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o The relationship between the social Structure of
knowledge systems and knowledge syntheses is explored in order to

define the social and cultural requirements for effective linkage.
Following an introduction (section 1), analysis is divided into 5

additional sections. Section 2 discusses tocls for conceptualizing

knowledge systems, including social knowledge systems in simple and
complex societies; major’ functions performed by knowledge-related

activities (knowledge production, organization and structuring of
knowledge, distribution of knowledge, and storage of knowledge); and

the Social construction of reality. Section 3 considers_linkages
between national knowledge systems through international channels.

The quantitative increases in students from less developed nations,;

increasing numbers of scientific and professional organizations, and
the growth of international dévelopment assistance have all aided the
globalization of interaction and transfer of knowledge. Section %
outlines four types of linkages: those between research and use _

within an institutional domain, those from research to use across
institutions, those between a central use-oriented region and a
peripheral research-oriented region; and those between central
research-oriented regions and peripheral use-oriented regions. The_
diversity of linkage challenges and the roles of different kinds of
knowledge syntheses are examined. Sections 5 and 6 assert that

certain types of linkages--linkages that cross institutional

domains--call predominantly for certain types of knowledge syntheses:
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KNOWLEDGE SYSTEMS AND THE ROLE OF KNOWLEDGE
SYNTHESIS IN LINKAGES FOR KNOWLEDGE USE
by
BURKART. HOLZNER and LESLIE SALMON-COX

Uulversity of Pittsburgh

HES PAPER

The effectiss use of knowledge for the lmprovetent of practice

and policy requires that majcr zaps between institutions; organiza-

[all

fons; and indeed fultutes be bridged in order for knowledge to be
brought to bear on a practical problem. Such efforts Eé.ééiéﬁiiéﬁ
linkages between different social Frameworks of knowledge are complex
undertakings in what Jurgen Habermas calls “communicative action
(Habermas, 198l). ‘ihe understanding of linkages between research

‘institutes and practice-oriented organizations such as school systems;

is rather morecomplex than the idea that linkages are simply channels
through which validated knowledge flows.

A linkage in the social system of knowledge (an tdea which we
will introduce in some detail later) establishes a ﬁattééﬁ of com—
municative action bridging cultural and social Baps between otherwise

separate communities--and in the context of global interdependencies
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between different civilizations. As knowledge is communicated, it
fiist £ifst Le traasfoim~¢ In VAL16GS ways €o fit fnto the structures
of the working w. ~w'sdge of the recipient community, and thenm it must
be validated aid ..va. daied (Holzder and Marx, 1979; Rich; 1979;
Cernada; 1982). Knowledge syntheses are one especially important type
of such validation.

This paper explores the relationsl.’'> between the social structure
of knowledge systems, which set the context for the communicative action
of linkage agents; and krowledge syntheses in order to define the social

kfiowledge syntheses: By "synthests" we mean; of course; the act as well
as the result of putting together components or parts to form a
larger whole. The focus on synthesis directs our attention to the manner

in which knowledge structures of very diverse natures, such as theoties

as well as manuals, hafg togethetr (Holzmer, forthcoming):

2.1. The Idea of the Social Knowledge System

Knowledge related activities are differentially distributed in

as universities, libraries, parliamentary research offices, factories,
and so on. AS the economist Fritz Machlup €1962, 1963, 1969) has shown

in his path-breaking book

itribution of Kiowledge

in the United States; 1t is fruitful to view a society from the point
of view of the structured distribution of knowledge related activities.

Machlup, of course, did this from an economist's point of view and he

e,



knowledge.

We take the sociological perspective and define the social
system of Eﬂa;iéaéé as the aspect of soclal systems that comes Lrto
view when one focuses particularly on the socially structured dis-

it could be

tribution of knowledge related actfvities: Iii a sedis
said that the knowledge system represents above all a society's col~
lective lezrning capacity. Societies like individuils live in reality
which is often harsh and dangerous, but they can ~nly come to terms

with their realities through what they learn about them, i.eé., with

the manner in which they socially construct what is taken to be real.
Thus, socially structured knowledge Systems are a society's core
resources for the construction of new EG&EGEE; as well as the mainten-
nance of cultire, detetmining in a major way the adequacy of a society's
learning capacity. The social structure of knowledge systems is in

very complex ways related to the kind of knowledge that is created,

but it is also in complex ways related to a society’s moral culture
and indeed sense of identity (Robertson and Holzner, 1980).

The diffuse; that is ron-specialized; knowledge systems of
simple societies have long since been replaced in the advanced indus-
triat counitries by highly spectalizcd; formally iﬁﬁéiﬁﬁéiaﬁziizé&
structures that often become the object of deliberate policy. 1In
these éﬁ@Piéx wodern knowledge EY§Eé;§; the scientific commumity and
the science-based professions rather obviously éaﬁétitﬁté the core of
the system; but they by no means exhaust 1t (Mendelsohn; Weingart and

1980; Elfas;, Martins and Whitley, 1982; Merdelschn and Elkana; 1981;
=
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Agassi, iééij; Complex linkages to various worlds of practice 1n

technology, medicine, education, poliéy, and so on need to be in-
cluded as well: -

structore of knowledge systems, which we do by outlining guoidelines

that one might use in describing them.

3.3. Mapping the Social Knowledge System

Modern; highly specialized sociétal knowledge Systems are
complex structures indeed. We fieed three distinct but intersecting

Sets of catégories for their adequate description. The fitst sueh

set deals with the types of Rnowledge furicEions; the second with
1nst1tutiona1 domaIns and frameworks for knowledge, and the third

with the distinction between center and periphery. Using these three
types of categories enables us to identify particular regions within
the socially structured knowledge system which @y variously be linked
"ith one another. Thus, types of linkage arrangements will necessarily

differ dépénding on their location in the Rnoﬁieagé éyétém and the .

particular regions they connect €o each other. This, in turm, should

proviae ir each case somewhat difxerent demands for knowledge synthe-
ses.

The maJof functions performed by knowledge related atﬁivtty can
be described under five eadifig 51

and scholarship--but we do imclude hiere rather broadly con-

ceived production of any form of new knowledge}

.



O

ERIC

Aruitoxt provided by Eic:

(2) organizing and structuring knowledge, by which we mean

all those efforts that result in the more or less organized
assemblage of knowledge as for example in textbooks, encylo-
pedias, curricula; i.e.; in knowledge sﬁnhﬁéséé in the broadest
sense of the term and of many different kinds;

(3) Distribution of knowledge; through journals,; other forms
of publication, consultations, linkage agents. instruction,

and so on;

(&) Storage of knowledge, in archives, libraries, and in the
memory of persons and colleceivities; and

(5) Finally, there is the use of knowledge which may; in

new knowledge, or else be the incorporation of knowledge in
otherwise not primarily cognitive activities, such as in knowing
how to build a house; or knowing how to teach reading effectively
—-that is; the incorporation of knowledge in practice as well as
policy (Holzner and Marx; 1979; Rich, 1981).

It is not difficult to see that these five knowledge related

functions are being served by quite distinct sets of institutions and

ol

communities (Caplan, 1979). They are also interrelated in many ways,

one of which rests on the circomstarice that certain core IASCitutions;
like the university, serve multiple knowledge f;ﬁaiiaﬁ; simultaneously.
However; there are well krown and major differences between the cultute
of researchers who produce new knowledge, the various practitioner

cultores, and the cultures of those that make it their primary responsi-



! sélves to kiowledpe storage or to the structuring of bodies of Kiowl-
edge. But, useful as this classification is, it mesc be supplemented.
ciltore; che major industrial sectors, domains of policy debate; may
evolve into specialized kiiowledge Systeiis of their own with all five
kiiowledge functions being discharged by specialized agencies: Cer-

as engineering or medicine (Freidson, 1970). We Rave institGt 1665 of
medical of engineering research, a specialized textbook industry,
specialized channels for the distribution of knowledge, speclalized
tibraries and other knowledge Storage ptGvisiofis; and very specilalized
codes for the use of Knowledge: Similar circumstances prevail in the
profession of science based agriculture. However, these specialized
domains of specific knowledge Systems are linked in many ways with

the soclety-wide system at large and all of them are specifically

anchored in the academies and universities.
¢ Finally, che distinction between center and periphery reminds

s of the fact that the systems are not.-only differentiated, but also
ordered along @ dimension of higher and lower degrees of prestige;
irifluence; and in some instances fsrmal auchority (Shils, 1975). The
center of the kiowledge System itself may be variously linked wich
the center of political power. The nature of Chese relatlonships is
¥, the utmost importance; especially with regard to the autoromy Of
ktiowledge as well as the availabllity 6f resources for knowledge
related work. However, _ there atre
degtees of centrality and peripherality both wich regard to the knowl-
edge functions and the sectors: For example, there is little guestion

8
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that in the Unicted States today medical research is more central
than educational research. Further, most user communities occupy
peripheral status in the knowledge System, albeit they may occupy

2.3. The Social Construction of ké;iiii

It is an empirical fact that what people know, as well as the

society at one time; and in diffefent socfecries: What is taken to be
real can be shown . to be the result of a complex social
process which we cill the social construction of reality (Holzier;
1969; rev. ed., 1972; Berger and Luckmann, 1967).

Sociologists have throughout the history of their disciplide

way and manner in which actors define and interprét a situation with
which they are trying to come to terms. =
This undeniable circumstance of the variability of what is taken

to be knowledge in society contirues to raise the difficult problem

6£ téiéti@iéh. Is the sociologist simply to say that the object of
;Euay, ;hé;\ iJe in’\;ééiiéaie knowiedge tn SOCiety. iB mei‘er Hhaiever

is taken as knowledge by whomever we study? 1In some sense this must

be the case because ours fs am ampirical discipline and fc is an import-
ant objective of the sociology of knowledge to discover the manifold
forts of knowledge in human societies, their social origins and con-

sequences.



pstween knowledge and other forms of meanings. Knowledge is generally
taken to be some kind of validaied belief on the basis of which a pru-
deric parson can take risky action. This reflection focuses our atten-

tion no longer primarily on the ii-itself-intrigaing task of describing
the manifold and colorfully different forms of knowledge, but on the
socially structured process of assessing kiigwledge claims to ascertain
their validity:

Throughout history there has been a process, in recedt times
vastly accelerated, that ore can describe as the quest for valid knowl-
edge: Such validity at times uas stablisned on the basis of tradifional
authority, or religious revelation, or the dictaces of conscience; or
tion. These various forms of knowledge yilidaticd; of course; do not

exhaust the types of validity assessments in social use. It is, hou-

torical process striving for ever more "adequate" validity assessments.

This problematic becomes entirely unavoidable if one approaches

the processes of the social construction of reality fieed to be criti-

cally examined with a focus on the qualitzrive nature ot the tests

that are applied to knowledge claims of various kinds.

_— I
Please note_that this,atggmen;iqifﬁcr;ﬁqqns%dgfa?}yﬁfpom the .

position taken by Burkarc Holzner (1969) as well as Peter Berger and

Thomas Luckmann (1967).

10
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2.4 Stratepic Foci in tlie Analwsis of Knowledpe Systems

If"one approaches the task of describing krowledge systems from
the point of view of having information relevant to their potential
Improvement; it becomes necessary to reflect on what might be the

foregoing analysis Of the quest for valid knowledge and it invoives
tvo major criteria: the quality of knowledge being produced, and the
quality of knowledge in use to serve social needs. The first EEiE;E;
fon; of coutse, points beyond social standards to the state of science

and scholarship itself. The second criterion; however; directs our
attention to the effects of knowledge for the quality of action in a
society.

The conceptual analysis of what the comparative sociology of

autonomy within the scientific and scholarly community. Such autonomy

s never absolite and it is very differently structured in different
societies. There are good reasons to believe, on the basis of exist-
ing evidence; that both scope and quality of Autonomy have a great
deal to do with the effectiveness of the knowledge system. The second
claster of factors deals with the nature and quality oF Ehe cririzal
assessment and scrutiny of knowledge claims. Such knowledge claims
are of at least two varieties: claims as to what state of affairs
has been discovered, and claims as to expertise. The former are;

within the sciences, assessed by for example replication of experiments,

N

11
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5F more broadly empirical and rational critique. However, we do
know that standards of such critique diverge widely and that knowl-
edge claims ate often assessed on the basis of political, ideological
or religious grounds. The critical assessment of expertise is equally
vital and has 4 1ot €5 do with the quality of training, examinations,
and certifications. Finally, there is the matter of the limkages
between the knowledge producing domain of the knowledge system, the
oEher components Of that system, and society at large especially
through use. Indeed, the quality of these linkage institutions,
otganization; roles; and channels does require special attention:

1t does seem thaé tﬁé;cuttéﬁf state of knowledge in the compara-
tive study of kuowledge systems would allow for the difficult but feas-

cffectiveriess—eved Ehough this task yet remains undone.

2.5. Strategic Foei in the Description of Reglons in the Knowledge
System - —————————— —

When we investigate particular reglons in a knowledge system,
for éxaﬁbié characteristics ;f a user commuALEY 5%& a research com-
sunity linked by deliberate efforts 2t Improving the use of rasearch
if action; we do need a number of different conceptual tools. Among
the most important is the concept "frame of refegyence." - A frame Of

¢ reterencé is the structure of assumptions and implicit or explicit

]}

dispositions togard decision rules in inquiry which would provide the
- s e - . T
fravework for the construction of meanings. We often find in he
professions and certainly i the academic disciplines that a great

deal of effort fs expended in attempts to standardize the cognitive

12
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reference frames of professionals: Gradudte and professional schools
are wery serious about teaching the particular perspective for which

the future professignal will be responsible. Thus, & Frame of refer=
efice can indeed be considered a perspective that focuses attention;
but it also provides boundaries for what is to be taken as the Fieid
Of reievant information (Holzner; Fisher and Marx; 1977: Wefss and
Bucavalts; 1980, 1962; Holzner, Nitroff and Fisher, 1976. [Note the

employ them. Rather they are taken for granted as the obvious way
of viewing the world. Yet, Erames of reference strongly structure

Among the aspects of frames of reference of the greatest sig-
nificance we must siﬁgié oGt Eruth tests. We mean by that those
rejecting a knowledge claim, In describing a region of the knowledge -
system, it is of extreme importance to become aware of the grounds on
the basis of which knowledge claiis are sifted as relevant or irrele-
vant, adequate or inadequate; cogent or not. Such truth tests limit
what a person fidy be persuaded to accept. It is quite obvious, and
yet still very important; that the truth tests tn social correricy

arong, say, Indonesianpeasants are very different Erom those that have
currency among research scientists. If; however, éﬁé wishes o 1ink
these two communities, it becomes a matter of tbﬁéiaétéﬁié importance
to discover empirically how truth claims are assessed and how the gap,

if any, might be bridged through linkage.

oo Jlé;
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not only in an encompassing culture, but also in a complex social
organization and aathority structure. The professions are very good
examples of this institutionalization of frames of reference, Ghii:ﬁ
in turn 1inks them o the construction and availability of knowledge
resources. Knowledge resources not only include knowledge that is
Stored someliow but also the knowledge accessing Skills of communities;
organizations; or individuals. Specialized frames of reference demand
investment of time in mastering the skills required to access them.
These complexes, once established, are rot readily amenable to easy
change precisely because of the enormous investment of effort and time
they represent.

The final concept we need o at least touch upon is the notion
of "situated rationality." Actors usually attempt to proceed rationally
Within theit frafies 6f reference; albeit they are tied into a situation

which poses for them certain more or less inescapable predicaments.

i#ig about apparently relevant data;. because his -situated rationality
directs his attention to issues of organizational harmony or survival
(Rith; 1979:23): We must keep in mind that linkages connect differently

structured regions within their knowledge system. The nature of these

14
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IE:

3. THE EMERGENCE OF & GLOBAL KNOWLEDGE SYSTEM: LINKAGES AS INTER-
“CIVILIZATIONAL ENCOUNTERS

linkages between national knowledge systems through fntecnatfonal ;

channels. It is the case that in the post-war period the advanced

haracterized by an enormously

(¢l

ive society. These societies are
increased reliance on science and technology; and by increases in
communicacions; and the growth of the kuowledge based professions.
Much has been written about this phenomenon which has been variously
tabeled as the emergence of the "kinowledgeable society," of the “post-
industrial society," or the "knowledge based society.'

global system (Cohen, i§525. The quantitative increase in the number

of students from less developed countries studying in the universities

Linkages in the global knowledge system need to be thought of
as intercivilizatjonal encounters (Nelson, 1981): We have pointed

.«
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ways in its society and comprehensive culture: Transactions among
scientists or professionals from different civilizations Hecessarily

secur in tne context of often turbilent, even though sometimes
deceptively simple, intercivilizational encounters.

<

§. TYPES OF OF LINRAGES

All lifikages connect regions in the Kknowledge system or, across

cultural oF civilizational boundaries, regtons in different knowledge
systems with each other. On the basis of the categziies we suggested
for the mapping of knowledge systems, one can devise a rather coarse-
grained typology which, however, may be of some help in 1dentifying
different kinds of linkage problems. The complete matrix resulting from
the intersect of the three kinds of categories we “have used for the
characterization of Eﬁ&ﬁiédgé systems, namely knowledge functions,
institutional domains, and center/periphery distinctions, woild generate
a éypaiagy of regions and linkages far too complex to handle in this

paper. However, we will select from this complete @atrix certain
linkages that appear particularly important. These are: (1) the linkage
from research to use within an institational domain and its counterpart,
the linkage from use to research within such a domain; (2) the.linkage

betusen ressarch and use across different institutional domainsi e(3)
linkage from a use oriented region at the political center to a
iféiai::tiiéﬁ peripheral source of research knowledge; (4) linkage from 3
relatively central research region to a reldtively pertpheral use

region.

O
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4.1 Linkageés Between Research and Use Within an Institutional

agriculture. Each of these can be considered a social framework for
kriowlgdge and Krowledge use:

Recently the model of science-based professionalism has been
extended in the United States especially to other institutional domains
as well. These include areas that have a. relatively soft Knouwledgs
base, such as education and mental health. However, because linkage
problems have become particularly visible and have received particular

Linkages within a single domain Suffeér particularly from bBoth

structural and frame of reference related barriers which are;

comprehend. That is, there may often be a working assumption that those

In fact, this is rarely the case. Not unlike the assumption that
Americans will immediately understand British culture;, or vice versa,

teachers and educational reSearchers inhabit the same conceptual and
organizational world is now understood to be entirely fallacious.
To expand on this example it is possible to delineate the frame of

reference employed by classroom teachers as craft-oriented;
experientially-based and possessing, as a core ingredient, truth tests

Salmon-Cox, 1982; Miehls and Meehan, 1982; Lortie, 1975). Further,

.

.

v
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teachers’ organizational environments are schools--sometimes referred to

as "loosely-coupled” organizations (Cohen and March, 1974; Weick, 1976

]

ZZin which the individual teacher has high autonomy vis-3-vis students
and low authority vi.-i-vis the organizations as a whole. The teacher

Gorks in isolation from other adults and engages in performances largely
gnevalaated; even unobserved, by peers.

Among those who produce the knowledge to be ‘Used by teachers,
educationals researchers engige in a form of science. In fact; the
professional organization to which they belong has undergone deliberate

réstricturing within the past two decades in order that the pursuit of
others—-than it has been previously (Persell, 1972; Salmor-Cox; 1977).
reliability and validity. Frequently they work colleagually and always
their work--as embodied in journals, books;, formal presentations--is

publicly scrutinized.

Providing 1inkages between these two communities @ithin the same
domiain requires a delicate transformation of knowledge. In the 1960s "
surge of knowledge production for education; the necessity for this
tranisformation was not always obvious (Holzrier and Salmon-Cox; 1977).
By the 70s, the need to bridge what was already being labeled the "gap
between krnowledge production and use” was more clear and both individual
roles and organizations--collections of social actors--were developed to

engage in linkage activities (Salmon-Cox, 1980; Havelock, 1973). 1In a

.
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recent overview of the research on the use of Pexternal agents,” Louis
(1981) provides in extensive detAil the evidence So far amassed
regarding the effective use of individuals who Link these tws parts of
the knowledge system in education. .

4.2.  LinkageS from Research to Use Across Instititional Domains

13

ang viéé-véf‘gﬁ
Here we are dealing with Iinkage channels that are Far less

practical issue. Other examples are Iinkages beiueeh»univérsiﬁies and
bﬁSiheSS, for example by providing counsel or training for international
programs; or for jointly undertaking developmerntal ventures: Inlﬁﬁese
kinds of linkage situations the problem of cultural gaps and
divergencies between frames of reference becomes particolarly visible:
Hence, such intersector linkages often require knowledge transformations

" that mesh with the traoth tests and frames of reference of both

CBﬁﬁﬁﬁi;iég. .

khiidtegestfﬁg example fn education is the history of; and current
commotion about, the role of computers in education. Several large
companies; thinking there wera substantial profits to be made in fairly
short order, invested heavily in the mid-sixties and early seventies in
development efforts to promote - computer assisted imstruction.  In
retrospect it is easy to see the errors: hardware costs remained fairly
high, longer than then imagined; most siznificantly, software/coGrseware

ingenuity was lacking. Industrial expertise could and did bring about
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Sophisticaticns in machiiisry: Bat withoat a critical mass of people

know.edgeable about educational need and instructional strategy--to say
Currently the proliferation of micro-proéessors to Schools (and
seeking, reposes a challenge to developers. Some feel that accumulated
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to be far diore se7ére than was the case previously, as the current
movement is taking pluce within a highly bbliticizéa context. Congress
and the administratiscn, in & m@s6d not dissimilar to that. in the
immediate post-Sputnik era;.are moving in directions that will vastly

increase access to .computers within Schools: Yet it fs still unclear;

bringing knowledge to bear on policy. Almost invariably the policy
maker occupies a position of greater centrality in the authority system
than the researcher. A particularly instructive example can be found in
the interaction between the United States Congress and the National
Institute of Education in congressional efforts to evaluate the erficacy
of the Title I programs.

In this interaction,  itseif detailed by both Leviton (1982) and

20
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L g a0 ° . e T ,‘L,,, el S
specifically t5 usér need. As thHe Singh account makes clear, previous

,,,,,,,,,,,,,,,,,, : ,
characterized as miscormunication.  In the case of the studies

commissioned through the National Institute of Education; to aid

Title I programs; researchers were forced to face: time ..idlires;
information packaging constraints, i. e., information provision that was

useful and clear; and® the realization of congréssional interest: THis
last is important because it meant that policy researchers could not

claim disinterest of the oclient as an explanation [or rnon-use of

information. Congress made its need clear and specified guidelines for

researchers €56 follou;
Both Singh and Leviton outline a "success” story and one which each

-

‘claim laid the groundwork for futiure collaborations. Singh, also,

points to one caveat; namely the provision of this particular kind of
information--precise, timely and in response to specific questionsc=
serves this need well but dées not supplant all other information needs;

e.g., Congress and agencies, over long time periods, also need-

" information addressed to long-range program planning and redirection.

5y Litikages Between Relatively Central Research Regions to

Relatively Pericheral Use Regioiis

LY

This type of linkage represents the standard image of a diffusion
of knowledge. Examples abound; for example in the agricultamral
extension service, in the RDx network of the National Institute of
Education for the improvement of schools; and im the efforts of
international development orientad organizations. However, such

linkages are by no means unproblematic because the need to bridge

) 2 1
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ciiltiral gaps is compounded by the problem and dynamic of center
periphery relationships.: What appears i the relatively central
location as well grounded krowledge may be perceived at the relatively
peripheral use region as the capricious exercise of lfip6sed aathority:
Within the literature on planned change in education; concerns
sbout these problems coalesced in a body of reseirch on "the degree of

implentation" of innovations. (For a brief overview; see Leinhardt,
1980. Also, Hall and Loucks, 1977; Fullan and Pomfret, 1977: and Berman
and McLaughlin, 1978). The focus here stems from the concern that

implementation of an innovation 1s a distinctly different phase of the
change process from the adoption of the innovdtion. In his overview on
incentives and disincentives for "knowledge utilization in public
sdacation;” he discusses what is known about both extermally and
internally rooted rewards for, ind hindrances .to change. A major
explanation of low implementation rates is thit the source of the
knouledge to be used 1is distant; 1s insensitive to the
irigentives/disincentives issues as these are experienced by the intended
users; is often apparently arrogant, especlally with regard to the
process.

Aniotner example within ‘education is the past twenty year nistory of

R I - L
some aspects of evaluation research. (The - field, as a whole; 1is

disparate, with ssveral major trends. Only one shall be desecribed

i
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here.) In the 60s, when institutionalized edicational R&D first got
underway, particular emphasis was placed on product develspment:
Concomitantly there was growth in the area of product evaluation: was

Here we have the center/periphery relationship in an exaggerated

form. School district X not only receives a product to %mpiémeht; fro

some Source; but then from an equally or even more remote source comes a
judgement on the efficacy of the inriovation: It was the case that these
judgements were frequently inconclusive, owing largely to the inability

to compare conclusively across implementation Sites; or to compare

procedural differences in research design:
[A] reascn for the state of confusion about

educational change_ . is pltimately most
fundamental . . [ Theé very inconsistency of
research findings over the last decade may
reflect educational reality; not simply
inadequate methodology:” Empirical stadies
have exposed how complex educational change
is, and have consistently challenged the
possibility ___ of _ _simple; _ . _comparable
generalizations (Berman, 1981:255).

Berman adds another factor here; namely; the complexity of the processes
under scratiny:

Some evaluators then moved away from product/process comparison to
attempt the constructions of causal models to explain the elusive

processes they had uncovered (Cooley and Lohnes; 1976; Gooley, 1978
Cooley and Leinhardt, 1978 Leinhardt, 1978). During this period there

was little direct interaction between researchers at the centsr and

users at the periphery. Yet, conceptually, one might' say that the

23
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Fesearchers were in fact attempting to understand process at the
perighcry in such a way that future work @ould put both groups on a more
equal footing.

Interestingly, Cooley's most recent work is a collaborative series
of efforts with a school district (Cooley; 1982).  The form this
{nteraction has taken is based on his current conception of how best to
taprove education. ft is & codception which changes the
Lshteriperip%ery #elationship to a center/center one, and its format is
one gusé;ﬁéééiﬁg that researchers are concentrating on user needs, as it

is a user-driven system.

This typologs of linkages does illustrate some of tre diversity of
iinkage challenges. It aIso Shows that very different kinds of
kowledge syntheses are likely to play a role; = For example, the
interactive linkage of research and use within an institutional comain
{5 likely t6 provide; over time, for well integrated stocks of working
knowiedge more or less at all levels of the specialized systea. That
{s, the communication of new research firdings to physicians becomes a

specialized professional task, and the manner of synthesizing kriouledge
becomes well routinized. Much more difficult is the Iinkage between

research and use across institutional bouncaries. —The mogscigséwé
panels of the National Academy of Science do construct Knowledge
syntheses around policy issues, but Eﬁev5é5§ task of problem definition
is a comiplex and cnerous one. Further, much of the information

v
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contained in the newly constructed knowledge synthesis may be Iost in
the policy process LtSelf, where very different formats of Synthesizing

knowledge have currency (such as the executive sammary):

The exanpléS We gave for the relationship between relatively

_ central use regions and ~elatively peripheral research regions place the

emphasis--in the successful cases particularly--on interaction with the

focus on anaiysis; with the final knowledge Synthesis created in the use

\

region.  The complex and very different ohange Gthat may connect
relatively centraly research with relativdly peripheral use regions

credtes. a variety of demands for knowledge syntheses; but beyond

knowledge syntheses one must here speak of Knowledge transformations.

The structure of ‘the knowledge that becomes incorporated in the
pfactices prevailing in the use region ne€eds to be transforded so as to
fit into the truth tests and surrounding knowledge Structures of. that
region iEselr;

We now turn to an examination of the different forms of synthesis:

5. TIPES OF KNOWLEDGE SYNTHESES

In this section of our paper we are drawing especially heavily from
two papers which form a part of the NIE-sponsored project on knowledge
synthesis, namely Burkart Holzner's paper “"Social Processes and
Knowledge Synthesis;" (forthcoming) and the paper "Types of Synthesis
and Their Criterida"(1980a)by Kenneth Strike and George Posner. We will

and analytical cultural styles. We will then turn to modes of synthesis

by style of inquiry and finally utilize the typology provided by Striks

and Posner by level of sSynthesis.

L)
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to form a new knoweldge Structure or whole. It is an integrating
cognitive activity:

Some cultural styles have been characterized as relying more on
syithesis than on analysis. It is generally believed that western
civilization is characterized by a decline of synthesis and an increased
relidnice on analysis; ThHe s6ci6l6gist Pitirim Sorokin distinguished
between sensate cultures; those that rely on sense data and are analytic

cultures in which thinking 1s synthetic. Sorokin was convinced that
sensate civilization would exhaust itself and that new falth structares
would arise (Sorokin; 1937-41).

as a turn within Westorn culture from the analytical to the synthetic.
fiouever, this is not so.  The Ssynthetic reasoning in Sorokin's

_ o . . . . 2, .
ideational civiliZatioh rests on implicit faith; and intuition. It is

quite different from the knowlege syntheses that occur 1in the

‘Sdvancenient of sclence. Oneé does not find a retura to implicit faith

structures or "synthetic thought® but rather on synthesis that Follows
analysis. :

Knowledge synthesis takes a different form in different modes of
inquiry.  For example, in a highly rationalist mode of inquiry;

Which particulars are subsumed. The extreme opposite, the purely

empiricist mode of inquiry; reqlires synthesis by an inductive

process. Both of these are, in a ;

iniquiry in which a knowledge syfithesis i3 seen as thé structuring of an

et
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principles of theory. Here, the synthesis becomes the stricture of a
framework:. An even more compléx mode of synthesis can be found in the
dialectic; in which €ach synthesis "sublates," that is preserves in some
fora the opposites of thesis and antithesis but at & nigher level:

Synthesis here is the superseding of contradictions.

Strike and Posner (i1980a) provide an interesting typslogy of
syntheses o~ knowledge: Th&éy are first concerned with the category of
indictive syntheses. Here they deal with the type of synthesis that is

includes the following types:
(1) Synthesis as generalizing over instances.
(2) Synthesis as simple theory construction.
(3) Synthesis as the creation of superordinate theory:
(4) Synthesis as the creation of a world view.

Clearly, thése different levels of inductive synthieses provide very

different challenges to innovation. Generalizing over instances may
take the form of a éimpie;umary: However, there is clearly a
hierarchy of intellectual challenges for innovation in their typology as
one moves from simple theory construction to the synthesis as the
creation of a world view.

Their second major category deals with synthesis in the context of
dialectics. Here we find synthesis as a dialectical resoiution. The
third cluster of types of synthesis they discuss in the context of
Thomas Kuhn's imagery for the understanding of the progress of science
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changes the dominant assumptions in a field: It may, further, involve
Gvercoming incéhﬁéﬁéﬁ?éﬁi% points of view and lead, finally, to ‘the
emergence of a new paradigm.

Their fourth category deals with interdisciplinary synthesis which,
for example, is involved in the rise of interdisciplinary fields such as
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Syntheses tend to be unified by the knowledge needs generated in
practice. For example, they discuss "assessment" as a form of
synthesis, e.g., when the task tackled is the weighing of the bulk of
the sviderice with regard to a particular issue. Other forms of nquasi
syntheses® are "assemblages" of Krowledge as, for example;, in manuals,
it assembling kiowledge for a particular domain of policy and the like.

This typology of knowledge synthieses appears to us particularly
Usefil becaise it demonstrates that the predominant modes of

synthesizing in Science and in practice do not necessarily converge.

is known in a particular domain.
We need to add to the typology of Strike and Posner a form of

synthesis of knowledge of particular significance in practice and

policy, and particularly visible in those linkages that cross

institutional domains as well as center/periphery gradients. The type

‘of knowledgs Synthesis we have in mind is problem structuring. The

28
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assessment of knowledge needs as well as an identification of knowledge
regions that might supply the needed information. For example; in the

United States thiére was 4 vigorous debite concerninig the social problem

of alcoholism. Was it to be considered primarily a moral; or a
primarily judicial and police problem? Or is it to be considered a

problem of mental health?  The manner in which this problem  is
structured determines what knowledge components as well as what

structured around the needs for knowledge in use, for working knowledge
st hand: This wodld require considerable attentisn to the descriptive

understanding of the particular region in the knowledge system involved.

6. CONCLUSIONS: LINKAGES; THE ORGANIZATION OF KNOWLEDGE FOR USE; -AND

KNOWLEDGE SYNTHESES

On the basis of the fﬁ?éé&iﬁé presentation of typologies of
linkages and knowledge SYhEﬁéSe;; we might conclude, at Ieast
tentatively; that certain types of linkages will call predominantly (but
never exclusively) Ffor certain kinds of Kknowledge syntheses. For

update structured around the working manual format. The modality of

synthesis is here not primarily theoretical integration; but the

knowledge requirements arising in the context of daily pratice, so that

29
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reference works; diagnostic handbooks; newsletters are structired to
provide easy access to knowledge in the timed and structured activities
of practice:

When we turn to linkages that cross institutional domains, matters
become decisively more problematic. Since the regions to be linked are
often not well informed about each other, efforts at problem Structuring

will become more promiment: Often, 1in today's society; knowledge

.

Ini the linkage between a relatively central use oriented region and
a relatively peripheral research oriented region we found in the
il1lastrations again an emphasis initially on knowledge synthesis iﬁ/tﬁé
form of problem structuring, then however followed vigorously by
analysis rather than synthesis: In the linkage problems between
relatively central research regions and relatively peripheral use
regions, we found a need to alleviate the center/periphery differentials
by an emphasis on problem structuring and on interactive relations.
However, with continued and intensive interaction, this linkage type is
Iikely to be transformed into an at least emergent institutional domain
of the knowledge system. This, for example, has certainly happened in

iioderti agriculture.
We have in this paper explored the relationship between the social
strictiire of knowledge Systers and the communicative actions of linkage

PP
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agents and knawiedge syntheses. We have set forth a conceptual scheme
capable of describing knowledge systems, regions within them, and types
of linkages. We have drawn heavily on previous work; especially that of
Strike and Posner; to set up a typology of syntheses. The conceptual

framework was illustrated by using empirical research reports; mostly

as, we hope, by others.
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