been specific studies aspects of the R/D&I
-8ystem such as the Lazar Institute s Extern Review Mechanisms -

(Lazar 1976). These-alsolfollow the above)format of description

&

' Finally there have been few actua1 research studies on aspects of N

R/D&I One was conducted by Northwestern Univérsity s Center for
the Interdisciplinary Study of Science and .Technology (CISST) on the

Equipment Systems Improvement Program oiZNILECJ (Radnor 1975). This

study was university based and analyzed the nature of the R/D&I system
as it related ,to criminal justice equipment. This study analyzed the

zation of innovations, discussing,each step of the process. -

.
@
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v‘2.' 'Problems( - E
- 7" 0ae of the impediments to analytical'research on R/D&I in this sector -
e is the lack of unifo!h definitions among the various R/D&I projects.

Y

~ The absence of a common terminology makes compgrative analysis diffi-

, . cult at oest, and leads to the-descriptive/prescriptive research identi-
- fied above.‘~ A factor that contributes to. this impediment is that

R/D&I in criminal justice is performed by a wide variety of sectors

. _ other than criminal justice. ‘As the section on the persd%ﬁEI base “f;' .
- A - points out, the rapid growth of ‘funding for criminal justicé R/D&I has #

-

resulted.in an equally rapid growth of the. nufber of disciplines with
something to offer." = - S ‘ L '
Another impediment may‘well:be'the disparity in user groups. As pointed
out in the preceding secti N user group may weﬁl range from schools
(for prevention programs) o corrections (for rehabilitation programs). 2
JThis lack of a singular "mission" that is .agreed upon even within the E'
)(X ’ criminal Justice system itself, much less by the tangential systems"ﬂ
| . such as schools, social welfate agencies, . economics, etc.,‘ makes it

digficult for prospective- researchers of <riminal justlce R/D&I to gain ,

encouragement. o 7 » i _ , '
The above: leads to the conclusion that research of criminal justice ‘ %
R/D&I has not been a priority within the system. Ihis may be for_a.

number of reasons in addition to those above..

Research on R/D&I is a new field while the concept of R/b&I itself has
only recently gained acceptance, and that on a limited basis, within :
criminal justice. ‘Users and funders (in a system primarily oriented »

~

i ,towards problem—focused research) tend to see research on R/D&I as -
' seeking &nowledge for knowledge sake, rdther than as a’ means of 1m— ‘
| . proving the utility of the R/D&I being performed. " Users particularly
see research without a readily applicable result as a wasteLof funding .

:

' ~~
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A A i B , . :
whah'they'consider themselves short—Staffed, and that their needs could

-well be satisfied with existing technology. A police chief using com-
mtnications equipment purchased in the 194Q§,who depends on a "frugal"
‘ city council for appropriations, may be well satisfied with equipment
representative of technology of the 1960s, and may want funds used to

buy that, rather than spent~on further development of innovations.:

. ‘ R
‘sStill, there has been -a recent trend towards research on R/D&I, indi-

cated among other things by the recent task force study (TFCJR&D), by.
Rettig (1976), the NAS (1976) study, Radnor (1975) and the very exist-
- ence of this- document. As the R/D&I concept gains‘}ncreased accep—-
tance within the field, research on R/D&I may benefit and gradually
become more analytical and sophisticated. As a’ contribution to. “this
‘cause we have developed, and attach, a rather more extensive biblio-

graphy on source materials than any we were ‘ablé to discover in our

- 3
researcn,zor,the preparation.of this 'review.
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- CHAPTER SEVEN

"AN ILLUSTRATIVE CROSS—-SECTORAL - ~ - -
COMPARATIVE CONTEXTUAL ANALYSIS
. ;o : :

-In the previous four chapters, we have illustrated how the CISST con- -
- textual analysis framework may be used to describe the overall ‘context
for R/D&I in four sectors.-education,,civilian aviation; health and.

criminal justice.-' ' ' . o

While a full cross-sectoral comparison would be beyond the intended
.scope of this report, there is merit in providing, here some insight-

bi{to the process and'utility of cross—sectoral comparative analysis -

beyond that whic r could glean from separate readings of

Chapters .Three us we have chosen to present here (in
~a table'format) a arative summar§ of these four contextual analyses.
- The more detailed discussions in Chapters Three through Six should -
- .ilajjitate understanding of the brief summary context descriptions
rov '

ed in this chapter.

This chapter, then,s/hould provide some insight into the similarities:
-and differences between secfors —— and by so doing, provide some

insight into the process and utility of comparative contextual

analysis of R/D&I.-

i 3.6
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Loy 0 Manwfacturdng (plus out B/DSI; relative v
\ * gubcontractors) fmall number speciale F
4 Mrlines - 2ed in educational ¢
. Oversight . - R/D&I '
Clusters - Yot very {near  Diffused - - X ldnear Looped and adjacent, =~ .
Yoo, S e o Tenlleften ~, parllelien | X
o STy . hpplied research | '
o N + variously clus-
o \ R ‘ P ; tered with dis-
T L o o v senination, with
A ‘ | SR S - evaluation, and/
SO 0§ or with foplemen-
, : S “ tation/utiliza-
‘ . ’ tion
M . L) Major" © 0 Yajor (md identifica- None ' Major' , :
S o tion) S L. - o /:
- Redundaney CSoneuerlep T | Very high e
v “
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o LT 3 Tatfbutiond bus (et of Tatitutions) (Continued)

v . b
o | ),H‘nlth ' Cedminal ;ﬂuuhce v, Civ11.1a§ Aviatlion | lEducation §
" Types of . L ‘ : .
 Institution  High quality Business companies Lerge’ ‘ . A get of thees peralle] |
| ( o Tedorsl lahe Tedoral labs Formalized L - gubstveaps: o
- Mso university  Universitis | :1).Colleges and uni-
based ~,Prvate reseazch ‘ o 0 versitles ,
Poundat {ons : o 1) Quasd-public and ° ‘
- Go 1 Agencles o 7 private segtor
o o P o institut{ons : .
o , - o o . 3) SEAg, ISAs,LEAs !
k Cooperation | b Noak | | "~ Comuon (joinf: . - Little'« some det}elopw
' | ; * ) ventures) ’ ing '
’ _— _ :
¥ | ' | ‘
T ' .
. o
‘f\‘ o
1 | !
Linkage Fairly Strong ‘Neak e - Tnadequate
e ‘ | Difuse |
- lacks fornalization
, | . B and coordination
- o Increased efforts
towards linkage-
T “ _&\
» ’ ‘ ".'
957 ‘ w
J g
348
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P
Rollth; L B ,,“Cr;pihll Juattee.‘
Create knobladgc o " Unelear goals of C.J,
-Te¢hniques and =~ . Wector |
_products ' 1 Divcraity of pri;ritlel
Effactivencno rnthcr Diaagreement on Value

| ‘thm cost: eriterty of equipment and b
Mont users are the ., systems vs, soclal
health cire prccttou- issues
ets == convince, thew Competition for res-
Bmphllil has been on’ .+ oure
curfhs tather than Role :E.NILECJ
prpvancing disease - Productr of R&D goals
'Influgnce of external
- strong
Death vs, other pr blm
Congtetnmen are i 1\
fluential

L f . N
LI T4 o
G '

4, Coals, Polieies, Stratepies

{
v

Civilian Aviation ' Pducation

Eeonomy. naintennnce,

Weak oal ‘settin
~ nolse, pollution, e 8

- Federal policy goals ~

'+ speed, rvange vs,. improve cducation
oilitary pertormanee. practice and know-

payload dge
NASA/producers/ U“ﬂ ) Inlﬁrgctice

* spectrum Discontinuous shifting
Time hovizons shorter. priorities

operations . Inconsistency
Coats go up Lack of 1ntermediate

Increasipg role. ’ goals :
Clear ‘spectaligation) Lack of mechanisns to
T

External enviro develop-goal consensug
effecty 1950's and 60's goals
Energy set by educational

. Environmenthl 1mpact research commupity
Coats | Mid 60's == central

‘ ' ‘programmatic R&D
Short time horizon
Externally defined
# Emphasis on development,
packageable products
- Build regional’ labs
) NIE increased emphasis
\5 ’ -~ on improving practice,
v o dissemination, im-
~ plementation, utili-
zation building user
capabilities

J e e i

- TZ2s -



Health o

Dual career paths
== adninistrative/
professional -
Tunding process
generating needs
for greater
control; there=

fore, larger .

~ proportion of

~ adoinietration

fealth planning
becoming recoge
nized specialty

rojects relatively
small, lessening

applicability of
OR/MS techniques
.such ag PERT ™

| g;tainal‘guntiegfﬁf

!

| cenerlllrcaearch[deéulog4

mant
Sophistication of ad-
nindstration varies

" Production/marketing/

distribution varies
vith organization
Acquisition/implementae

tion/utilization/evals

“uation

+ Less variability

Generally lower level
. of sophistication

Barrier to adoption

\

3, _Administrative Procasses

/ L]

Civiiian Aviation

Large number of methods
specifically for
asrospace RED

Success may be context
related

Education
Has not been ares

of wajor concen~
‘tration

by



Healt

RED

Personnel in vesearch
located throughout
R/DEI systea

Large proportion
profeasionals

Professipnalism found
at KP and KU ends
of R/BSI process

4

- Criniml Justice

User Organizations }
Labor intensive
Personnel 1s obatacls.
to innovation
adoption ,
Creater specialization

- ¢ean lead to greater

adoption rates j

& |
'f Q';c iyi14an Aviation
RN |

8. Personnel Bage

!
: R&D

k

o ‘Large pusbers of sctence

and engineering and-

. othar highly developed

| skille
Skill mix and concentra~
i tion critical .
" High rate of obsples-
cence of ‘skills
~ Rasearch labor levels
'£luctuate with
- lacoromic pondition
‘Hobility high within
é;maector

M

- Education

R&D
$nall overall bass

"Concentrated in

yesearch, develop-
- ment and evaluation
Inadequate in dig-
senination and imp-
lementation/utiliza=
tion
Research orientation
derived from acade-
mic project research
rather than program
_development :
Inadequate supply of
RED managers

- _EZS -
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Balth G Cristul Juttor

Sponsorship (1973) ~ Budget levels and
=federal = 607 processes impede

~ =Industry « 3% adoption (budget
=Foundations - 51 primarily labor-’
«Vpluntary health intensive) *
agencies - 51 . Private funds not

3. blllos ericouraged by pere

Pederal funding dominant | cefved characteristics

in basic and clinical | ' of the mark
research Pedetul govarnman
NHedical profession dominant -adurce
dominates the in- of R&D funds
fluence on alloca~ | |
tions | ' ‘ '
v l i
L
' .
-y
» f po
‘ )
» L
'
.
% N .
- (

Civilian Ayiation

19581068 .
Pederal « 5 billion
a year

‘Private = § to 1

billion

Long time span from
research to §
return

~F

‘!

Rducation .

Federal government
primary sponsor
§ veaknosses:
~concentration of
sponsorship
~-amount of §
~diffusion of expen-
ditures over broad
spectrun of projects
-instability
Smaller percent of
Gross National
Product than other
sectors .

R ——



L] | o | 8, Information Hlov

- R
0" o , .
jaalth Ceiminal Justice Civilfan Avistion ~ * Bducation
pen-ree-extensive Lateral transfer at Research leval free 3 information
'roblens overload # user and research and easy systens -
S | lovels | Development/production = RED »=)RED"
Less from research : is propristary . = user == uger ,
to user . | - ~ ' = external RED =)
User organizations « - ‘ user :
informal = "All weak and insuff{cient
- Perdodicals | . Media '
‘ ; . Annual meetings
b ~ Publications
. : Not enough informal nets
Each systen hag barriers
- ‘ No policy or inter~
. e ventions directed at
| Info-transfer imprové= -
' ment :
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)

m | S Mmm | Civild g_fviation" | !duc'lgi;a'n

Trend tovards ine Moderate number © Visidle innovations Products that go
cressing costs, g | tend to coms dn through a formal

Varies from simple °~ = |  very larga costly process of develop-
to highly complex = . products but there ment havg high

Hovevar, the mors - . are 8190 many hidden developmgat Gosts;
technologically . R increnental {mprove- less expensive for
complex the in- ‘ o ments to existing practice based
novation, the . ‘ G aquipment and support development
wore likely is e systemsg ‘' "People-change" pro=)
adoption (in , B ' ducte’ - {mplice-, ' ¢
larger hospitals) . tion for imple-

mentation (product/
user reactiveness)

. ! .\
' .

=

34




Boalth
Nesd for research

1s 8 conetant
nesd )

- Dotentials stressed

gors than needs
Not=for=profit
exploration in
“developing nev
treatments
Yor=profit firms
concentrate on
greatest conlullr&
use
Process for need
identification 1s
lurveyigg the
providers of
health ‘care and
noting character-
Latdcs of conbumers,
lipbauil offoctive-
888 nore than on
efticiency,

/

10, Noad Tdent{fication

0..

]

Criminal Justice

t

> Civilian Aviation

Anyons can Produceds stimulate user

Nozopcr!orund uniformly needs (a0 vell as need
by users ident{fication)

*Both product lVIillbllit Alclines stioulate con- |
and problems affect. suzers’
process Mreraft close contact

" But self-bvaluation by Ultimate gubllc
depaztments s weak o

External pressures
often spark needs

Little market vesearch S
(except 2-vay come - R
munication) '

Outq}dcrl find it hard
to need identification we
don't understand ¢, J,
operations

“Education

Weak S

Mostly episodic, tuned
to funding

Scattered throughout
R/D1

Lacks formalization

Intuition

Opportunistic

Little data-based,
but {ncreasing

Very little trans-
lation into specific
R/DEL requirements

Vague statements

Unable to create
integrated KP/KU
perspectives

- T



‘ L Ceneratten/Research )

'

the, field; varlety
of seteings; usually’
an{male

’

345

Excellent research

Environment

Product and progran
matrix organization

Research stops at
prototype stage,

» &
nuug- Crintnal Jugtice l ¢lvilian Aviagion Rducation
Mologtcal selonce Creat variety of Science based . Rolatively small
but also physical technologioes Fundaental . amount of edue
sclonces coning Problens vith Tech- Physical sctonces cation practice
i{n and soefal nology tranafer ~ (University), NASA, s dased on re-
sciences videly dispersed [ search; 1s rather
Total system of heslth federally funded Jabs Laborstoty and field nore intuitive
(holtaete) 1 Vory litele role for research Poor definitions of
Lab and field (increas- univorsity Large scale facilitiss questions '
ingly) s Teams (large) Lov rigor; inadequate
Righ ‘technology equip- Accumulation of detailed grounding in theory
" ment sdvances e Methodology isaues
Lack of integration g Tast publication Problens: '
actoss segments of Hission oriented Cooperation between

disciplines

Determination of , ___

priordties receives
relatively little

support
Ethical iuﬂues ,
. Control of research

auconomy

Nostly field vésearch ~

Research moving out
of university

¢

. TR ™ o=
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R " 3 B ; . . :
aleh . - . grininal Juseice " Civilian Aviation . R " Education . -,
ne on humin puléni . _le{lculii'es {n com= - - Most’ complex _ : _' ‘. (a) Use the engineé
de cfiffects. T L ~mercialization . ‘High cost : ) " model in formally "
ne-in hospitals .. impede-development Prototype . ‘ defined development .
[fare patients : Important .potential = - Critical stage 7 . (b) But lot of informal )
lot testing - . ‘ role of smal.l-; S Not alﬁays_clgar . (c) Follows formal se- o,
' ' ., producers o - output ‘ quential- steps to
o e . _ . Complex mul.tl'- field ) )
S - N - " depaytment T " Large scale, expensive
' o > o : __ process IR projects S
Ends with flight © Much practice-based
. o ; . . testing © development; mnot - .
L AR o - ngh.’technology rigorous develoweht7’ -
o - ' S ' transfer from ©© model; 1little fiél&' -
, wilitary - - “testing; little :
_ .t Cultural aspect systematic evaluation; S
o . . v o - - " ° often not packaged . o
A ST S ; T N ' o - . for generalized usa-~ ) :
S R S e B ' o -4 © bility; less expensive
- ' - . ..( . . , w,\‘ d
Py as i . v'
. s - - ! 2 . ' )
I Yo ' d N
. "";’,f - - ’ ¢ o0 '» . B , . R R .
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ERIC

Aruitoxt provided by Eic:
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| e el sy .
] .

*" plth L
Ptoduction considersd r
i : .
1) mnufacturing sup-

. plies & equipment
end,
2) providing services
“dizectly to consumer
Quality primary concern
of production - .more
- than. cost ot price
Several sources of
, Quality stenderds -

Criminal Justice
-Prod@éers generally
cautious about.
making commitment

+ for innovations
~  Very few production

" catlons for most -
" product areas

¢ 3 &8 saconduy'

and evaluagion: wkec
Hm . |
2) Profesaionsl stame .

.dards Review Boards
3) American Hospital
Auocitt:ion L

to C, J. especially

- . standards or specifi-

- <

P .
‘:‘0‘
. .‘"‘) I
. ‘.
A » .
- 13 Produetion AU - o L
- M R : : ‘ [ ) .

| Civiiidn -Aviilﬁion }

‘ ) uz< rﬁwnt r‘
'J’roduction conttol 4a

L

I S
 Education™

Production is in

cvstbm-shop evi- Most producers of

education products ‘
are not primarily .

+ etibtomer oriented ° ~ education oriented

inflar to LE): = g
1in design adapta- (sinilar to | o
“tion, delivery, ete, Pr:d““““ n°'i=n8 :ajor | |
, Long lead times ine 85Ue area e u~ N v
“cation

Most producers of Co Jo
innovations are in -

- “3.4 8

;',;‘-??“‘Production of major
. produet (attpbimes)

volved in production

wgcheduling - I.Production capabilities |

(printing, ete.) resdily h
availabla '

“inyolves one prime
~« producer & many sub«
_ contractors for sub.
- aggemblies and sub-
units

™ Quality control o Q&

" central interest” . ‘ '

‘Complicated by com-
plexity of producti
. and agaembly process

i der iy ¢ 4 e s e r———




Realth . - crmm Juetié n
Health industry haa
experienced growth
. N0 prospects for
" shoft-range drops
~1n growth rate,
Increased riske-avoidance-
| may put greater prege
sure on prepurchase
teeting and evaluation
‘Changes in goal-orienta-"
- tion of medical praétice
from corrective to pre-
- ventive feeds back to - 1
« producers in form of new -
- needs and tequirenents
- and possibly, in market-
~ ing strategy.
Drug marketing relies on
- personal contact with -
physicians by “detail

Market highly frag-
.+ mented in size
. variability and
- goal orfentation
of users: . o
Fragmentation impedes S
entrance. o£ new .
‘producers into *
the market . W
. Producers do mot
(generally) find 1t =
- economically feasible
ito sell exclusively
to G Jo
Many different digtri-
bution channels exibt
Differencee are often
o productsspecific
Infotmation passed on
infornally, eapectally

~ uger" ~ from large to small

Uaer almoat excluaiveiy users '
. dependent! on producer  “Process not-well ineti-
- for information tutionslized

Producer provides both
“'the information content
and the information:
-disseninstion functien

arge hospitals are the
innovatipne end early ©
edeptere B

Requiree‘coneiderabiee'
initiative on part of
small users = -

Diffuse purchasingyproceee
_presents formidable come
plicating picture to po-
tential suppliers

Labor intensive-very small ’

- percentage of user budget!
3oee to innovations .

| Civilien Aviatton -

A
S

Market as a whole, .-

L cheracterited by: .

growth .

thaere relatieely
- sophisticated - R

customers . .. . ;

Individual users’ -
“highly variable
in adoption be-
--havior in tining,
creating fluctu-l .
"ations ,

Market needs segmented
creating hanging

- needs for innovative

products \
Close customer contact

by producer jales

persomnel rWuired

to generate interest
and commitment to
Justify produetion
of innovative pro-.
ducts,

* User commitment myst .

"precede investment
- in production
Innovation adoption

aided by ability .

‘ ietribution Diaeemination/Diffuaion

. to dispose of functien- '

8l current products
with after-market

2 i? -

-

" Education” -

Function includes:

- dissenination/difs
fusion, narketing, .
- distribution

‘Overall {mpact on

system: weak
All rece{ving current
interest by sector
planners and policy
makers )
Dissemination activity

- shifted from trans-

ferring of ‘bodies of
knowledge (resedrch
results) to informa-
tion about packages
products or developed - -
practices.

Information dissenina-‘\
tion aided by ERIC
for researcher;  less
~ helpful for practi-
tioner

Federal funding support~
ed orgenizations:

‘" directly involved in

information dissemi-~ |
nation .
Current NIE interest in
“diesemination aimed .

- at up~grading user adop-

‘tion behavior. Strategy
1s: proactive, inter-
personal, user-oriented,
field-based network -

e ————r s s



A s

Health . o

-

Market charscter-

latics for
. diffusion of
*{nnovative
~equipment 18

B

la
AT

Civilien Aviation -

Political and economi¢
environment of the
sector- {mportant

_factors in the
adoption process

o 1, Harkqtin Distribution meminatidn‘Diffusion Continu‘ed .

Bducation - ‘

Distribution syste
undeveloped

ot vell ! ,
 understood ‘. .
' .'"\. ] "‘ . ' '\
1}
t “ \f
PRI
’ ﬂ. ’
e oY
@ _ '
L ‘ / '
' ‘ ot _— !
! ki
. 3a0 K ¢
] - . --—-7{"-1-———-—-—.___,._ T ——
. g
¢ /
f | o ‘
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COncaJEratea on
- hospitals in
. 8cquiring new
technologies
4 factors affecting
acquiaicion decision
1)\needs of local popu- '
~ lation, 7y
2)present servipey
 structure @
3)status S
4)avallability of
- Bunds
Status a major factor
Yundinggenerally -
- available-controlled
- by state. planning
8gencies ‘
Large hospitals are the
innovators

Little 15 known, ﬁouéf-q !
the adoptton@iaion

process in thé*hospital
tandards ‘for equipment
.are vell articulated '
and regulated
ncreased risk-avoidance -
by purchasers (hospitals
end physicians) will
emphasize pre-purchase
test and evaluation

'Crimipal Justice

[}

Activities included:

1)pre~purchase evaly~
atione

Q)testing

3)selection of specific .

~ product

" §)purchase decision
. User agencles lack

_ resources and technical
“capabiiities for pre-

- purchage testing and

evaluation

* Speclalization of function

(e.g.: communications)
tends to improve evalu-
ation

‘Standards are‘genera ly

lacking .
vhere they exist, they V
make evalustion more
effective (e.g.: com
munications) /- ,
Purchasing tied to bidding
thereby requiring stand-.
. ards *for specifications -
Bidding also -places great

. Civilian Aviation.

B equtsteion

Search for innowations
(new airplanes) is
- well articulated
‘functdon-held to be
vd.critical function

, Pre-purchase evaluation

and testing well
established as procegs
activities

New aircraft adapted

for, both

" 1optimal £it with

present operations
2)develop competitive

cdge 28 "launghing

purchaser”
Sophisticated buyers

Cost' of new airplanes

and systemic effects .
of .adoption,are .
~foreing process to

be even more. eritical o

and analytical

(

~ emphasis on price or cost

The purchase decisiop {s
based more on admin{-
strative and financial
factors than technical

Purchasing also complicated
by being integrated with |

- purchasing function of
~other governmental agene
cles, such as fire, i

-:‘vstreet, ete,
‘Funds are a ‘major

problem

8517

4,\'
v

" Education

Acquisition functions
, virtually non-existent
8 1nstitutionnlized

- activity - not an gre § f, :

~ticulated and hssigned
responsibility' |

Yo Bystematic link between

suppliers and potential -
users .

Very Hrtle evaluative

.. Information regarding :
. available products '
Quality control not vell

. exercised

| Standards generally lack-

ing

"Potential targets" for '

‘acquisition decisions
must be better defined--
teacher, principal, cyre
riculum specialist, -
superintendent, ot com-

- munity interest groups

Some’ evidence suggests

Uinkage to external

- Tesource systems are

important factors

-.‘NIE proaction = "

1) Congumer information
runit

2) Ré&D- utilization unit

3) Development of catalogs
of available products;
funding programs to
provide evaluation in-
formation |

- 4) Funding organizational =

development and other
projects to upgrade uger

ability to adopt: 1nnova-‘

tions

-‘'g€€¢



- Righly skilled yser

- population
Professional vy,

“administrative
staffs affect
1mplementation

Differentiated ade’
+ option eharacteristice
of large vs, smal]l
user organizations
(hospitals)

Criminal Justice = - |
User problem low ”Q‘%“

 nological so h-

‘. Civilian Avia&éon
Implemeutatidn has

- effects throﬂghout
‘the uger system and

level of tech-,

lstication in all phases of the
- Producer assistance - - . organization
- mininal-too. rigky, " Barriers:
given lov potential . - =customer acceptance
. for saleg, =political/legal -
: constraint
- =user structural or
technological .
barriers |

I “cogt

; .:v3ii'Education %mkiec | téféﬁ-‘ |

One of most neglected
‘functions in ed-
" ucational R/DsI
Discrepancy between
adoption rate and
use of innovations
Caused by:
1) User norms and’
- resistance . :
2) lack of technological
sophistication neceg-
sary to. implement

More known about 1 than

Linkage organizations-
have evolved =
helping educational
organizations bechre
moze adaptive




ﬂéhlth

Alnost alvays availe
able

ot cost=sensitive

upport services are

concentrated vithin
the aector {tself
(in hospitals,
research, phar-

maceutical con= ,

panies, equip-
ment suppliers),
Very little other
support from,
sources -external
to these groups

Crininal Justies

'General sources: FPederal

1+ agencies

Gl prdfbssiohalw
associations
Qutside consultants

Need ID:, some by users -«

~more by producers
Generation/Research/ -
- Development some
" efforts of direct
subsidy frgh Federal
agency to encourage

- enkry of ney firn

+

Production

Most producers are support
.oriented '

Marketing/Distribution

IACP supports by "equip-

ment. 1isting" distribus

tions; support is paasivg;

. Implementation and

.

r} Relatively unsupported

Utilization

university institutes
support manpower dae
velopment

Evaluation

C. Ju aséociatio;:\:;Bport

development of standards

Qutside consultants directly
- evaluate or up-grade {n- -

house evaluation

10, Support Services

' Civiliam Aviation

-Some‘support functions:

;% =sub-contracting for \
Ty components, equip-

ment, and urgent
- services
Yo information on
extent to which ,
these organizations
- are in or out of the
aerospace sector

!

X

- — A

Education

Equipment gervice
organizations -

Printing and publish-
Ing -organizations

1zations

“ Relatively little pub~

Survey research organe |

lished literature .« .

- about support
functions

]



Health

Evaluation erfterts f; -

effectivenesse
orfented rather
" than cost or efe

L}

!valuattoh not & ﬁEiue

characteristic of

users. .
Lack of standards and

skill level of user

18, Pvaluatdon Research

Civilian Aviation

 Equipnent evaluation

methodology. fully
~ developed - high °?
" credibility, rigore

Bducation

Most rapid advance of
~ all educational RID&I

function in last 10

ous standards, sube

 years "

ficiency oriented
Evaluation standards
. vary at different’
“stages of the R/D&1
process . .y

Federal funding demnnded'

personnel prevent stantial control by
- devalopment of evalye fedgral sgency '
ation as an effective )

~function, SRR )
4 ‘ :

specialization f
evploation 7
Specialization takes
~ place in private
L » sector as vell as
, o ‘ R ' SR .academia
. | | = %% 5 Wethodology ome aspect -
B - Lt - « . v of specialization)
« », ﬁvaluation research
knowledge becomes
‘ﬁEV more sophisticated
, . Evaluation research
. o o " : function has acquiréd
S . 7« o' increased political '

o In spite of 'th develo:g
~ ment, evaluation re-‘

: R LY . search function still
O P T ‘ | . in growth phase

S . - - Evaluation methods and

) - R ; . - credibility based

o ‘ - essentially on social
" science methodology

B

evaluativh-generating ‘g
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Realth

Liftlé or 1o

© research on health

R/D&I

Some descriptions of N

components; but
data are not con-
parable,

L

© Crintnal Justies
. "--——-_-_.__,-

Very little - Just

| beginning
ESIp-

"civmim Mviation

+ . No previous desctip-

tions of gverall
R/DSI gystem , @

Systens and techniques .

for uanagenent of
RED

Educgtion

Much analysis and

research becauge: =

climgte "
2) Self-consciousness

of.social sciences
in 60's

3) International in- o

fluence

1) Negativevpolitical'.

4) Sponsors' interests

in evaluation re-
search for - policy
formation, ©

Much Hterature pyt:
1) Directed at ;
‘ments of the®"

systenm

. 2) Relatively 1ittle

empirical data
3) Atheoretical
4) Little used

=




