- 1 -

Towards the use of user-centric meta-knowledge in applying organizational memory to email communications

David G. Schwartz

Graduate School of Business Administration

Bar-Ilan Universit y, Israel dschwar @m ail.biu.ac.il

ABSTRACT

The communicative act in a learning organization is subject to a number of threats to its validity ( Habermas 1981), in particular the comprehensibility, truth, trustworthiness, and appropriateness of a given message. Organizational Memori es can be used to address these threats. Our focus is on email communications which suffers from the same threats identified by Habermas. The integration of email with an Organizational Memory can improve the quality of communication by appl ying people-centric meta-knowledge to appropriately link a given message to the OM. In this paper we expand upon the direction taken by earlier work of Abecker et al. (1997) with respect to the importance of the object- meta relationship and the use of meta-knowledge to manage (or rather to complete) an OM. We suggest that the focus of the meta-knowledge in an email application, should be on the roles, perspectives, and characteristics of the people in an organization rather than on knowledge description. This, we argue, will effectively insure that knowledge will not be disassociated from the people and the situation

( Sierhuis and Clancey 1997). We present the HyperMail architecture and sample application to illustrate how formal meta-knowledge is used to re-associate informal email communications to an Organizational Memory.

1 Introduction

Complex organizations are composed of m an ydiverse, interdependent work groups such as product development teams, manufacturing planning, and marketing, all of which have unique decision domains. Managers act autonomouslywithin their domains, yet the yare affected b yeach others’ actions. A learning organization or organization of the future

(Huber 1991, Malone et al 1987, Simon 1991) is a decentralized organization with differentiat ed sub-units that requires som e mechanisms of integration. Organizational sub-units develop unique perspectives in response to the different tasks, goals, and environments the yface and these different perspectives reveal ambi guit y, paradox, and conflict. ( Pondy et al. 1987). Int egration is not achieved b ya strai ghtforward summation of different perspectives, but it has traditionall ybeen found through dialogue in which conflicts are recognized and discussed.

Learning and empowerment, often accompanied by dispersion, are characteristic of man y of today´s successful organizations. A learning organization relies on complex thinking and ongoing dialog ( Schein, 1993). Decentralized and dispersed organizations rel yon

- 2 -

distributed information processing, communication and cooperation (Bartlett & Ghoshal,

1990). But these require complex information processing and ri ch communication because toda y´s diverse environments create a state of high uncertaint yand hi gh novelt y that requires thoughtful rather than routine information processing and rich rat her than lean communication (Daft & Lengel, 1984).

Rich communication is needed not onl ybecause of hi gher complexit yin the message communicated, but also because of the knowledge differences between the communicating parties. For example, communication between different organizational cultures, e.g., engineers versus managers, requires el aborate m essages and descriptions of context ( Schein, 1997). Int ernational communication and cooperation introduce further idiosyncrasies to the communicative act ( Hofst ede, et al., 1990).

Organizational memories (OM) provide a mechanism to preserve, distribute, and reuse the knowledge accrued by an organization. Using organizational memoryas a basis, we are investi gating and developing different mechanisms that, leveraging the OM, add richness to elect ronic communications throughout an individual organization, and potentiall ybetween multiple, distinct organizations. This latter point deals with extending the use of organizational memories from an in-house tool to an interorganizational tool. Bycombining organizational memories with electronic m ail communications, we can achieve richer communications which serves as the foundation for integration between differentiated sub-units. Combining OM and em ail in an effective manner involves man ytasks and central to the success of such a combination is the collection and use of meta-knowl edge.

1.1 The Organizational Mem ory Problem

The Organizational Memor yProblem has been defined ( Dworman, Kimbrough et al.

1997) as follows:

"Information pertinent to the task at hand has passed through the organization.

Was this information captured? If so, how can it be efficiently retrieved and brought to bear on the present task? ".

We take this intentionally(on the part of Dworm an et al.) broad definition and focus it on a number of specific aspects of the OM problem. In particular, the "present task" is email-based business communication between m anagers in an organization; and "brought to bear" in terms of using OM means to directl yaid in the rel evant interpretation of such communications. As such, we can rewrite the above definition as follows:

Information pertinent to organizational communication has passed through the organization. Was this information captured? If so, how can we use this information to help managers properly interpret email recei ved from a colleague?

Of course a definition that focuses on the OM Problem - a procedural or applicative issue

- begs the question of the particular t ype of OM we are addressing. Within this conceptualization of the Organizational MemoryProbl em, we further define an

Organizational Memor yas follows:

- 3 -

An Organizational Memory consists of a (semi-formal ) organizational knowledge base and a (formal ) set of meta-knowledge that can be applied to that knowledge base.

Thus there are two ke ycomponents here: (1) a knowledge base, which has been the subject of decades of AI research; and (2) a well-defined set of meta-knowledge - another well-worn A I technique, yet one that has yet to be full yl everaged in the cont ext of

Organizational Memories. Neither, in and of itself, should be considered an OM. It is through the combination of the two that OM can be applied in the industrial setting to which we refer.

This paper begins b yanal yzing the need for an organizational memor yto support nonroutine and non-structured communications. We then present a framework for appl ying

OM to the problem intra-organizational communications . A number of issues are brought to the fore, including the integration of formal and informal organizational knowledge through a meta-l evel architecture, and a peopl e-centric approach to the use of meta-knowledge (as opposed to the knowledge-centri c approach taken b y Abecker at al

1997). To illustrate, we report on the development of the HyperMail s ystem. The development of H yperMail, shown conceptuall yin Fi gure 1, follows suggestions by

Kantor (1994), that similar to other problems that have been dealt with byAI, the field of

OM requires solutions that are domain-speci fic, not unlike the need for domain-specific intelligence found in expert systems and other A I technologies. This approach becomes apparent in our use of management-specific met a-knowledge as a facilitator to improve on more traditional information retri eval and ranking techniques. The use of met aknowledge as a facilitator in integrating the knowledge of multiple participants has been the focus of much DAI research (see, for example, Schwartz 1995) in a two-tiered objectmeta architecture, and more recentl yin a three-la yer architecture ( Abecker et al . 1997) for Organizational Memoryapplications.

What’s the big question here? In essence, OM research is at a crossroads. Do we focus our efforts on shaking and baking the individual knowledge entries to generat e knowledge descriptions? Or do we let the people speak (so to speak), and combine domain-specific knowl edge ent ries with user-centric met a-knowledge that can guide us to the relevant organizational memor y? The goal of this paper is not to advocate the latter at the expense of the form er, (odds are we’ll end up needing both!) but rather to suggest that for an application such as el ectronic communications, where there are two, if not more, active human participants in the process, a user-cent ric approach will result in effective use of the organizational memory.

- 4 -

Figure 1 : Conceptual overview of applying Organizational Memory

to email communications

2 On The Relationship between communication and organizational

memory

Sierhuis and Clance y(1997), emphasize the centralityof people to the task of knowledge

management in an organization - not onlywhile constructing the OM, but in properl y

using it as well. Sierhuis and Clance yare most explicit in this regard "knowledge cannot

be disembodied from the people and the situation". The importance of " situatedness",

while rooted in the understanding of plans and actions ( Suchman 1987 ), must be brought

to bear on the fragile task of interpersonal communications. No matter how complex the

knowledge being stored or the message being communicated , we contend that properl y

situating a communicative act requires a user-centric approach and user-centric meta-

knowledge.

Assumptions about what others know and what is mutuallyknown are necessarily

tentative. Assumptions made are based on a variety of information sources with var ying

levels of credibilityand relevance. At an ypoint in time, the perspective (and resulting

interpretation) taken b ya participant in communication can be viewed as a tentative

hypothesis that participants modifyand amend based on additional information (Mead

1934). The task of assessing the knowledge held in common bymembers of a

communityof communicators, be the ybranch managers in a chain of department stores,

or clothing designers and sewing production managers in a textile manufacturer, is

complex and involves a variet yof knowledge structures and judgmental processes.

- 5 -

2.1 Heuristics for determining common knowledge in communications

Manyheuristics have been proposed to provide a basis for determining common

knowledge between communicating individuals - all of which assume the ongoing

participation of both communicators.

2.1.1 Linguistic co-presence heuristic

The linguistic co-presence heuristic, proposed b yClark and Marshall (1981)

suggests that the determination of common knowledge be based on a simple

temporal relationship. An ything said at time T can be assumed to be known at

time T+1. This theor y, in reference to face-to-face communications, assumes

total recall and perfect associative skills in human memory. While those

assumptions mayeven be unreasonable in a human context, supporting electronic

communications on the basis of the linguistic co-presence heuristic, deals with

onlypart of the problem. The validityof this theory in human communications is

based in part on a continuous yet limited time period ˘ i.e. the course of a

telephone conversation. It is not necessaril yvalid in different-time different-place

communications such as email.

2.1.2 Explicit exclusion and implicit inclusion

Steedman and Johnson- Laird (1980) have proposed that "the speaker assumes that

the hearer knows ever ything that the speaker knows about the world and about the

conversation, unless there is some evidence to the contrar y". Questionable even

in the context of face-to-face communications (to which the theor yrefers), this

approach quicklyloses ground when applied to email communications.

2.1.3 Availability Heuristic

The availabilityheuristic is a form of ego-centric greedy algorithm in which on

assumes that the most readil yavailable interpretation will also be available to

others. Using the availabilityheuristic to assess what others know results in an

overestimation of the likelihood that a perspective or interpretation be shared b y

others. The read yavailabilityof one´s own perspective results in a false

consensus effect in which subjects assume that others are more similar to

themselves than is actuall ythe case (Ross et al. 1977).

Each of the above heuristics assumes the luxury(limitation? ) of maintaining an

association between the knowledge, and the people and situation in question. But

communication in a modern organization of necessit yoften disassociates the

communicating parties, resulting in difficulties far be yond those of establishing common

knowledge.

2.2 Why is communication difficult?

Communication does not come eas ybecause people tend to simplifyand adopt onl yone

perspective of reality, hold on to their own views, refuse opposite views, and tend to

converge on a solution prematurely(Janis, 1989). Like an ycommunication that is not

face to face, computer supported communication suffers from lack of verbal and non-

- 6 - verbal feedback, limitations of written language, limitations on form and other limitations

of the particular technologyused.

Habermas (1981) defined four threats to validityin the communicative act :

comprehensibility, truth, trustworthiness, and appropriateness. The lack of each of these

maycause breakdowns in communication yet each can be mitigated b yapplying

organizational memories to the communicative process. Habermas claims that a

communicative act assumes four conditions to be valid:

1) it is comprehensible so that the receiver can understand the sender,

2) it is true so that the receiver can share the sender´s knowledge,

3) intentions are expressed truthfull yso that the receiver can trust the sender, and

4) the communication is appropriate within some normative context so that the

receiver can agree with the sender within his or her value s ystem.

As presented in Table 1, each threat to valid communications can be diffused to var ying

degrees through the use of organizational memories. Comprehensibilityproblems ma y

be supported b ytranslations, explanations and structure. Truth or accuracy problems can

be supported b ymore details or explanations. Problems of trust need to be addressed b y

explaining intentions and the context of actions. Problems of appropriateness need to be

addressed b ydiscussing norms and shared values.

Table 1 : Diffusing threats to valid communications

Threat to Validity

in Communications

Role of OM in Diffusing the Threat Necessary Component of

Organizational Memory

Comprehensibility Provide supporting and background

materials in context

PrimaryOM content

Truth Indicate consensus and similar

interpretations across the organization

Shared Semantics indications

Trustworthiness Provide supporting and background

materials in context of sender and recipient

User-specific meta-knowledge

Appropriateness Provide supporting and background

materials in context

User-specific meta-knowledge

and shared semantics indications.

There have been efforts to address the interpretation of email messages through highl y

structured and formalized email mechanisms (see, for example, Kimbrough and Moore

1997, and Kimbrough and Thornburg 1989). However these attempts involve replacing

English with some theoreticallysound formal language - achieving semantic accessibility

at the expense of semantic richness - and are thus not relevant to this discussion.

3 Accessing the Organizational Memory Through User-centric Meta-

Knowledge

3.1 The need to combine formal and informal knowledge

Electronic mail, like an yother free-text documents, represents informal knowledge, yet it

does include some useable formal knowledge, namel ythe identification of the sender, the

identification of the recipient, and a timeframe reference. Our goal at this stage is not to

- 7 - treat the email message as part of the organizational memory, but rather use it as the

informal launching point for entr yinto the organizational memory.

3.2 Formal knowledge

The identification of the sender and recipient of an email message is of paramount

importance. Knowing this allows us to access a wealth of user-specific meta-knowledge

that can be used in focusing access to the organizational memory.

3.2.1 Meta Knowledge

The meta-knowledge used b y H yperMail consists of two main components - user profile

information and shared semantics information. Both of these reside in a highl y-

structured relational database. There are clearl yother mechanisms and methods that can

be used to handle the meta-knowledge (higher order logics come to mind), however the

relational database mechanisms provide both sufficient expressiveness and acceptable

performance for the queries necessar yto support our particular use of the Organizational

Memory. The (formal) meta-knowledge serves as the link between the (informal) email

communications and the (semiformal) HTML-based organizational knowledge base.

3.2.2 Shared semantics

Storing and maintaining information regarding the shared semantics of a given concept is

a fundamental requirement of an yOM s ystem. Our implementation of shared semantics

provides a mechanism bywhich a member of the organization, upon viewing a

knowledge item relevant to a given concept, can either ascribe to or disassociate himself

from the association presented b ythe s ystem. B yascribing to a given knowledge

association, the user is indicating that he shares the semantic representation of that item

with whomever else has ascribed to that representation. Once a semantics has been

ascribed to b ya user, that semantics will receive a significantl yhigher ranking b ythe

system when the same term is used b ythis person in the future. Since ascribing to a

given semantics requires an explicit act on the part of the user, it is the strongest possible

indication of both comprehensibilityand appropriateness as defined above. The data

definition for storing and accessing shared semantics information is a straightforward

relation as shown in Table 2. If the user finds that there is no suitable link to the OM (or

no link at all), theycan define a link to some existing OM entr y, or make a new entr yinto

the OM.

Shared Semantics Table Definition joins associates a concept ( ConceptID) with an entr y

in the OM ( Memor yID) and an ascribing user ( Person ID). The sample data shown

indicates that users p7 and p12 share the same representation of concept c3 but differ in

their expected use of concept c18.

- 8 -

Table 2: Shared Semantics

ConceptID MemoryID PersonID

C3 M344 P7

C3 M344 P12

C18 M186 P7

C18 M13 P12

C18 M13 P8

Other tables required include:

Concepts

ConceptID ConceptName ConceptDescription

Memory-URL

MemoryID MemoryUR L

The concept table and memor y- url table are normalized apart to allow for multiple

concepts to share the same memor yand have a single concept associated with multiple

memories (a man y-to-man yrelationship). Note that in the shared semantics table

PersonID is not a required field.

3.2.3 User profiling

The use of user profiles for relevance ranking has been the subject of much effort in the

Information Retrieval community. Our approach to user profiling is architecturally

similar to Abecker et al’s (1997 ) use of knowledge description attributes. But rather than

following their focus on describing the knowledge (knowledge-centric), our investment

in meta-knowledge is in describing the people involved in communication and

knowledge creation (user-centric). We believe that this approach will be able to more

effectivel yimplement the notion of " situatedness" as espoused b y Sierhuis and Clance y

(1997). Table 3 presents a representative piece of the database definition of the user

profile information being used.

Table 3: People-profile ( unnormalized)

PersonID DepartmentID RoleID CurrentProject SupervisorID

P7 MKT ProjLead SupreFlange P3

P8 FIN DeptHead MaxiWidget P3

P9 FIN Bookkeeper SupreFlange P8

P10 HR DeptHead MaxiWidget P3

P11 MKT AcctMgr SupreFlange P7

P12 MKT AcctMgr MaxiWidget P7

- 9 -

Additional tables keep track of previous projects, educational backgrounds, and similar

user-centric information that can be used to evaluate and match the profiles of the

communicating parties.

3.3 Informal knowledge

The corporate knowledge bases being used b y H yperMail consist of both semiformal and

informal knowledge. The informal knowledge exists in the form of Word documents and

files from other computing applications (such as spreadsheets), text documents, and

graphical images. Semiformal knowledge exists in the form of tagged HTML documents

and historical email messages (whose semiformal aspect was described above). These

documents are indexed and searched using an industr y-standard mechanism (Verity

within the ColdFusion environment ( Allair 1998)).

4 Hypermail architecture

4.1 The HyperMail Architecture

Figures 2 and 3 present an overview of the H yperMail architecture, and a sample session

respectivel y. The main software components of the s ystem, aside from the

Organizational Memor yitself, are: an email client; a parser that anal yses the email text; a

relational representation of meta-knowledge; an indexing and search engine; and an

Figure 2 Enhance E mail Architecture

- 10 -

HTMLgenerator that recomposes the email message with embedded links into the OM.

The recipient of an email message uses a standard Web browser to view and interact with

the email message.

There are three t ypes of actors involved in an yuse of HyperMail: (1) the email author;

(2) the email recipient (which ma yactuallybe a set of recipients) ; and (3) the contributor

of an yportion of the Organizational Memor yreferred to b ythe enhanced email. We

refer to these three respectivel yas: Author, Recipient, and Contributor.

Each t ype of actor encounters different functionality and a different interface when

interacting with H yperMail. The following scenario describes a t ypical use of Hyp erMail

illustrating the roles of Author and Recipient.

4.1.1 Author Scenario

· Using a regular email client editor, John wants to send email to Mar y.

· When John presses SEND, a dialog appears asking him if he wants to "Enhance" his

email.

· The dialog presents three choices: Enhance and Send; Enhance and Preview; Just

Send It.

Figure 3 : HyperMail Viewer

- 11 -

· The process of enhancing the email parses the email text to identifyan yconcepts

located in the Organizational Memory. The selection and ranking of the identified

concepts is based on a correlation between the user-specific meta-knowledge about

the sender, and similar knowledge about the recipient. The identified text is

augmented with a link to the appropriate spot in the OM. An HTML version of the

email message is created wherein the OM entries are presented as links.

4.1.2 Recipient Scenario

· Mar yreceives the email as an HTML file, and views it in a Web browser. Ever yke y

concept identified b y H yperMail appears as a link in the email text. When Mary

encounters a term in John’s email that requires clarification, such as semester B , she

clicks on the link and views the appropriate page(s) in the OM. Mar ycan simplyread

the email and ignore the links.

· The process of resolving links in the email does not simplybring up a static concept

page from the Organizational Memor y, but rather an interface that combines the

presentation of the email message, a window into the OM, and a window showing

shared semantic information. Figure 3 shows the recipient interface.

· In addition to viewing concept information related to the email being read, Mar ycan

choose to ascribe to a given meaning, disassociate herself from that explanation, or view

the representations of other participants who do not ascribe to the given meaning or add a

new entr yto the Organizational Memor yto represent her understanding of a concept.

HyperMail is a server-based email system that uses a web browser as its primar y

interface. Mail authoring, mail viewing, and knowledge base management are all

handled through the same browser interface.

5 Future Work- Field studies

The H yperMail system is being tested in two "low-tech" environments. The initial, albeit

anecdotal, evidence from our field studies indicate that for "low tech" organizations there

is neither an existing digital corpus of information, nor are there the necessar yresources

and expertise to provide a knowledge analyst role. This means that we expect a

considerable part of the OM to evolve through use with minimal upfront knowledge

engineering. The first site, S, is a national chain of department stores in which store

managers use email to communicate with each other and with the head office to discuss

issues related to purchasing, polic y, specials, and general managerial support. The

second site, D, is a multinational textile manufacturer. In this environment, Hyp erMail is

being applied to communication between factories located in two different countries.

Managers communicate on a variet yof topics including financial reporting, production

management and technical support for production.

Addressing email communications is reallyonl ya first step. Other elements of electronic

communication, including email attachments of documents, spreadsheets etc. are all valid

candidates for the t ype of anal ysis and augmentation we are attempting with Hyp erMail.

There are man yother forms of business and technical communications to which these

same techniques can be applied and ample room for future research.

- 12 -

6 Conclusions

In this paper we have intentionall yignored the task of creating the organizational

memory. Likewise we have not dealt with the design or efficienc yof the information

retrieval algorithms that are necessar yto search the OM in order for a s ystem such as

HyperMail to be effective, or the parsing algorithms which must include stemming and

synon ym mechanisms. Our focus has been on the nature of communications, the threats

to valid communications, and how Organizational Memories can be integrated with email

through the use people-centric meta-knowledge thereb yaddressing these threats.

We agree with the direction taken b yearlier work of Abecker et al. (1997) with respect to

the importance of the object- meta relationship and the use of meta-knowledge to manage

(or rather to complete) an OM. However, we suggest that the focus of the meta-

knowledge should be on the roles, perspectives, and characteristics of the people in an

organization rather than on knowledge description. This, we have argued, will

effectivel yensure that knowledge will not be disassociated from the people and the

situation and is particularlyimportant in applying OM to email communications.

A presentation of the H yperMail architecture and sample application was used to

illustrate how formal meta-knowledge is used to re-associate informal email

communications to an Organizational Memor y.

7 Acknow ledgements

This research is being partiall ysupported b ya grant from the Chase Manhattan Bank.

Allaire Corp is providing the ColdFusion development environment. Thanks to Dov

Te´eni for his helpful comments.

8 References

Abecker, Andreas, Ansgar Bernardi, Knut Hinkelmann, Otto Kühn, and Michael Sintek,

(1997) Toward a Well-Founded Technologyfor Organizational Memories,

Proceedings of the AAAI Spring Symposium on Artificial Intelligence in

Knowledge Management , http://ksi.cpsc.ucalgar y.ca/A IKM97/AIKM976Proc.html

Allaire (1998), ColdFusion , http://www.allaire.com.

Bartlett, C.A. and Ghoshal, S (1990) Matrix Management: Not a structure, a frame of

mind. Harvard Business Review, July-August, 138-147.

Buckingham Shum, Simon, (1997) Balancing Formalitywith Informalit y: User-Centered

Requirements for Knowledge Management Technologies, Proceedings of the

AAAI Spring Symposium on Artificial Intelligence in Knowledge Management ,

http://ksi.cpsc.ucalgar y.ca/A IKM97/AIKM976Proc.html

Clark, H.H., and C.E. Marshall (1981). Definite Reference and Mutual Knowledge, in A.

Joshi, I. Sag, and B. Webber, editors, Elements of Discourse Understanding ,

Cambridge Universit yPress.

Daft R.L. and Lengel R.H. (1984) Information richness: A new approach to managerial

behavior and organization design. In L.L. Cummings and B.M. Staw (Eds.)

Research in Organizational Behavior , 6, Greenwich, CT: JAI, 191-233.

- 13 -

Dworman , Garett O., Steven O. Kimbrough , Stephen E. Kirk, and Jim R. Oliver, (1997)

On Relevance and Two Aspects of the Organizational Memory Problem .

Habermas J. (1981) The theor yof communicative action, Boston: Beacon.

Hofstede, G., Neuijen, B., Oha yv, D D and Sanders, G Measuring organizational

cultures: A qualitative and quantitative stud yacross twent ycases. Administrative

Science Quarterly (35), 1990, 286-316.

Huber, G.P., (1991) Organizational Learning: The Contributing Processes and the

Literature, Organizational Science , No. 2., pp88-115.

Janis, IL (1989) Crucial Decisions, New York: The Free Press.

Kantor, Paul B., (1994) Information Retrieval Techniques, in M.E. Williams editor,

Annual Review of Information Science and Technology(AR IST), Vol. 29, pp.

53-90, American Societ yfor Information Science.

Kimbrough, Steven O., and Scott A. Moore, (1997) On Automated Message Processing

in Electronic Commerce and Work Support S ystems: Speech Act Theor yand

Expressive Felicity, ACM Transactions on Information Systems , Vol. 15, No. 4,

pp. 321-367.

Kimbrough, Steven O., and M. Thornburg, (1989) On Messaging with Semantic Access

in an Arm yOffice Environment, Proceedings of the 26 th Annual Hawaii

International Conference on S ystems Science, Vol. 3, IEEE Computer Societ y

Press, pp. 566-574.

Malone, Tom W., J. Yates, and R. Benjamin (1987), Electronic Markets and Electronic

Hierarchies, Communications of the ACM , Vol. 30, No. 6, pp. 484-497.

Mead, G.H. (1934). Mind, Self, and Society , Universit yof Chicago Press.

Pondy, L.R., R.J. Boland, and H. Thomas, (1987). Managing Ambiguity and Change ,

John Wileyand Sons, Chichester.

Ross, L., D. Greene, and P. House (1977). The False Concensus Phenomenon: An

Attributional Bias in Self-Perception and Social Perception Processes, Journal of

Experimental Social Psychology , Vol. 13.

Schwartz, David G., (1995) Cooperating Heterogeneous Systems , Kluwer Academic

Publishers.

Schein E H (1993). On dialogue, culture, and organizational learning. Organizational

Dynamics, Winter, pp. 40-51.

Schein E H (1997). Three cultures of management: The ke yto organizational learning in

the 21 st Century, MIT Sloan School of Management, WP on the Web.

Sierhuis, Maarten and William J. Clancey, (1997) Knowledge, Practice, Activities, and

People, Proceedings of the AAAI Spring Symposium on Artificial Intelligence in

Knowledge Management , http://ksi.cpsc.ucalgar y.ca/A IKM97/AIKM976Proc.html

Simon, Herbert A., (1991) Bounded Rationalityand Organizational Learning,

Organizational Science , No. 2, pp. 125-139.

Steedman , M.J., and P.N. Johnson- Laird (1980). The Production of Sentences, Utterances

and Speech Acts: Have Computers An ything to Say ? , in B. Butterworth, editor,

Language Production: Speech and Talk , Academic Press.

Suchman, Luc y, (1987) Plans and Situated Actions, Cambridge Universit yPress.