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I t's funny what's happened to this wokthowing. . . The actuabct of apprehending, of making sense,
of putting together, from what you have, the significance of where you are—this [now] oddly lacks
any really reliable, commonly used verb in our language[one] meaning thectivity of knowing . . .
[Yet], every culture has not only its own deddyof knowledge, but its ownvaysof [knowing].
Sir Geoffrey Vickers

Abstract

Much current work on organizational knowledge, intellectual
capital, knowledge-creating organizations, knowledge work,

and the like rests on a single, traditional understanding of the

nature of knowledge. We call this understanding the “episte- .

mology of possession,” since it treats knowledge as somethin!;mrOductI on

people possess. Yet, this epistemology cannot account for thé@ recent years, knowledge has become a prominent
knowingfound in individual and groupractice.Knowingas  theme in the organizational literature. However, in such
action calls for an “epistemology of practice.” Moreover, the discussions, as in informal contexts, knowledge is typi-
epistemology of possession tends to privilege explicit over tacigally spoken of as though it were all of a piece, as though
knowledge, and knowledge possessed by individuals over thalssentially it comes in only one kind. It is our contention
possessed by groups. Current work on organizations is limitegh ot there are. in fact. a number of distinct forms of
by this privileging and by the scant attention given to knowing knowledge, an’d that tf;eir differences are relevant, both

in its own right. Organizations are better understood if explicit,,[h ticall d tically. t fecti derstand
tacit, individual and group knowledge are treated as four dis- eoretically and practically, 1o an etfiective understand-

tinct and coequal forms of knowledge (each doing work thelnd Of organizations. _ o
others cannot), and if knowledge and knowing are seen as mu- | here is now much discussion of organizational knowl-

tually enabling (not competing). We hold that knowledge is a€dge, knowledge-based organizations, knowledge-
tool of knowing, that knowing is an aspect of our interaction creating organizations, knowledge work, etc. There are
with the social and physical world, and that the interplay ofnumerous related themes such as organizational learning,
knowledge and knowing can generate new knowledge and netje collective mind (Weick and Roberts 1993), and the
ways of knowing. We believe thigenerative danceetween  grganizational brain. It has become common to talk of

knowledge and knowing is a powerful source of organizationalknowledge in the context of both individuals and groups,

innovation. Harnessing this innovation calls for organizational nd even to consider knowledge in explicit and tacit

and technological infrastructures that support the interplay o?‘

knowledge and knowing. Ultimately, these concepts make possenses (where, for example, explicit knowledge is treated

sible a more robust framing of such epistemologically-centere@S knowledge that can be spelled out or formalized, and
concerns as core competencies, the management of intellectd@cit knowledge as that associated with skills or “know-
capital, etc. We explore these views through three brief casBow”). Accordingly, there are discussions about: how ex-
studies drawn from recent research. plicit knowledge acquired by individuals in an organi-
(Knowledge Knowing EpistemologyPractice zation is associated with “learning” at the level of the
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organization (March and Olsen 1976, Argyris and Schorof “a distinct higher-order pattern of interrelated activi-
1978, Sims and Gioia 1986, Simon 1991, Sitkin 1992)ties” grounded in and emerging from “individual actions”
how a group’s mastering of explicit routines can be an(1994, p. 374). Meanwhile Hutchins (1991, p. 284)
aspect of organizational memory (Cohen and Bacdayaspeaks of investigating the “ways in which the cognitive
1994); how the tacit skills of an individual can and cannotproperties of human groups may depend on the social
be tapped for the benefit of the organization (Nonakaprganization of individual cognitive capabilities.”

1994, Nonaka and Takeuchi 1995, Spender 1996); and As we will detail below, we believe that the tendency
how the activities of groups can constitute organizationato treat all knowledge as being essentially the same se-
learning (Weick and Westley 1996, Weick 1991). Mean-verely limits the current work on epistemologically-
while, such concepts are clearly vital to such concerns ak&levant organizational themes, both theoretically and op-
the management of intellectual capital (Stewart 1997)§3rationally. Theoretically, these tendencies fail to honor
core competencies (Hamel and Prahalad 1994), and i@spects of the distinction between explicit and tacit, and
novation (Leonard-Barton 1995). Increasingly, such workndividual and group knowledge that we see as germane
has pushed provocatively and insightfully at the bound0 understanding the acquisition, maintenance, and exer-
aries of the theoretical frames used in understandin§ise of competencies by individuals and groups. Practi-
knowledge and organizations—as in Weick andcally, itlimits our ability to assess and support these com-
Roberts’s (1993) application of “taking heed” and “mind- P€tencies in their own right. _

fulness” to operations of teams; in Cohen and Bacdayan’s The first contention of this paper is that each of the four
(1994) use of notions of procedural memory from psy-catégories of knowledge inherent in the explicit/tacit and
chology as a way of understanding organizational rouindividual/group distinctions is a distinct form of knowl-
tines; in what Hutchins (1991, p. 2) sees as the “patterﬁdge on equal standing with the other three (i.e., none is
of communication” within the “cognitive system” of a Subordinate to or made up out of any other). Also, this
group: in Nonaka and Takeuchi's spiral of knowledged'St'nCt character is reflected in the fact that each forn_1 of
creation; and in Kogut and Zander's (1996) consideraknowledge does work that the others cannot. We view
tions of the interplay between individuals’ social knowl- th_ese four forms of knowledge as constituting the appro-
edge and the organizing principles of work in explainingp_rlate _focus of what we ca}‘the eplstemolo?y of posses-
what organizations know how to do. sion, since these forms of “what is known” are typically

Yet, even in this growing body of literature that ex- treated as something peoplessess.To say, for exam-

: : = . ple, “Robert knows auto mechanics” points to Rolpe-
plores epistemologically significant themes, there typi §essing<nowledge of auto mechanics.

cally remains an expressed or implied tendency to trea The second contention is that not all of what is known

knpwledge as being ess_entlally of one kind. That IS, thels captured by this understanding of knowledge. Put an-
epistemology assumed in the literature tends to privileg

s g Bther way, there is more epistemic work being done in
the' |nd|\{|dual over the group, and th? explicit over thewhat we know how to do than can be accounted for solely
tacit (as if, for example, explicit and tacit knowledge Were . tarms of the knowledge we possés3o, in addition to
two variations of one kind of knowledge, not Sep"flr""te’talking about the four distinct forms of knowledge we
distinct forms of knowledge). The former tendency is ré-5 54 want to be able to speak about the epistemic work
flected in the insistence that organizational learning is regone by human action itself—that is, about whapist

ally about individual learning since “All learning takes s practiceas well as what ipossessed in the hedfio
place inside individual huma_m heads ..." (Sl_mon, 19913ay' for example, “Robert is fixing cars” points not only
p. 125). The latter, meanwhile, can be seen in Nonaka'g, knowledge he possesses but also to things he is doing.
argument that “While tacit knowledge held by individuals T give an account of what Robert knows, we claim, calls
may lie at the heart of the knowledge creating processor an understanding of the epistemic work done, which
realizing the practical benefits of that knowledge centergieeds to include both the knowledge he possesses and the
on its externalization ...” where “externalization” for gctions he carries out.

Nonaka entails a process of “converting” tacit knowledge Borrowing from the epistemological perspective of the
into explicit knowledge (1994, p. 20). Cohen and American Pragmatist philosophers, we call what is pos-
Bacdayan, meanwhile, contend that organizational rousessed “knowledge” and what is part of action “know-
tines arise when “individuals store components of a rouing.” Individuals and groups clearly make use of knowl-
tine as a procedural memory” (1994, p. 554). And everedge, both explicit and tacit, in what they do; but not
Weick and Roberts have made the epistemologically proeverything they know how to do, we argue, is explicable
vocative move of describing “collective mind” in terms solely in terms of the knowledge they possess. We believe
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that understanding of the epistemological dimension oftrengths and limitations. Then we offer what in our view
individual and group action requires us to speak aboufre some essential elements of an epistemology of prac-
both knowledgeused inaction and knowingas part of  tice—in particular, we define what we mean by (1) the
action. Therefore, in addition to the traditional episte-term practice,(2) the distinction betweeknowledgeand
mology of possession, there needs to be, in our view, &nowing, (3) the Pragmatist philosopher John Dewey’s
parallel epistemology of practicexhich takes ways of concept ofproductive inquiry,(4) the notion ofinterac-
knowing as its focus. By this, we do not mean that practjon with the world,and (5) the idea oflynamic afford-
t|Ce needs to be brought under the umbrella of traditio-naéncellzollowing thisl we look at how Seeing knowledge
epistemology (nor do we mean that all of human actioryg 4 tool of knowing can help explain how individuals
needs to be accounted for epistemologically). Rather, wgnq groups draw on all four forms of knowledge and,
contend that there needs to be a radical expansion of Whﬁ’ﬁportantly, how the interplay between knowledge and
is considered epistemic in its own right, which inCI”desknowing can generate new knowledge and new ways of
knowledge and knowing. knowing. In the final section, we explore these ideas in

Furthermore, we do not see knowledge and knowingy .~ niout of three cases, and consider some broader
as competing, but as complementary and mutually en-

abling (see Figure B.Indeed, as we will spell out in |mpllcat|ons of them f_or amore robust _understandmg Qf
detail in what follows, understanding what is entailed inf[he epistemological dimension of organized human activ-
bridging the two epistemologies provides a more robust?:
account of such matters as: how individuals and groups

can draw on tacit and explicit knowledge simultaneously;] . The Epistemology of Possession

how what individuals know tacitly can be made useful togach of the four categories that come from the explicit/
groups; and how explicit instructions can be made morg

acit and individual/group distinctions identifies a unique
useful aids for the development of tacit skills. Also (and group d

ite i cantl the interol fk led nd irreducible form of knowledge. We see each of the
quite importantly) we see the interplay of knowledge an our as on equal footing with the other three, and hold

knowing as a potentially generative phenomenon. Thalthat no one of them can be derived from or changed into

Is, for human groups, the source éw knowledge and one of the others. We believe that each needs to be un-

knowing lies in the use of knowledge as a tool of knowing ' - .

within situated interaction with the social and physicalQerstoo;tonceptuallyas distinct, in no small part because
in practiceeach does work that the others cannot. In ar-

world. It is this that we call thgyenerative danceUn- ' i g . :
derstanding the generative dance (how to recognize, sug-ing for this position, we first address the conventional

port, and harness it) is essential, we believe, to undeflclination to treat knowledge either as if it were all of a
standing the types of learning, innovation, andPiece or, if different forms are considered, to privilege
effectiveness that are prime concerns for allexplicit over tacit and individual over group knowledge.
epistemologically-oriented organizational theories. Privileging the explicit and the individual is not at all
In what follows, we explore the epistemologies of pos-unique to organizational studies. It reflects the dominant
session and practice and some implications of our perepistemology of Western culture for the last three cen-
spective. We first sketch out our interpretation of the episturies, at least. This view is often referred to as the Car-
temology of possession, along with what we see as ittesian view, given its substantial grounding in the work

Figure 1 Knowledge and Knowing
INDWIDUAL GROVP INDIVIDUAL GROVP
EXPLICIT EXPUICIT
ENORING "3 ENOWING,
(s AoTiON) (ro ACcTION)
TACAT TACAT
LNOWLEDGE BRIDGING EPITTOMOLOGIES
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of the seventeenth-century French philosopher ‘Renmformal, inchoate, or obscure kind of knowledge, whose
Descartes. For Cartesians past and present, the individuakry nature calls for it to be made explicit in order to be
indeed the individual analytic thinker, is taken as primary truly understood or useful in practice. Indeed, the very
All knowledge, accordingly, is believed to be best ac-term “tacit” suggests to many people (quite understand-
quired through reason and the use of concepts and methbly) the sense that any such knowledge must be “hidden”
ods that are freed as much as possible from the fallibilitie$rom our understanding or “inaccessible” for practical
of our senses or the exigencies of given situations. purposes. We believe that this predilection of the tradi-
Descartes’ famous “Cogito ergo sum” (I think thereforetional epistemology has held back the development of an
| am) is both a beginning and a conclusion for the tradi-understanding of the explicit/tacit distinction that is called
tional epistemology. It is the conclusion that the thinkingfor and increasingly needed, given the growth of signifi-
self is the one thing we cannot doubt—everything elsecant work on epistemological themes in the literatures
from the impressions of our senses to “objective” claimsconcerned with organized human action. Indeed, we base
about the world, is subject to one or another degree obur claim that the explicit/tacit distinction is one between
uncertainty. It is through analytic reasoning, Cartesianswo separate forms of knowledge on practical utility: we
maintain, that we can best minimize or “control for” the argue that the distinction needs to @@nceptuallyclear
clouding influences of our senses and subjective impredecause, in practice, each form of knowledge does work
sions, and thus acquire our most reliable knowledge abothe other cannot. A sounder, more robust conceptual un-
the world. It is a beginning in that the thinking (or rea- derstanding of the distinction should help make it possi-
soning or doubting) self becomes the one fundamentahle to recognize, support, and harness the different forms
irreducible starting point for any search for knowledgeof work that each, in fact, makes possible in pracfice.
about the world, and the repository for that knowledge We base our understanding of the tacit/explicit distinc-
once acquired. All this should have a familiar ring to any-tion on the work of the scientist and philosopher Michael
one who received a traditional introduction to “the sci- Polanyi (1983). Polanyi’s distinction is exemplified very
entific method” and “the scientific worldview.” compellingly in the simple but rich example of riding a
What follows from all this has become part of the con-bicycle. Many people who say they can ride a bicycle
ventional understanding of knowledge in our culture: thewill claim, when asked, that they do not know which way
idea that knowledge, particularly anything that might pasgo turn the handlebars to prevent a fall to the left or right.
as rigorous knowledge, is something that is held in theHowever, since staying upright is part of knowing how
head of an individual and is acquired, modeled, and exto ride a bicycle, anyone who can ride must, by definition,
pressed most accurately in the most objective and explicknow which way to turn the handlebars to avoid a fall.
terms possible. It is this Cartesian tradition, as well, thatVhat they can’'t do isaywhich way to turn. So there’s
we see underlying such statements quoted above as “Adlomething known by everyone who can ride that most
learning takes place inside individual human heads . . .tannot say. What they can say in an example of what

(Simon 1991) and “. . . realizing the practical benefits ofPolanyi called the explicit dimension of knowledge,
[tacit] knowledge centers on its externalization ...” while what is known by everyone who can keep upright
(Nonaka 1994). on a bike is what he called the tacit dimension of knowl-

Our aim here, it should be noted, is not to reject theedge.

Cartesian epistemology wholesale. Rather, we wish to Building on Polanyi, we argue that explicit and tacit
critique some of its elements that we believe have madare two distinct forms of knowledge (i.e., neither is a
difficult the development of a productive understandingvariant of the other); that each does work the other can-
of the forms of knowledge suggested by categories othamot; and that one form cannot be made out of or changed
than individual/explicit. We believe Cartesian epistemol-into the other. We explore these and other aspects of the
ogy needs to be broadened into an “epistemology of poddistinction below, again beginning with the example of
session” that can incorporate a conceptually sound anblicycle riding.

useful understanding of knowledge possessed tacitly and To be able to ride a bicycle, one needs to have the

knowledge possessed by groups. (tacit) knowledge of how to stay upright. This is knowl-
edge one possesses; itrist the activity of riding itself
Explicit/Tacit but knowledge used in riding (you still possess the tacit

The grip that the Cartesian tradition has had on the exknowledge even when you are not riding). Possessing this
ploration of explicit and tacit knowledge has been par-tacit knowledge makes it possible to keep upright, which
ticularly strong. When the idea of tacit knowledge is ad-is something that the explicit knowledge of which way to
dressed, for example, it is most often treated as aturn cannot do. We can’t put a novice on a bicycle saying
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“OK, take off—and if you start to fall like so, turn this the tacit knowledge necessary to riding. That tacit knowl-
way” and expect the person to be able to ride successfulledge is acquired on its own; it is not made out of explicit
The novice would have the explicit knowledge but notknowledge. Prior to being generated, one form of knowl-
the necessary tacit knowledge. Whatever epistemic workdge does not lie hidden in the other.
that explicit bit of knowledge can make possible, it cannot Also, there is no guarantee that one form will always
doall of the work that is necessary for someone to knowbe a useful aid to acquiring the other. In fact, in some
how to ride. In order to acquire the tacit knowledge, acases using one can be a hindrance to acquiring the other.
novice has to spend a certain amount of time on a bicycldn learning how to drive, for example, you may be told
Indeed, it would even be possible for someone to be abléeXplicitly) to accelerate when coming out of a turn, only
to say in great technical detail what must be done to keefP be told later that you are using this knowledge me-
a bicycle upright, yet still be unable to ride one. No chanically “as a crutch” rather than “getting a feel for it.”
amount of explicit knowledge alone can enable someon&imilarly, in learning a skill like dancing or tennis many
to ride; it simply cannot enable all the necessary epistemiB€0PIe experience a period when explicit knowledge
work. about how to move one’s feet or hold one’s shoulders can
At the same time, we argue that each form of knowl-actually impair one’s ability to acquir_e phe tac_it knowl-
edge can often be used asaid in acquiring the other. ©dge necessary to performing the skill in a fluid or mas-
If you know how to ride, for example, you might use yourter.fFJI way. Even experts in a glven“sklll can f'Pd their
tacit knowledge to ride around in a way that helps youablllty to use their tacit knowle_d_ge thrown off whe_n
discover which way you turn when you begin to fall. they are asked to describe explicitly what they are doing.
Likewise, if a novice is told how to turn to avoid a fall, Individual/Group
that explicit knowledge could be used while learning toWe have also inherited a cultural predilection for privi-
ride as an aid in getting a feel for staying upright. How-leging the individual over the group. Whether stated em-
ever, neither tacit nor explicit knowledge can be used byhatically or present implicitly, a sense that whatever can
itself to acquire the other: one must also, at the very leasbe said about groups actually “boils down” to things
get on a bicycle (an important point, to which we will about individuals is taken almost as though it were self-
return shortly). evident, and particularly so when the concern at hand is

We can now see that each form of knowledge does it@n epistemological one (Cook 1994). As the Cartesian
own work. Explicit knowledge can be used as an aid to/1€W would have it, it is théndividual thinker who is the
help acquire the tacit knowledge, but cannot by itself enPrimary (if not exclusive) wielder and repository of what
able one to ride. The tacit knowledge is necessary in bein _knoYvn_. This predilection is reflected, for example, in
able to ride, but it does not by itself enable a rider to say>/Mon’s insistence (noted above) that all learning takes
which way to turn. place inside the heads of individuals. For many who are

Furthermore, it is important not to mistake using onefotas orthodox as Siman, such topics as “organlza_tlonal
form of knowledge as an aid in acquiring the other withl.eammg’ . orgamzaponal knowl_edge, or -organiza-
one form being “converted” into the other. Tacit knowl- tional routines” are still spoken of in ways that often leave

edge cannot be turned into explicit, nor can explicit't unclear as to whether groups are being treated on an

knowledge be turned into tacit. If you ride around usingequal footing with individuals or as a derivative of them.

tacit K led 4 to di . hich (This is often so, it should be noted, even in cases where
your tacit knowiedge as an aid to diScovering Which Way ;5 ot quthors’ intention either to address or to dodge
you turn, when you ultimately acquire the explicit knowl- ﬁhe issue.)

edge you still possess the tacit knowledge, and you still | .acent years, however, there has been a growing vol-

use it in keeping upright. When we ride around with the;me of research and publication that has begun to treat
aim of acquiring the explicit knowledge, we are not per-4youps and organizations in their own right. This has been
forming an operation on our tacit knowledge that turns ity implicit concern in our own work as well as that of a
into explicit knowledge; we are using the tacit, within the nymber of our colleagues at Xerox PARC and the Insti-
activity of riding, to generate the explicit knowledge. The tyte for Research on Learning. This trend is also strongly
explicit knowledge was not lying inside the tacit knowl- syggested in the literature treating such concepts as “com-
edge in a dormant, inchoate, or hidden form; it was genmunities of practice” (Wenger 1997, Brown and Duguid
erated in the context of riding with the aid of what we 1991), “core competencies” (Hamel and Prahalad 1994),
knew tacitly. Likewise, if you know explicitly which way “situated cognition,” “legitimate peripheral participation”

to turn but cannot ride, there is no operation you canlLave and Wenger 1991), and the “spiral of organiza-
perform on that explicit knowledge that will turn it into tional knowledge creation” (Nonaka and Takeuchi 1995).

ORGANIZATION SciENcE/Vol. 10, No. 4, July—August 1999 385



SCOTT D. N. COOK AND JOHN SEELY BROWN Bridging Epistemologies

Discussions of communities of practice look at how in- With respect to both distinctions, the lesson we wish
dividuals establish themselves and function as a group bt draw here isiotthat we ought now to reverse tradition
engaging in practices that are unique to or characteristiand privilege the group and the tacit over the individual
of that group. Within the growing body of work on core and the explicit. Indeed, our aim has been to argue for an
competencies one can see serious attention being givexxpanded epistemology of possession that includes each
to how teams, as well as individuals, do “real work” andof four types of knowledge and treats each as distinct
how that work can be supported, enriched, and directedrom (not superior to) the other three, both conceptually
The concept of legitimate peripheral participation, origi-and in the sense of each doing work that the others cannot.
nally used to explore apprenticeship learning, takes as its

central concern the role of participation by seemingly Pe> Toward an Epistemol ogy of Practice

ggh;ili;g%?/t'ﬂgalrsoﬂn E{]si\l:‘nPnoﬁglr\(/eeaﬁgﬁ\éfgfnnsttrgllce We are now able to focus on an important aspect of what
b group ; eople know that isot captured by the four forms of

authors are addressmg S.'UCh ep|stemolog|cal Issues at t ﬁowledge considered above. In the bicycle example we
level of the group, including recent direct explorations of

such terms as “organizational knowledge” and “organi-a.lrgued. that ta(.:i'? and explic_:i_t knowl_edge alone are insuf-
zational epistemology” (von Krogh and Roos 1995) ByflClent in acquiring the ability to ride; what has to be
. , . i " ~Zadded is the actual act of of riding (or trying to). This
taking the group as a primary unit of analysis, such apy_. 4" i< now to make a specific claithe act of riding
proaches, implicitly at least, treat groups as something tg bicycle does distinct epistemic work of its owrdeed,

be mvgsﬂgated in their own right with respect to eIOISte'we hold that this type of epistemic work is an inextricable
mological concerns.

As with the explicit/tacit distinction, we propose that facet of human action itself, not something people pos-

L . ; sess. We mark this distinction by referring to it as “know-
individuals and groups each do epistemic work that th(?ng” rather than “knowledge.” Eurthermore, we believe

th_er cannot. So, for ex_ample, while o_n_Iy inqlividual ph_y— that knowing does not belong to an epistemology of pos-
sicians know how to diagnose nephritis using Ioallotat'oré.‘ession but rather that it calls for an epistemology of

(g'roups do not have hands), the knowledgg of yvhat Corc];fractice. Following Vickers’ (1976, p. 2) assertion that
stitutes acceptable and unacceptable practice in nephral-

. ) . every human group “has not only its own dmidy of
ogy 1S po_s_sessed by nephro!o_glsts as a group. I"ke\'\"s'lamowledge but its owmvaysof [knowing],” we now turn
while !nd|V|duaI copier technicians have a sense of hoWto outlining some of what we believe “knowing” and an
a particular copier ought to soqn'd when operating .p.mp"‘epistemology of practice” entail. In particular, we pro-
erly (groups do not have ears), it is a group of techm(:lanﬁl ' y

’ - . ose specific understandings of (1) the tgmactice,(2)
o e anmantod oo sesaire oy oale dincton, drawn T the Pragmaist, betueen
comeé a “War,stor " when it is held in common andycanknowledgeand knowing, (3) John Dewey's concept of
y-when 1tis ) . productive inquiry(4) the notion ofinteraction with the
be used by the group in its discussions about machin

(Orr 1996). In both cases, part of what is known about a orld, and (5) the idea olynamic affordance.

given domain is possessed by individuals, part by group<ractice

Individual technicians and nephrologists possess variouBractice implies doing. Intuitively, it refers to things we
bits of knowledge in their respective fields, but the “bodydo as individuals and as groups. Conceptually, practice
of knowledge” of copier repair or nephrology is possessedhas received a growing amount of careful theoretical at-
by groups, not by individuals. Put another way, the bodytention in recent years (see, for example, Bourdieu 1977,
of knowledge of a group is “held in common” by the Turner 1994). In common usage, “practice” can mean ei-
group. We do not expect every individual in a group (dis-ther to develop a competency through drill or rote actions
cipline, profession, craft, etc.) to possess everything thads in “to practice the piano” or to exercise a competency
is in the “body of knowledge” of that group (in fact, this as in “to practice medicine.” The former suggests drill in
is likely to be impossible, unnecessary, and perhaps evarreparation for doing the “real work,” while the latter
undesirable). The body of knowledge is possessed by thguggests the “real work” itself. In our use of the term, we
group as a whole and is drawn on in its actions, just asnean doing real work: the practice of engineers, man-
knowledge possessed by an individual is drawn on in higgers, physicians, woodworkers, etc. (in which, mean-
or her actions. The work done by a group, as informedvhile, drill and other rotelike activities can play an im-
by the body of knowledge it possesses, is work that igportant part).

epistemically distinct from work done by an individualin ~ For our purposes, then, we intend the term “practice”
it, as informed by the knowledge he or she possesses. to refer tothe coordinated activities of individuals and
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groups in doing their “real work” as it is informed by a is on what he is actually doing; it is on the ways he de-
particular organizational or group contexin this sense, ploys the knowledge he possesses in his interactions with
we wish to distinguish practice from both behavior andthe materials of a specific concrete task in physics (such
action. Doing of any sort we call “behavior,” while “ac- as testing an experimental laser design).

tion” we see as behavior imbued with meaning. By “prac- In developing an understanding of the knowledge/
tice,” then, we refer to action informed by meaning drawnknowing distinction, we have found it useful to draw on
from a particular group context. In the simplest case, itthe work of the American philosophical school of Prag-
Vance's knee jerks, that is behavior. When Vance rapsnatism, in particular the work of John Dewey, as an al-
his knee with a physician’s hammer to check his reflexesternative to the dominant Cartesian perspective. Those
it is behavior that has meaning, and thus is what we calinterested in organizations have generally seen the work
action. If his physician raps his knee as part of an exampf the Pragmatists as limited essentially to educational
it is practice. This is because the meaning of her actiosettings. We believe that a new look at the Pragmatist
comes from the organized contexts of her training angerspective can yield very important and timely impli-
ongoing work in medicine (where it can draw on, con-cations for organizations of all sorts. The recent resur-
tribute to, and be evaluated in the work of others in hegence of interest in American Pragmatism, which has

field). centered on Dewey (see, for example: Hickman 1990,
Rorty 1982), makes the reexamination of this perspective
Knowledge and Knowing even more timely for organizational concerns.

Drawing a distinction between knowledge and knowing A basic conviction of the Pragmatist perspective in
may seem at first pass an unduly subtle point. We believboth theory and practice is that our primary focus should
it is at root quite a substantial one, both epistemologicallyhot be (solely) on the likes of abstract concepts and prin-
and in its implications for understanding organized hu-iples (as has been common more broadly in philosophy
man activity. Above, we have expanded our understandand the social sciences) but on concrete action. Pragma-
ing of knowledge to include the forms suggested by theists have been centrally concerned with doing, particu-
explicit/tacit and individual/group distinctions. With re- larly forms of doing that entail making or producing
spect to all four forms, however, we have maintained th&something (from technologies to ideas). Accordingly,
sense of knowledge as something that is possessed. Wheten it comes to questions of what we know and how
we say “Miriam has knowledge of physics,” the knowl- we know, the Pragmatist perspective takes a primary con-
edge is something that Miriam possesses (as concepisern not with “knowledge,” which is seen as abstract and
rules, procedures, etc.). Furthermore, her knowledgstatic, but with “knowing,” which is understood as part
(whether explicit or tacit) is abstract since it is somethingof concrete, dynamic human action. Following the Prag-
that isaboutbut notin the tangible world. And it is static, matist perspective, for us “knowing something” refers to
in that possessing it does not require that it be always imnaspect ofiction, not to something assumed to underlie,
use: When Miriam is playing tennis or sleeping she stillenable, or be used in acti6By “knowing” we mean that
has knowledge of physics. Finally, while knowledge itselfaspect of action or practice that does epistemic work.
is static, it is common to see it as necessary to action: “Knowing,” Dewey maintained, “is literally something
“Miriam can solve the problem because she has knowlwhich we do,” not something that we possess. For
edge of physics” or “Miriam cannot solve the problem Dewey, to talk about activity in terms of knowledge is to
until she acquires knowledge of the conservation of anmistake an abstract, static concept for a concrete, dynamic
gular momentum.” That is, knowledge is commonly activity. It is to make a kind of category error. To be
thought of as something wasein action but it is not accomplished in a profession, discipline, or craft, for ex-
understood tdoe action. ample, is necessarily tied up with practicing it. This does
Accordingly, we use the term “knowing” to refer to the not mean that its body of knowledge is useless to practice,
epistemological dimension of action itself. By “knowing” only that it is not the same as the epistemic dimension of
we do not mean something thatised inaction or some- practice. An accomplished engineer may possess a great
thing necessary t@action, but rather something that is a deal of sophisticated knowledge; but there are plenty of
part ofaction (both individual and group action). “Know- people who possess such knowledge yet do not excel as
ing” refers to the epistemic work that is done as part ofengineers (as is often observed in many fields). This
action or practice, like that done in the actual riding of ameans that if you want to understand the essentials of
bicycle or the actual making of a medical diagnosis.what accomplished engineers know, you need to look at
Knowing is dynamic, concrete, and relational. If we talk what they do as well as at what they possess. It also means
about Andrereflecting “knowing” in physics, our focus that our fundamental understanding of the relationship
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between a body of knowledge and activities of a practice Building on these key points from Dewey, we make a
must change: we must see knowledgeaatol at the number of further arguments about the distinction be-
service of knowingot as something that, once possessedween knowledge and knowing. Knowledge by itself can-
is all that is needed to enable action or practice. (Imnot enable knowing. As a tool, knowledge disciplines
proved practice may not always be the product of acknowing, but does not enable it any more than possession
quiring more knowledge; at times it may be the result ofof a hammer enables its skillful use. Likewise, the prin-
developing innovative ways of using knowledge alreadyciples of engineering alone cannot enable an accom-
possessed.) plished engineer to engage in the productive inquiry of
This Pragmatist focus on action has broad implicationsesolving a difficult design problem. However, it is pre-
for those areas where organizational and epistemologicalsely such things as the principles of engineering that an
concerns intersect. And the value of these implicationsaccomplished engineer uses practice as tools in ad-
can be carried further, we believe, by drawing on the keydressing a problem at hand, in interacting with it through

Deweyan concept of “productive inquiry.” the use of those tools, in seeking to resolve a design prob-
lem.
Productive Inquiry Furthermore knowing should not be confused with

One of the most important things that knowing can do in‘tacit knowledge.” As we have defined tacit knowledge,
using knowledge as a tool is what Dewey called “pro-it is a tool or an aid to action, not part of action itself.
ductive inquiry.” To engage in productive inquiry is to Everyone who can ride a bike can be said to know tacitly
be actively pursuing a problem, puzzle, point of fasci-which way to turn to avoid a fall, whether or not they are
nation, object of wonder, or the like; it is to seek an an-at that moment actually riding. Knowing requires present
swer, solution, or resolution. It i;iquiry because what activity. Tacit knowledge does not. Knowing makes use
motivates us to action is in some sense a query: a prolof tacit knowledge as a tool for action—as when we ride
lem, a question, a provocative insight, or a troublesomaround on a bike using our tacit knowledge to stay upright
situation. It isproductivebecause it aims to produce (to (acquiring the tacit knowledge of how to stay upright,
make) an answer, solution, or resolution. Productive inmeanwhile, is acquiring know-how useful to bike riding.)
quiry includes a broad range of actions from the problentFinally, tacit knowledge alone does not enable us to ride;
solving of mathematics to computer programming to fix-there is more epistemic work that needs to be done. Being
ing a photocopier to finding the proper placement of theable to ride requires interaction between the (tacit) knowl-
voice in singing Productive inquiry is that aspect of any edge we possess and the present activity of being in mo-
activity where we are deliberately (though not alwaystion on a bike. The activity of riding, itself, is a form of
consciously) seeking what we need, in order to do whaknowing; it does distinct epistemic worknowing is that
we want to do. aspect of action (or practice) that does epistemic werk

Productive inquiry is not a haphazard, random searchincluding doing things we know how to do, and (through
itis informed or “disciplined” by the use of theories, rules productive inquiry) producing what we need, in order to
of thumb, concepts, and the like. These tools of produceo something we want to do, which can include produc-
tive inquiry are prime examples of what Dewey under-ing new knowledge. We will explore this notion further
stands the term “knowledge” to mean. Conversely, usingn the next two sections.
knowledge in this way is an example of that particular
form of knowing that Dewey called “productive inquiry.” Interaction with the World
So, using “knowledge” in productive inquiry gives in- We act within the social and physical world, and since
quiry a systematic or disciplined character: just as knowlknowing is an aspect of action, it is about interaction with
edge is a tool of knowing, so must knowing respect thehat world. When we act, we either give shape to the
demands and constraints of knowledge. (To wield anyhysical world or we affect the social world or both.
tool skillfully, we must respect the constraints it placesThus, “knowing” does not focus on what we possess in
on our actions in using it, as the haphazard use of a hanour heads; it focuses on our interactions with the things
mer can all too painfully demonstrate.) of the social and physical world.

Significantly, Dewey also saw knowledge as one of the “Knowledge” is about possession; it is a term of pred-
possible outcomes of productive inquiry: one end resulication. In all its forms we use it to indicate something
of engaging in the (situated, dynamic) activity of produc-an individual or group possesses, can possess, or needs
tive inquiry is the production of (abstract, static) knowl- to possess. “Knowing” is about relation: it is about inter-
edge, which then can be used as a tool of further knowingaction between the knower(s) and the world.
including knowing in the mode of productive inquiry. To interact with the world effectively we need to honor
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it. One cannot make reliable objects through the haphazhis context.” For Ortega, what we can know and what
ard use of clay or steel: it is possible to make the wallsve can do are not discovered through an abstract Carte-
of a pot too thin or the span of a bridge too long: objectssian thought experiment, but are products of ongoing con-
give way when design pushes them beyond the corerete interaction between “myself” (or “ourselves”) and
straints of their materials. To make use of the power othe specifics of the social and physical “context” or “cir-
materials, their inherent constraints must be honored. Theumstances” we are in at any given time. “l invent pro-
master of a craft—whether potter or materials engineer—jects of being and of doing,” Ortega insisted, “in light of
is constantly engrossed in a kind of conversation with theircumstance” (1961a, p. 202).
materials of his or her craft. The master puts out ideas by In keeping with this, Ortega argues that in interacting
giving shape to the material, and “hears back” from it aswith the world we encounter both “facilities” and “frus-
he or she discovers and explores what the material caations” (1961b). It is important to note that facilities and
and cannot make possible. Part of what it means to mastéustrations areot properties of the world, but properties
any craft is to learn how to turn the constraints of itsthat lie solely in our interaction with the world. The ten-
materials into opportunities for design. sile strength of clay is a property of the world, but it
Similarly, in the social world, one must honor the becomes a facility or a frustration only when we are in-
strengths, limitations, and character of individuals anderacting with it (e.g., when we are making pots). Like-
groups to engender coordinated and directed action akise, the bits of knowledge that members of a team may
practice—as all good managers, football coaches, and opossess are a property of that social world. They can only
chestra conductors know, at least intuitively (as do théhecome facilities or frustrations, however, when we are
members of such groups). interacting with the group within the context of a specific
Knowledge also helps us “honor” the world in our in- piece of work (or when the members of the group interact
teractions with it. As noted above, knowing as an aspedith each other in such a context).
of action can make use of bits of knowledge (in any of The phenomenon of certain properties arising solely in
its forms) as tools. In doing so, the knowledge about thehe context of interaction with the world can also be seen
social and physical world “disciplines” our interaction jn connection with the idea of “affordance.” There is a
with the world, just as the use of a pair of pliers givescommon meaning of “affordance” that is a progenitor of
particular form to how we interact with a bolt. the sense we have in mind, but it is one we need to go
Within the relational and interactive character of know-peyond, because it suggests a static (i.e., not “interac-
ing, the world shapes our actions by requiring that weijve”) character. This is the elemental sense of how a
honor it, just as we shape the world by interacting withmaterial, design, or situation “affords” doing something:
it in a disciplined wayKnowing is to interact with and  metal affords making buckets; buckets afford carrying
honor the world using knowledge as a todle will look  \yater; bucket brigades afford fire fighting.
more precisely at how this works in the next section.  This sense of affordance is reflected in everyday ob-
Dynamic Affordance jects in ways that can attract a great deal of conscious
We now wish to focus on some specific characteristics ofittention or none at all. This is particularly true of objects
“interaction with the world” that are at the center of our that are the product of human design. What they afford
understanding of “knowing.” In doing so, we first borrow can give rise to shape and fluidity or incoherence and
two general points from the work of the Spanish philos-clumsiness in our activities. This can be seen, for exam-
opher Jos®rtega y Gasset that frame “interaction with ple, even in the simple case of an ordinary book. The
the world” in a way that further develops an alternativedesign of a book, as distinct from a newspaper or a scroll,
to the Cartesian frame of the “thinking self.” Then we affords such things as skimming or random access by
explore the idea of “affordance,” as introduced in theusing a thumb index or flipping from one part of the text
work on perception by J. J. Gibson (1979) and as signifito another and back again.
cantly developed in the design work of W. W. Gaver A doorknob, to take another example, affords opening
(1991, 1996). Finally we argue for our sense of what weand closing a door. The particular design of a doorknob
call “dynamic affordance.” can afford fluid or clumsy action. In Figure 2 we show
Interaction with the social and physical worlds is a cen-the design of a doorknob that affords pushing or pulling
tral concern in the work of Ortega. Very much in keepingthe door from the appropriate side. On the side where the
with the American Pragmatists, Ortega abandoned thdoor needs to be pushed, the knob is a flattened hemi-
frame of the abstracted, analytic thinking self andsphere flush with the door; it is a knob that would, in fact,
throughout his work approached questions of epistemolbe difficult to pull. On the opposite side the same shape
ogy, action, etc. from the perspective of “myself within is raised from the surface of the door and one’s fingers
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Figure2  Affordance interaction afford. They are questions about dynamic af-
fordance.
What we mean by “dynamic affordance” has both an
intuitive sense and a very particulapnceptualsense.
Both senses can be seen in the bicycle riding example.
Intuitively, most of us understand that learning to ride
:g'*——w/ requires “getting a feel” for what it is like to stay in bal-
—— ance, and we recognize that we need to get on a bike to
acquire that knowledge. So, the activity of riding around
dynamically affordshe acquisition of the needed knowl-
edge.
PUSH PULL

Conceptually, we see “dynamic affordance” as lying in
the real and subtle interaction between the rider and the
bike in motion. When bicycle wheels turn, they become

can fold easily around the edge so one’s hand is almoglyroscopes—and like all gyroscopes their tendency is to
invited to pull (particularly when paired with resistance remain in the plane of rotation: to get spinning bicycle
from the door, if one should try pushing from that side).wheels to tip to one side or the other requires that a force
Although the design elements of common objects likebe applied to them that will overcome this gyroscopic
books and door knobs are often at the border of our attendency. A rider uses his or her body weight as that
tention, they nonetheless can constitute important reforce: shifting one’s weight pushes against the gyroscopic
sources in our interactions with them (Brown and Duguidforce of the moving wheels. This is what we do (or part
1994). of it) when we are riding or learning to ride. In the activity
How characteristics of the world give clues to our per-of riding, shifting our weight against the gyroscopic force
ceptions as to what we can and can’t do with them is thef the wheels “dynamically affords” learning to stay up-
sense of “affordance” that is explored in depth in the workright; it also “dynamically affords” the enactment of that
of Gibson (1979). Gaver has carried this notion furtherskill once acquired. These are things we can learn and do
by arguing for an understanding of affordance that is nobnly when we are in dynamic interaction with bicycle
primarily about perception but about relationships be-wheels in motion. Without the dynamic affordance of that
tween characteristics of the world and issues of inhererihteraction there is no learning and no enactment of what
concern to people. For Gaver (1991, 1996), questions d§ learned. Both are always inextricably tied to riding it-
affordance with respect to elevation in architecture, forself: without the activity of riding there is no gyroscopic
example, emerge as issues of “accessibility,” which coméorce to be used or pushed against. This dynamic char-
from the relationship between elevation and the necessitgcter is an essential element of our conceptual sense of
of expending energy climbing to higher surfaces of sup~dynamic affordance.”
port. Finally, because interaction between rider and bicycle
As we have indicated, there is a sense of affordancdynamically affordsboth the acquisition of knowledge
that lies beyond these inherently static senses, which dend the use of knowledge once acquired, we see it as
serves to be understood in its own right. We call thisdoing epistemic work that the knowledge alone cannot.
additional sense “dynamic affordance” and mean by itndeed, we argue that dynamic affordance is intimately
forms of affordance that emerge as part of the (dynamicfonnected to the distinct epistemological form we have
interaction with the world. In talking about design ele- called “knowing.” Dynamic interaction with the world
ments of ordinary objects, for example, we said that theypens the unique realm in which knowing takes place:
“can give rise to shape and fluidity or incoherence andhe activity of addressing facilities and frustrations dy-
clumsiness in our activities.” We would note now that namically affords knowing.
“shape, fluidity, incoherence, and clumsiness” are not We hold that dynamic affordance and knowing play an
properties of the objects (i.e., of the world). Rather, likeessential role in how knowledge—explicit and tacit, in-
Ortega’s facilities and frustrations, they are properties oflividual and group—is generated, transferred, and used
our interactions with those objectsThe emergence of in organizations. We also hold that these activities acquire
these properties raises the question as to how we miglparticular shape and meaning from their organizational
deal with them: what use might we make of shape andontexts—that is, they are not only actions; they are also
fluidity, and how might we address incoherence andoractices. Consequently, understanding how what is
clumsiness are questions about what those properties &hown functions in organizations requires understanding
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the interplay between the epistemology of possession and Conventionally, “genre” is most familiar as a literary
the epistemology of practice. It is to these matters that wéerm, where it refers to types of literature—e.g., “novel”

now turn our attention. and “biography” are two distinct literary genres. Such
genres do more than constitute a tidy scheme of classifi-
3 Bridging Epistemol OgieS cation: they also provide frames for understanding and

The four distinct forms of knowledge of the epistemologyinterpreting what we read, without which a text could be

of possession as discussed above are displayed in the f(fﬂtterly ?afflmg or danggrously mlsleadlqg. We read or
lowing figure. ta_ke in” a text one way if we undgrstand it to be a novel,
The cells of Figure 3 array knowledge among the cateduite another if we think it s a b'°9ra9‘h3.’- Import?ntly,
gories of individualigroup and explicit/tacit. The upper It IS the meaning of the term “novel” or “biography” that
left cell contains things an individual can know, learn, COnstitutes the genre, not the actual text or the meaning
and express explicitly. Examples of things that would fitth® text acquires when it is understood to belong to a
this cell would include (but certainly not be limited to) 9iven genre. As literary historians would remind us, this
concepts, rules, and equations that typically are presenté@€aning is constantly evolving and undergoing a kind of
explicitly and are typically known and used by individ- implicit negotiation among writers, readers, and publish-
uals. In the upper right are things that are also expresse¥lS as they read and discuss texts.
explicitly yet typically are used, expressed, or transferred The power of genres to enable us to make sense of and
in a group. This includes, for example, stories about howS€ & text is so common in experience that we often are
work is done or about famous successes or failures (Ofnconscious of it (Brown and Duguid 1994). The char-
1990, 1996), as well as the use of metaphors or phrasé@steristics of the genre “newspaper” (folds, pulp paper,
that have useful meaning within a specific group. In thenarrow columns of text, headlines, bylines, etc.) have
lower left are examples of tacit knowledge possessed bjeanings that we pay little, if any, conscious attention
individuals, such as a skill in making use of conceptso; however, our ability to make sense of what newspa-
rules, and equations or a “feel” for the proper use of a€rs say is highly dependent upon them. Without having
tool or for keeping upright on a bike. Finally, in the lower been taught it or even reflecting on it consciously, most
right is tacit knowledge possessed by groups. Althougl®f us “read” the importance of front-page stories that ap-
everyone has daily experience with this form of knowl- pear above a newspaper’s fold as greater than those that
edge, it is perhaps the most difficult of the four to define.appear below it.
A working definition of it, however, is crucial to under- Genres are no less important to the organizational
standing the relationships among the four forms ofworld than they are to the literary world (Orlikowski and
knowledge and to appreciating the distinction betweer¥ates 1994). A message from a coworker can signal one
knowledge and knowing. We wish to label this form of thing if it arrives as a handwritten note, but quite another
knowledge with an expanded definition of the termifitis a printed memo or a formal letter. The genre (note,
“genre.” memo, or letter) provides a frame for interpreting a given
text. Each of these forms of communication has a mean-
ing understood and used by members of the organization.

Figure3  Four Forms of Knowledge Indeed, employing genres is one way people in organi-
INDIVIDUAL GROVUP zations communicate. As such, organizational genres ac-
quire their very distinct (and quite effective) meanings
CONCEPTS “Tories not by deliberate design but (like that of “novel” and “bi-
EXPLICIT ography”) in the course of their being used (or misused)

in the context of work practices.

The power of organizational genres is reflected, for ex-
ample, in the case of the manager who reads e-mail only
as printed-out hard copy. After reading one such message,
he phoned its author to tell him in no uncertain terms that
such subjects “should never be circulated in a memo.”

TACAT The author replied that he had “never written a memo like
that,” and that he had discussed the subject with people

SEILLS GENRES “only through e-mail.” In their organization, memos and
- e-mail had in practice become two distinct genres; they
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had acquired two distinct meanings (with which the man-group has a sense of what it means, and we make use of
ager was perhaps not yet familiar). What was appropriatéhat meaning in our discussions.” The group’s “sense” of
to communicate in one genre was inappropriate in thevhat the mission statement means does not refer to its
other. The boss misread the author's message (not netext but to the mission statement itself. Like “novel” or
essarily his words) because he took what was intended &smemo” or “gathering,” it has become a genre within that
one genre (one form of communication) to be another. group; it has acquired, in practice, tacit meaning that is

We wish to generalize this sense of “organizationaknown by the group. It can be used appropriately or in-
genre” in defining what we mean by tacit group knowl- appropriately, effectively or ineffectively, but only in the
edge. For our purposes, “organizational genre” appliesontext of group practice: as tacit/group knowledge (as
not only the distinctive and useful meanings a givenan organizational genre), “mission statement” does the
group attaches to its various literary artifacts. It also ap-epistemically distinct work of giving shape and direction
plies to its various physical and social artifacts—that isto the group’s discussions. This is underscored by the
to different types of things (technologies or products, forexecutive’s next remark. “But when | think about the
example) and to different types of activities (such as waystatement on my own,” he reflected, “it can . . . lead my
of doing a task or types of meetings). These genres arinking in directions | wouldn’t go if | were working on
not explicitly learned or known (although they can, for the same issues along with members of the group.” How
example, have explicit counterparts such as a label or the genre functions within group practice is distinct from
name). Their meanings emerge and undergo constaits role in the executive’'s thinking on his own. The
confirmation and/or modification through a kind of “ne- group’s “sense” of what the mission statement means ex-
gotiation in practice” as they are used in the context ofemplifies what we have in mind by tacit knowledge pos-
the group’s ongoing “real work.” What an organizational sessed (or held in common) by a group.
genre means at any one time is, in a sense, the accretion
or product of the history of its use: it is meaning laid downAdding Knowing to Knowledge
in past use, and tapped into or “reevoked” each time théndividuals and groups make use of knowledge in inter-
members of the group use it in subsequent work. Acaction with the things and activities of the social and
cordingly, organizational genres have useful meaninghysical world. Knowledge, as we have said, gives par-
solely in the context of a given group’s practices—in thisticular shape, meaning, and discipline to our interactions
sense, they are possessed or “held in common” by thatith the world. At the same time, it has been our conten-
group and are unique to it. tion that not all of what we know in interacting with the

Two organizations, for example, could have ad hocworld lies in our knowledge: some also lies in our actions
workgroup meetings, in each case called “gatherings,themselves. Riding a bicycle requires that we use tacit
that to an outsider could appear to be a single kind oknowledge in interaction with a bicycle in motion: some
semiformal update. However, the meaning that “gatherof what we know in being able to ride is in that interaction
ing” has within each organization could be immenselyitself. For the manager mentioned above, being able to
different from its meaning in the other. In one, a “gath-have effective communication with his colleagues re-
ering” could be understood by that organization’s mem-quired using the right genre (“e-mail” rather than
bers to be where “the real decisions” are made. In thémemo”) in his interactions with messages (the action of
other, it could be seen as a time to make subtle politicainterpreting them) and their authors (the action of con-
moves. The events are alike. The names are the sameersing with them): some of what he knows in fostering
The genres are different. In each case, what “gatheringduccessful communication in his organization is in those
means is known by the members of that organization; itnteractions themselves. In the example of the workgroup,
is group knowledge. And that knowledge can be usedh productive meeting is the product of the group using
effectively or ineffectively (as were “e-mail and “memo” the genre “the gathering” to help give the “right” shape
in the above example) without any explicit discussionand meaning to the interactions that take place in their
ever occurring. Accordingly, it is also tacit knowledge. weekly sessions: some of what they know in conducting
For our purposes, then, this expanded sense of genre deroductive meetings is in their interactions with one an-
fines what we mean by group/tacit knowledge. other.

As group/tacit knowledge, genres do epistemically dis- Each of these is an example of dynamic affordance—
tinct work. This is reflected in a corporate executive'sof what becomes possible when knowledge is used as a
remarks on how a group of senior managers has made usaol in the context of situated activity. Each is also an
of their organization’s mission statement. “The seniorexample of the importance of both knowledge and know-
staff developed the statement,” he reported, “and théng in understanding the role played by what we know in
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organized human activity. It is by adding knowing to language; it is a shift in focus from performing operations
knowledge that we can begin to account for the relationon existing knowledge to making something new. It is a
ship between what we know and what we do. And it isshift in perspective that is meant to provoke different
also how we can begin to see how new knowledge an#vays of assessing the role of what is known (both as
knowing are generated. knowledge and knowing) in an organization’s ability to
Figure 4 shows the four forms of knowledge from Fig- learn, to maintain quality, to develop competencies, to
ure 3, the focus of the epistemology of possession, witlinnovate, etc. Organizations not only create knowledge,
a circle superimposed that represents knowing, the focubey also—and usually primarily—create goods and ser-
of the epistemology of practice. The arrows suggest acvices. In doing so, they need to be increasingly innova-
tive use of knowledge in our interaction with the socialtive. And this requires, we believe, attention not only to
and physical world. Within this interaction lies what we what they possess, but also to how they practice. This
have called the generative dance. calls for a broadening of focus from one epistemology to
Knowing does not sit statically on top of knowledge. two, including the generative potential of interplay be-
Quite the contrary, since knowing is an aspect of our intween them.
teraction with the world, its relationship with knowledge In this sense, the generative dance entails productive
is dynamic. Each of the forms of knowledge is broughtinquiry in a substantial and robust sense: it is not only
into play by knowing when knowledge is used as a toolproductive as a team is productive when it meets a preset
in interaction with the world. Knowledge, meanwhile, quota; it is trulygenerative By this we mean that it is a
gives shape and discipline to knowifdt is this recip-  source of innovation, of productive change—as when a
rocal interplay between knowledge and knowing that weeam invents new ways of working more effectively. In
call “bridging epistemologies.” a very basic sense, for example, the activity that conver-
It is by bridging epistemologies that it is possible to sation affords is not limited to a merely additive back and
draw among the four forms of knowledge within the sameforth exchange of information. When Emma says to
activity. Individual and group knowledge are both used,Andrew “I've been doing it this way,” Andrew not only
for example, in activities that dynamically afford both the adds that knowledge to his own, but he also takes it into
practice of a given skill by an individual and “trying it the context of his own experiences, skills, sensitivities,
out” by a group learning it—as when a choreographemand the like (and vice versa when Andrew makes his re-
teaches through demonstrations while a dance troupe foply). By placing Emma’s knowledge into Andrew’s con-
lows. The group acquires tacit knowledge in practice agexts, the conversation can evoke novel associations, con-
they develop a useful understanding, for example, of th@ections, and hunches—it can generate new insights and
moves employed in the piece through interacting with thenew meaning. As everyone has experienced, a conver-
demonstrations of the instructor (Cook 1982, Lave andsation’s back-and-forth not only dynamically affords the
Wenger 1991). It is within this interaction, moreover, thatexchange of knowledge, it can also afford the generation
the troupe’s new knowledge (genres) and new forms obf new knowledge, since each remark can yield new
knowing (performing the dance) are generated (a genereaning as it is resituated in the evolving context of the
ative dance—literally). conversation. Through conversation, Emma and Andrew
What we are proposing here is more than a shift incan negotiate a joint understanding of what “doing it this
way” means. This shared meaning, then, constitutes for
them the genre “Emma’s way,” which, in turn, can be-
Figure4  Adding Knowing to Knowledge come an innovative and more effective means to read,
INDIVIDUAL GROUP understand, and carry out their work together. In this way,
conversation affords more than an exchange in which the
net sum of knowledge remains the same; it dynamically
affords agenerative dancevithin which the creation of
expPLIcT new knowledge and new ways of using knowledge is pos-
ENONING, sible. o .
P PCTION , Engaging in such conversation is a practice that does
epistemic work; it is a form of knowing. Knowing entails
the use of knowledge as a tool in the interaction with the
TAC\T world. This interaction, in turn, is a bridging, a linking,
of knowledge and knowing. And bridging epistemologies
makes possible the generative dance, which is the source
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of innovation. The generative dance, within the doing ofstretch™ (p. 104). The engineers used this knowledge in
work, constitutes the ability to generate new knowledgeheir work on the mechanism, and the software developer
and new ways of using knowledge—which knowledgeevaluated the results in a “trial-and-error process [that]
alone cannot do. And which the organizations of the fu-continued for several months” (p. 104). Ultimately a good

ture cannot afford to neglect. mechanism was produced. Nonaka and Takeuchi's ar-
gument, then, is that the tacit knowledge the software
developer acquired by “observing and imitating the head
gaker” was converted into explicit knowledge through the

use of the phrase “twisting stretch” (p. 105), which, along

(W]ith the engineers’ technological knowledge, enabled the

practice, and in assessing the work of others. Seeing eal ! o prod rotot f the machin 108). In
of the four forms of knowledge as unique, finding knowl- group 1o produce a prototype of the machine (P- » )-
this way, they argue, the group was engaged in “knowl-

edge and knowing to be distinct, seeing how different d ton.”
epistemic work is done by different forms of knowledgee ge creation. hi | hat diff |

and knowing, and understanding the notions of dynamic we Interpret this example somewhat differently. Yet,
affordance and the generative dance—all this has not lef® be"e.Ve an interpretation from the perspective of the
our sense of how groups can and do work undisturbe eneratl\(,e dance serves to ﬁtrengthen Nonaka "and
Below we briefly sketch out three cases that help make akeuchr's central claims about *knowledge creation.

clearer some of the actionable and theoretically signifi-for\:vnz \fveeeslgvy}ﬁ fr?:%i':(r:a?rij??eeﬂginﬁ;eglit?\@v?/k;?é%al
cant implications of this perspective. 9 Pe,

The first case is drawn from Nonaka and Takeuchi’sat the organizational level. For us, the case is also an

work on the “knowledge-creating company” (1995)_|nstance of bridging epistemologies, where the practices

Among their insightful explorations of “knowledge cre- of the group (its ways of knowing) enabled it to draw

ating” is a case of a company’s development of a breadgimultaneoqsly on different fOTmS of knqwl_edge pos-
mak%ng machine. We buiiljd o}rl1 their caspe and argue th §essed by different people. In this way, the individual tacit

the perspective we have put forth here expands and mak Eowledge of the software . developer and the explicit
more robust their notion of “knowledge creation.” The group knowledge of the engineers were both used by the

second case deals with three Boston-area workshops t t%glr?aﬁ;aervrv:rm?o?:se;z())Lixlzhégaséﬁﬁgrﬁlrfégg?ILyz;J[shL?c—
make world-class flutes. What the flutemakers know tha P 9

enables them to make instruments of the hiahest ualitfessml kneading mechanism: various interactions by the
g 9 Aghroup using specific tacit and explicit knowledge afforded

we argue, is found both in the knowledge they posses e generation of both knowledge and new ways of know-
and in the ways they interact with the instruments an 9 9 y

each other. The third case is a brief look at how a grou Following our interpretation, the example entails both
of mechanical engineers in Xerox have created innovativeb 9 P ' P

newtechnologies in part through generative interactions rld_glng eplstemqlog|es and _the generative dance.” In
making the machine, the design team drew on all four

types of knowledge (by bridging epistemologies). There
Machine Design was the explicit technical knowledge each member of the
In their study of “the knowledge-creating company,” team possessed. We imagine that there were also explicit
Nonaka and Takeuchi (1995) illustrate what they call thegroup stories or metaphors, since such are all but univer-
“conversion” of tacit knowledge into explicit knowledge sally found in groups. Individual tacit knowledge comes
with the example of a company’s development of a breadinto play in both the master baker’s skill and in what the
making machine. A good bread-making machine must bapprenticed developer acquired. And there was group
able to knead dough properly. Yet, Nonaka and Takeuchiacit knowledge, we claim, in the form of the useful
note, this is something “which is essentially tacit knowl- meaning that “twisting stretch” (as a genre) came to have
edge possessed by master bakers” (p. 63). So one of tiier them (more on this in a moment).
company’s software developers became an apprentice to In addition to the use of the different forms of knowl-
a prominent hotel's head baker. She was then able, ae@dge, there was also knowing—that is, epistemic work
cording to Nonaka and Takeuchi’s interpretation, tothatwas part of the team’s interaction with machine parts,
“transfer” the tacit knowledge she acquired in working bread dough, and each other. This interaction (this way
with the master baker to the engineers who were desigref knowing) entailed use of the team’s various bits of
ing the machine’s kneading mechanism by “converting’knowledge as tools. The interaction also involved dy-
it into explicit knowledge “by using the phrase ‘twisting namic affordance within which (alone) the team was able

4. Implications
We have found the perspective outlined above to hav
far-reaching implications for our work, in theory and in

with old mechanisms.
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to recognize and make use of the knowledge associatexf “converting” (as used by Nonaka and Takeuchi). “Con-
with the term “twisting stretch” (just as being able to ride version” tends to suggest an operation thedpplied to

a bicycle requires the dynamic affordance of being on &nowledge rather than a concrete interaction with the
bicycle in motion in order to make use of the knowledgeworld that generates knowledge. In converting feet to me-
associated with “turn this way”). In particular, the term ters, an equation is applied to the measurement in feet
“twisting stretch” referred to both the individual tacit and yields a measurement in metewithout going back
knowledge of the developer and the tacit knowledge ofo the object at handio remeasure it. In our view, given
the group. Using the term in the trial-and-error proces$ne kind of knowledge, the only way to get the other is
provided a way of going back and forth between the twoPreciselyby going back to the object at harashdinter-

In essence, the term functioned as a kind of “boundarf@cting with it. For us, the “trial-and-error process”
object” (Star and Griesemer 1989) that straddled breafionaka and Takeuchi identify is an example of just this
making and machine making. Through the successive iSOt of interaction Wlth' the world. What' the design team
erations of mechanism design, the engineers negotiatélid Was not a conversion process applied to the software
with the developer the proper meaning and use of the terrfi€veloper’s tacit knowledge; it was an exercise in pro-
in application to the motion from bread making that theydUctive inquiry carried out by the group in interaction

were aiming to capture in a machine operation. In thigVith bread dough, machine parts, and each other. This
way, the meaning of the term “twisting stretch” became!nteraction dynamically afforded the use of both explicit

a genre for the team as a whole (i.e., group tacit knowl—and tacit knowledge, and ultimately generated new

edge): it was the way they identified and understood thgnowledge and a new way of knowing.
“right” movement in both bread making and machineFlutemakers
making. By bridging knowledge and knowing in actual The case of the three flute companies that manufacture
interaction with the machine and each other (that is, byvorld-class instruments allows us to take these notions
treating knowledge as a tool of knowing), the team wadurther. They are particularly illustrative of the notion of
able to use the term “twisting stretch” to draw on both dynamic affordance and its role in the generative dance.
individual and group tacit knowledge simultaneously in The Boston workshops produce flutes that are em-
practice. braced by the flute world as instruments of the finest qual-
The generative dance can also be seen in the “twistinfy- And the flutes of each workshop have a distinctive
stretch” example. “Twisting stretch” as a genre (thecharacter recognizable by knowl_edgeable flutists as the
shared meaning of the term), and the ability to use it iflute’s “feel” (generally, how the instrument feels when
designing the prototype, wereewthings—anewbit of  itiS being played—not, incidentally, how it sounds). Both
knowledge and amewway of knowing. They were not the high standard of quqllty and the unique character of
variant expressions of knowledge that already existec®aCh brand of flute are highly valued by the flute wdrld.
They were created, we maintain, through the generative 7 Most of their history, each workshop has had be-

dance. That is, the design team used explicit and tachveen 20 and 40 flutemakers (including those who are

knowledge as tools in interaction with machine parts an Img%;kaer:g w;ii%etggrﬁfsezgﬁ ﬁLttéN ge?;f Icfhztaf:(l)(;lrﬁ;
one another in an instance of productive inquiry that ul- f ber of f K ’ ith hl gk P Ki

timately generated new knowledge and knowing. One o anumber of flutemakers, with each flutemakerworking
the team’s aims was for the engineers to acquire a sen

ing) and the software developer's tacit knowledge (asieanwhile, might work with a particular set of colleagues
sociated with her bread making). This resulted ingBe- 4 one batch of flutes and with a different set on a later
eration of the genre “twisting stretch” (the group one. Over their history, the workshops have gone through
knowledge of what the term means). It west tacit  generations of flutemakers (the oldest of the workshops
knowledge converted into explicit knowledge, itwesw  dates from around 1900, the newest was established in
knowledge generated by the team. As a bit of knowledge1977).
“twisting stretch” became a meaningfully useful tool in  Because flutes are physical objects, the quality and
two forms of knowing: the software developer’s bread-character of each flute is inextricably tied to very fine
making and the engineers’ machine making. degrees of dimension and tolerance in how their pieces
It is our focus on new knowledge and new knowingwork and fit together. Many of these dimensions and tol-
that leads us to prefer the concept of “generating” to thaerances, however, are not known or used explicitly by the
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flutemakers. Rather, they are set by judgments of hand dweys need to work more solidly.” But it is only through
eye. Typically, each flutemaker works on his or her parfpractice, through actual working jointly with other flute-
of the flute until it meets his or her standard of appearancenakers on the piece, that he or she will “get a feel” for
and/or feel. Then it is handed on to the next flutemakerwhat “solidly” actually means in that shop (“solidly”
who judges the work of the first by his or her own stan-could mean quite a different thing at one of the other
dards. If the work is not “right,” it goes back to the pre- workshops). When a master flutemaker says something
vious flutemaker to be reworked until both are satisfiedsuch as “this is what we call clunky,” an apprentice can
Some measurement tools are used, such as calipers aonly know what that means by learning what it feels
feeler gauges; but even when a part is measured, it is aldixe—and a master flutemaker can only agree that an ap-
checked out by feel or by eye, which are the final courtrentice’s work ultimately feels right by feeling the piece.
of appeal. This is also true of accomplished flutemakers: part of
When an apprentice joins a workshop there are manwhat they know is in the daily handing of pieces back
things he or she must learn (apprenticeships have takeand forth and negotiating that a piece of work looks or
up to five years). Elements of what needs to be learnetkels right. Interaction with the instruments and other flu-
reflect all four forms of knowledge. There are conceptdemakers dynamically affords the use, in practice, of the
and rules about the types of parts, how they are condifferent forms of knowledge possessed by the flutemak-
nected, which tools are used for which functions, and s@rs, individually and as a group. Another part of what the
on. There are the skills needed to make flutes with thélutemakers know, another part of their epistemic work,
“right feel.” These bits of explicit and tacit knowledge is in their interactions themselves. The genre “clunky” is
are learned and used by the individual apprentices just a&s tool flutemakers use in their interactions with each
they are used daily by master flutemakers. other; it does the epistemic work of group tacit knowl-
At the group level, there are stories and metaphors useelige. Being able to recognize when “clunky” gives way
explicitly among flutemakers that help guide and coor-to the “right feel” and being able to negotiate that with
dinate their work. At one of the workshops flutemakersfellow flutemakers are also part of what flutemakers
would argue that a piece of work or a new company polknow, they are instances of epistemic work done as part
icy ought to be “the way the old man would want it,” of the practice of world-class flutemaking. And they are
referring to the founder of the company (this continuedinstances of knowing. The interaction with the instru-
long after “the old man” had retired and died). There arements and among flutemakers also entails the generative
also genres that constitute the shared meaning of th#gance; it is here that new knowledge and new ways of
“right way” to use certain equipment (feeler gauges, forknowing are created. The back and forth between an ap-
example) or how to identify and understand what isprentice and a master flutemaker, for example, dynami-
wrong with a piece of work. When a part is handed backcally affords two things at once: 1) the use, in practice,
to a previous worker, for example, it can come with aof existing tacit knowledge possessed by the master in
comment such as “this is a clunky one.” The flutemakergudging the feel of the apprentice’s work; and 2) tien-
then hand the piece back and forth discussing its “clunerationof new tacit knowledge and new ways of knowing
kiness.” This interaction with the piece and with eachfor the apprentice. This is an instance of the generative
other dynamically affords a negotiation in practice as tadance.
what exactly “clunky” means in reference to the piece at An apprentice acquires new tacit knowledge in his or
hand and concerning what work needs to be done to iter interaction with the instrument and with a master flu-
When the meaning associated with “clunky” becomedemaker, and those interactions also dynamically afford
commonly used by the flutemakers in recognizing, disthe master using his or her tacit knowledge as a part of
cussing and working on subsequent problems, it functionthe practice of flutemaking. That is, the apprenticegsv
as a genre in that workshop. knowledge isgeneratedin an interaction that has been
The examples above reflect different forms of knowl-given particular shape and form by the master’'s use of
edge that fit the four categories of the traditional epistehis or herexistingknowledge. While on the surface this
mology. But having such knowledge is only part of whatcan appear to betaansferof knowledge from the master
is needed to make world-class flutes. Knowing is alsdo the apprentice, we see it as an interaction with the
required. Accordingly, it is typical for an apprentice to social and physical world (flutemakers and instrument
work on flutes starting on his or her first day in the shop:parts) in which the master’'s knowledge is used and the
he or she engages in the practice of flutemaking, and bepprentice’s knowledge generated.
gins to acquire not only knowledge but also ways of The importance of tacit knowledge and its dissemina-
knowing. An apprentice may be told explicitly that “these tion in organizations are also topics emphasized by
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Nonaka and Takeuchi (1995). For them this dissemina- As part of a broader research project, what is known
tion, including its role in the creation of new knowledge, in Xerox about the design of “paper paths” was exam-
occurs in a process they call “socialization.” They holdined!° These are the various electromechanical devices
that “the sharing of tacit knowledge . . . is a limited form that move blank paper from a paper tray through a copier,
of knowledge creation” because unless tacit knowledgerinter, fax machine, etc. as it is “marked” and then out
“becomes explicit, it cannot be easily leveraged by theof the machine as a printed page. These are surprisingly
organization as a whole.” They then contend that “Or-sophisticated devices, and there are often significant chal-
ganizational knowledge creation is a continuous and dytenges in designing them as product cycles and techno-
namic interaction between tacit and explicit knowledge”|ogical innovations call for their evolution and change.
(p. 70). This work is typically done by small teams composed
We propose three shifts that we believe build on andnainly of mechanical engineers.
strengthen Nonaka and Takeuchi’s general insight. First, This expertise in paper path design is one of Xerox's
as we have noted in detail above, we contend that it igraditional core competencies. Yet, through the course of
not possible, under any circumstances, for tacit knowlthe recent research, we came to recognize how some very
edge to become explicit (or vice versa). We do hold, howy,gjyable aspects of this competency are also embodied in
ever, that one can be a us_eful_tool in the generation of thgye paper path mechanisms themselves. With time, en-
other through productive inquiry. . gineers can forget, retire, move on, and the like—includ-
Second, since we hold that explicit and tacit knowledgéng, over enough time, entire cohorts or generations of
are generated and disseminated each in its own rightngineers. By one way of thinking, then,some features of
whether either can “be easily leveraged by the organizay given paper path’s design and functioning, particularly
tion as a whole” depends, in our view, on the specificy, e or sophisticated features, would no longer be avail-
needs and resources that an organization has at hand ingie 1o xerox. But the research revealed that when design
given situation. The generation of explicit knowledgeteams sense that there is something in an old paper path

Ean, ?tdtlmes, be necessarykt_o the (j_lsiemlr;a(tjlon of tagfat could be of use in designing new ones, they pull out
nowledge (or even to making tacit knowledge MOr€ne old one and begin to work with it. It is clear in this

easily leveraged by the organization as a whole”). HOW"‘working with” old mechanisms that the teams are after

ever, th'.s IS gjet_ermln_ed by ts u:sefulness as atool in PrO:cit knowledge, not explicit knowledge (they have the
ductive inquiry in a given situation, not by general char-

acteristics of explicit and tacit knowledge, as Nonaka anﬁsechmcal drawings for that). In fact, they refer to being

; - i nterested in how the mechanisms “sound, feel, and work
Takeuchi suggest. If explicit knowledge is needed, the gether” when in operation and when being assembled
it is explicit knowledge that needs to be generated an .

%nd disassembled.

made sharable; if tacit knowledge is needed, then it mus This case complements Nonaka and Takeuchi’s bread-
be generated and made sharable (as we see in the flute P

case). Or both (as is found in the case of the bread—makingaklng machine exampl_e. In that example, Wh%t the en-
machine). ineers needed wasplicit knowledge about the “twist-

Finally, for us, the production of new knowledge doesing stretch” movement so they could design a mechanism

not lie in “a continuous interaction between tacit and ex-\hat would replicate it. While in the paper path example,

plicit knowledge” but rather in our interaction with the he engineers needemcit knowledge about the feel,

world. Specifically, it lies in the use of knowledge (ex- SPUnd, and operation of older mechanisms, which they
plicit and/or tacit) as tools of productive inquiry (of the could use in designing new ones. Moreover, in the Xerox
sort we have called “knowing”) as part of our dynamic engineers’ interactions with the older mechanisms, tacit
interaction with the things of the social and physicalknowledge was leveraged by the organization as a whole

world. without requiring the use of explicit knowledge.
This research has led us to believe that we need radi-
Paper Handling cally to rethink what is needed to create and support “core

The significance of interaction with thEhysicalworld to  competencies.” Since part of Xerox’s paper path com-
dynamic affordance and the generation of knowledge angetency is embodied in old artifacts, design teams need
knowing found particular meaning for us in a recent re-to have the kind of “hands on” interaction with those
search project in Xerox. In this research, it was discov-artifacts that affords the recapture or (to follow our ter-
ered that, for a group of design teams, interacting withminology) the regeneration of those particular bits of
old artifacts is often a source of insights that are valuabl&knowledge associated with that part of the competency.
in designingnewtechnologies. For the design team, this regeneration occurs as part of
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group practice: their dynamic interaction with the old pa-as organization knowledge, knowledge creation,
per path apparatus affords the acquisition by the team dfnowledge-based organizations, the management of in-
(tacit) knowledge about significant aspects of how theellectual capital, knowledge work, etc. Clearly, the per-
mechanism looks, feels, and sounds when it is operatingpective we have proposed both suggests and would ben-
well. It can also afford the identification of significant efit from further theoretical and empirical work. Among
dimensions, tolerances, and functions (explicit knowl-the numerous areas where further work could be done are
edge) associated with the look, sound, and feel of propghe following.
operationt* How might issues of core competency be broadened if
We also believe there is a need to rethink how comwe were to ask not only what knowledge is entailed, but
petency is distributed—in particular, how it can be foundalso what forms of knowing (i.e., how particular groups
both in what individuals and groups know and in their Use the knowledge they have or acquire)? We see the core
practices. Part of Xerox's competency in paper handlingompetencies of the flute workshops, for example, to in-
is embodied in existing artifacts, part in knowledge Ioeo_clude, along with the four forms of knowledge distributed
ple possess. Part also lies in the ability of design team@Mong individuals and groups, ways of knowing reflected
to interact with old artifacts in ways that afford the re- In the interactions flutemakers have with each other and

generation, for the team, of the knowledge associateff!® Instruments. Such knowledge and knowing are essen-

with those mechanisms. That is, the ability of thesdllal to the organizations’ world-class status, yet they are

groups to do this is also part of Xerox's paper handlingalso unique to each workshop, and therefore cannot be
competency. transferred from one company to another. (In fact, when

A design team’s practices also include the generatior"ilccomp“Shed flutemakers have moved frcz‘m on_elwg,r_k-
of knowledge new to the group. This can be seen, fo§hop to another, they have had to undergo “retraining” in

example, in the case of genres. In the context of theiPrder do work consistent with the new company's style
) P€, . genres. o ..~ and standards.) Thus, there is a need for a better under-
interaction with old mechanisms, a team will identify

o . : standing and better models of how this essentially non-
(through_ hegotiation in practice) which aspe'cts_ Qf how &ransferable or “situated” dimension of knowledge and
mechanism sounds, feels, and works are significant al

: L . i ~ Knhowing, as elements of an organization’s core compe-
W_h|ch not. That Is, bits of m_achlne deS|gn and behawortency, can be “generated in” (rather than “transferred to”)
will take on particular meaning (they will become gen-

i . . other groups or organizations.
res), and those meanings will play a role in how the team There is a need for more case studies of knowledge-
frames, understands, or reads both their further interagyeating organizations, knowledge work, and knowledge
tions with the old mechanisms and their design work ofypanagement that focus not only on the body of knowl-
the new one. , edge that an organization acquires, stores, and transfers.
Finally, we would note that putting the knowledge as-gqually important are the ways organizations can dynam-
sociated with the older mechanisms in the context of newcally afford, within the situated practices of ordinary
product design efforts results in more than adding oldyajly work, the productive inquiry essential to ongoing
knowledge to new projects. It is a dynamic practice thainnovation.
can also afford the generation of new ideas and new ways There is also the very practical question of how training
of working—something that is not in the knowledge and educational programs can be redesigned. Such pro-
alone. Given this, we argue that understanding sucgrams need to take as their aim both passing on knowl-
things as the retrieval of “intellectual capital” solely as aedge to individualsand creating situations that help
matter of tapping into a knowledge base (that is, as solelgroups develop practices (ways of knowing) that make
concerned with knowledge) leaves untapped (as well agse of knowledge in new, innovative, and more produc-
unsupported, unrecognized, and underutilized) the gernive ways!?
erative power of the practices associated with recapturing We hope that an expanded understanding of what and

old knowledge. how people know can help provide an enriched, more
robust way of assessing, supporting, and honoring the
5. Conclusion epistemological dimension of all “real work,” which

This essay aims to broaden the existing understanding &one gives life and power to such concepts as core com-
what and how people know, as that relates to the epistdetency, knowledge creation, knowledge work, and in-
mological dimension of organized human activity. We tellectual capital.

have offered the notions of distinct kinds of knowledge,Acknowledgments

productive inquiry, dynamic affordance, and the generasor their careful reading of and valuable comments on earlier drafts of
tive character of knowing to enrich such related themeshis work the authors are indebted to Johan de Kleer, Daniel Denison,
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Paul Duguid, Larry Hickman, Kristian Kreiner, Charles F. Sabel, Edgarwould make the following observations. We do not take the relation-
Schein, Sim Sitkin, Susan Stucky, Jeanne Vickers, Hendrik Wagenaaship between knowledge and knowing to be nothing more than a
Jay Zimmerman, and Betty Zucker. They are also indebted to the anorstraightforward example of the more general relationship between
ymous reviewers of this essay and, in particular, to Paul Adler for theirstructure and agency found in structuration theory (if for no other rea-
exceptionally provocative and useful comments. Portions of the reson than that we believe neither structuration theory nor pragmatism
search that contributed to the writing of this paper were supported bynakes the other epistemologically and/or ontologically redundant). At

a grant from the National Science Foundation (#9320927). the same time, we believe that a fuller investigation of pragmatist epis-
temology and structuration ontology could find in the practice of pro-
Endnotes ductive inquiry a way to help the epistemological more fully rejoin the

"The term “epistemology" refers properly to the study of knowledge, ontological within the purview of structuration theory.

|nclgd|ng questions concerning what counts as knowledge and howp fyler presentation of this case focusing on organizational learning
bodies of knowledge can be systematically organized. More casuallysan pe found in Cook and Yanow 1993. An extensive presentation and
it can also refer to knowledge and bodies of knowledge themselvegnalysis of the case, focusing on tacit skills, judgment, and apprentice-
(rather the way “ecology” can refer both to the study of environmentalghis within the cultural context of groups can be found in Cook 1982.
systems and to those systems themselves). We make use of both sens8g,is research was conducted as part of a project headed by Robert
of the term (depending on the context). S. Bauer of Xerox Corporation and Estee Solomon Gray of Congruity.

2| “ H H ” H
By “epistemic work” we refer to the work people must do to acquire, yye are indebted to them for this example and for the project’s influence
confirm, deploy, or modify what needs to be known in order for them o, oy thinking in general.

20 do what they do. _ 4 addition to innovation, the use of older artifacts can also be seen
We are indebted to Susan Stucky of the Institute for Research of the case of training. Clark and Wheelwright (1992) have observed
Learning and to J.-C. Spender for the initial idea of this 2 table.  that Braun maintains a collection of their old products for use in train-
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