cP

Chandos Information Professional Series

PUBLISHING

Technology
and Knowledge

Flows

The Power of Networks

Guglielmo Trentin

in
101 ¢

1
]
||.||

AT HY!

i VI RRRRRRGORTINT

. i |: d
afianOOOUULUST

TILOL010T01

LN
!
'
{
Q
b 1
i\
|||I'|I| |||I'|| It |



CHANDOS
INFORMATION PROFESSIONAL SERIES

Series Editor: Ruth Rikowski
(email: Rikowskigr@aol.com)

Chandos’ new series of books are aimed at the busy information professional. They have
been specially commissioned to provide the reader with an authoritative view of current
thinking. They are designed to provide easy-to-read and (most importantly) practical
coverage of topics that are of interest to librarians and other information professionals.
If you would like a full listing of current and forthcoming titles, please visit our web site
www.chandospublishing.com or email info@chandospublishing.com or telephone
+44 (0) 1223 891358.

New authors: we are always pleased to receive ideas for new titles; if you would like to write
a book for Chandos, please contact Dr Glyn Jones on email gjones@chandospublishing.com
or telephone number +44 (0) 1993 848726.

Bulk orders: some organisations buy a number of copies of our books. If you are
interested in doing this, we would be pleased to discuss a discount. Please email
info@chandospublishing.com or telephone +44 (0) 1223 891358.



Technology and
Knowledge Flow

The Power of Networks

EDITED BY
GUGLIELMO TRENTIN

CCCCCCC
IIIIIIIIII

Oxford Cambridge New Delhi




Chandos Publishing
Hexagon House
Avenue 4
Station Lane
Witney
Oxford OX28 4BN
UK
Tel: +44 (0) 1993 848726
Email: info@chandospublishing.com
www.chandospublishing.com

Chandos Publishing is an imprint of Woodhead Publishing Limited

Woodhead Publishing Limited
80 High Street
Sawston, Cambridge CB22 3H]J
UK
Tel: +44 (0) 1223 499140
Fax: +44 (0) 1223 832819
www.woodheadpublishing.com

First published in 2011

ISBN:

© G. Trentin, 2011

British Library Cataloguing-in-Publication Data.
A catalogue record for this book is available from the British Library.

All rights reserved. No part of this publication may be reproduced, stored in or introduced into
a retrieval system, or transmitted, in any form, or by any means (electronic, mechanical,
photocopying, recording or otherwise) without the prior written permission of the Publishers.
This publication may not be lent, resold, hired out or otherwise disposed of by way of trade in
any form of binding or cover other than that in which it is published without the prior consent
of the Publishers. Any person who does any unauthorised act in relation to this publication may
be liable to criminal prosecution and civil claims for damages.

The Publishers make no representation, express or implied, with regard to the accuracy of the
information contained in this publication and cannot accept any legal responsibility or liability
for any errors or omissions.

The material contained in this publication constitutes general guidelines only and does not
represent to be advice on any particular matter. No reader or purchaser should act on the basis
of material contained in this publication without first taking professional advice appropriate to
their particular circumstances. All screenshots in this publication are the copyright of the
website owner(s), unless indicated otherwise.

Typeset by Domex e-Data Pvt. Ltd.
Printed in the UK and USA.



Contents

List of figures and tables ix
Acronyms used in the volume Xiii
Preface XV

1. Leveraging mobile network technologies to accelerate tacit
knowledge flows across organisations and distances 1
(Mark E. Nissen, Alex Bordetsky)

1. Introduction 2
2. Background 3
3. Mobile network technologies and tacit knowledge flows 12
4. Fieldwork 17
5. Conclusion 22
References 24

2. Modelling the dynamics of knowledge flow within networked
communities of professionals 27
(Emil Scarlat, Virginia Maracine, lulia Maries)

1. Introduction 28

2. Emergence of communities of professionals in virtual

knowledge networks 32
3. CoPs and cognitive intelligent agents (knowbots) 34
4. The dynamics of knowledge flow within networked CoPs 37

5. Case study: A healthcare ecosystem for home rehabilitation

of people with motor disabilities 40
6. Conclusion 47
References 48



Technology and Knowledge Flow

Supporting knowledge flow in web-based environments by
means of narrative
(Giuliana Dettori)

1. Introduction

2. The potential of narrative to deal with knowledge

3. Different ways to share stories in online collaboration
4. Conclusion

References

What are virtual walls to flow of knowledge in teamwork discussions?

(Vichita Vathanophas, Suphong Chirawattanakij)

1. Introduction

2. Four-dimensional taxonomy of virtual walls

3. Knowledge flow in teamwork and knowledge creation
4. Conclusion

References

Knowledge flows and graphic knowledge representations
(Giorgio Olimpo)

1. Introduction
. The meaning of knowledge representation in knowledge flows

2

3. Some general properties of representation languages
4. Graphic conceptual tools for knowledge representation
5

. Different representation languages versus different types
of knowledge

6. Conclusion

References

Graphic knowledge representation as a tool for fostering
knowledge flow in informal learning processes
(Guglielmo Trentin)

1. Introduction
2. Research issue

3. The graphic representations proposed in the experiment

51

51
53
57
63
63

68
73
84
85
86

91

92
94
100
102

114
126
129

133

134
135
137



Contents

4. Research methodology 147
5. Data analysis and discussion 148
6. Conclusion 153
References 154

7. Conclusive thoughts on communication flow, knowledge flow
and informal learning 157
(Guglielmo Trentin)

1. Communication technology and information flow 157
2. Communication technology and knowledge flow 158
3. KF and informal learning processes 161
4. Knowledge as both an artefact and a flow 162
References 163
About the authors 167
Index 173

vii






List of figures and tables

Figures

1.1  Knowledge hierarchy (adapted from Nissen, 2006)

1.2 Knowledge flows (adapted from Nissen, 2006)

1.3  Multidimensional knowledge-flow visualisation
(adapted from Nissen, 2006)

1.4 Best Knowledge-flow path analysis (adapted from
Nissen, 2006)

1.5  MIO participants and locations

1.6 MIO network activities

1.7  Typical wireless network enabling the expert boarding
officers’ knowledge flow during the large cargo
vessel search

1.8 Small craft detection and interdiction cluster

1.9  Adaptive network management

1.10  “Slow’ hierarchy of reach-back process for boarding
teams, belonging to different agencies, during the
nuclear radiation source detection (tacit path A-B
depicted in Figure 1.4)

1.11  Group, committee, and team topology of the MIO
response network in the virtual space of a collaborative
environment

1.12  Captured differences in knowledge-flow sharing

techniques for different MIO entities

10
14
14

15
15
17

18

19

20



Technology and Knowledge Flow

1.13

1.14

1.15

2.1
2.2
2.3

3.1
4.1
5.1

5.2
5.3
54
5.5
5.6
5.7

5.8
5.9

5.10
5.11
5.12
5.13
5.14

5.15

Tacit—explicit transformation through sharing collaborative

flows (executing path A—C depicted in Figure 1.4)

Virtual organisation-wide tacit knowledge development
through visual association of individual knowledge flows

Knowledge-flow analysis model (Figure 1.4 at work:
MIO experiment case)

Knowledge feedback mechanism
The formation of a knowledge network

A knowledge ecosystem for home health rehabilitation
(Scarlat & Maracine, 2009)

A schematisation of the joint storytelling process
Ba and teamwork discussion diagram

The Nonaka spiral model of knowledge flow dynamics
as adapted by Nissen & Levitt (2002)

Trees as a special case of hierarchies

Examples of different link types in a hierarchy
An example of a Mind Map

An example of a concept map

An example of an Entity—Relationship diagram

Tables showing possible values for entities (student) and
relations (attended_by)

An example of a Petri Net

Examples of different Petri Nets interpretation: discrete
processes representation and the steps of a narration

A hierarchy with untyped links

Representing the same reality by different hierarchies
Obtaining a hierarchy from a network

A concept map about protecting an apple tree from pests

Protecting the plants of a garden from pests:
a representation based on the E-R model

Hierarchical representation of processes

20

21

22
28
39

43
58
75

95
104
105
106
107
109

110
111

113
114
116
117
118

118
120



List of figures and tables

S5.16
5.17

5.18
5.19
5.20
5.21

6.1
6.2a
6.2b
6.2¢
6.3

6.4
6.5
6.6

6.7

6.8

6.9

7.1

7.2
7.3

Specifying resources in a hierarchy of processes

Representing the flow of resources among processes by
concept maps

Representing interacting processes by Petri Nets
Temporary use of resources by processes
An example of hierarchical organisation of Petri Nets

The hierarchy underlying the Petri Net representation
of the sheep-cloning process

Example of a concept map drawn with CMapTool
The starting concept

The link between two concepts

Description of concepts and relation types

A concept map on the Clinical Audit developed with
CMapTool

Example of a complex concept expansion
An example of a Petri Net

Example of an environment to edit and implement
Petri Nets

Example of refinement derived from Figure 6.6

Quantitative comparison between the average scores
assigned by the two communities in relation to the
usefulness of graphic representations in their profession

Comparison between the average scores assigned by
the two groups regarding the usefulness of graphic
representations respectively for individual and
collaborative use

Communication flow according to the model of
Shannon and Weaver (1949)

From information flow to knowledge flow

A three-dimensional model to represent the different
types of KF

121

122
123
123
124

125
139
140
141
141

142
142
144

145

146

150

152

158
160

161



I Technology and Knowledge Flow

xii

Tables

2.1

51

5.2
5.3

6.1

6.2

6.3

The main knowledge flows among a VN’s key agents

(Maracine & Scarlat, 2009) 45-6
Roles of representations in the different phases of

SECI cycle 100
Two possible interpretations of Petri Nets 113

Representational approaches versus knowledge
types and representation purposes 127

Average data relating to answers on learnability
(Trentin, 2007) 148

Average data relating to the personal usefulness of
graphic representations (Trentin, 2007) 151

Average data relating to the usefulness of graphic
representations in group work (Trentin, 2007) 152



Acronyms used in the volume

ASLs Local Health Authorities

CMC Computer Mediated Communication
CoP Community of Practice (or Professional)
DKS Dynamic Knowledge Systems

EMS electronic meeting systems

E-R Entity—Relationship diagram

FG Focus Group

FOI Swedish Defense Research Centre
HE Healthcare Ecosystem

HHRS Home Health Rehabilitation System
HKE Healthcare Knowledge Ecosystem
ICT Information and Communication Technology
IF information flow

IKS Informational Knowledge Systems
IT Information Technology

KE Knowledge Ecosystem

KF Knowledge Flow

KM Knowledge Management

KMS Knowledge Management Systems
KNOWBOT Knowledge robot

LAN local area network



Technology and Knowledge Flow

Xiv

LGPL
LOs
MIO
NIH
NT
NCP
PN
SECI

TAM
TPB
WoPeD

Lesser General Public License

Learning Objects

maritime interdiction operations
Not-Invented-Here’ syndrome

Network Technology

Networked Community of Professionals
Petri Net

Socialisation-Externalisation-Combination-
Internalisation cycle

Team Assembly Model
theory of planned behaviour

Workflow Petri Net Designer



Preface

Knowledge flows along existing pathways in organizations. If we
want to understand how to improve the flow of knowledge, we
need to understand those pathways. (Prusak, 2005.)!

The early approaches to knowledge management (KM) have focused on
knowledge as a thing, because in those days technology focused on
codification, but forgot the flow aspects. Now, with social computing,
we can also manage flow, although we still need human contact and
interaction. Trying to prioritise one form over another is a mistake, but
an all-too-common one.?

This is a key aspect, and it has provoked the reflections in this book
as to how Network Technology (NT) can support, foster and enhance
knowledge management, sharing and development processes in
professional environments, through the activation of both formal and
informal knowledge flows dynamics. Dynamics which are peculiar to a
direct formative action (e.g. e-learning) belong to the former type of
flow, while NT used to access and share both explicit web knowledge
and tacit knowledge stimulated by interactions within online communities
belong to the latter type.

Understanding how NT can be made available to such dynamics in the
knowledge society is a need that cannot be disregarded, and this need is
confirmed by companies’ increasing interest in new forms of software-
mediated social interaction. Their interest depends on their wishes to
speed up both in-house communication and problem-solving processes,
and to improve staff knowledge growth.

It is the reason why this book will focus specifically on knowledge flow
(KF) processes occurring within networked communities of professionals
(NCP) and the associated virtual community tools that foster horizontal
dynamics in the management, sharing and development of fresh knowledge.
Along this line, a further key issue to be dealt with will be the impact of
NT use on both community knowledge flow and NCP performance.

—
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The book is divided into seven chapters, each of which offers a
different point of view on how communication technologies (particularly
online ones) can support knowledge flow processes.

In Chapter 1, Mark Nissen and Alex Bordetsky argue that knowledge
is the key to sustainable competitive advantage, but different kinds of
knowledge affect competitive advantage differently, and they exhibit
qualitatively different dynamic properties and behaviours. This pertains
in particular to tacit and explicit knowledge. The research described in
the chapter builds upon Knowledge Flow Theory to conceptualise an
approach to accelerating tacit knowledge flows through mobile network
technologies, and it illustrates this approach with field research,
examining how rich, situated tacit knowledge can be induced to flow
rapidly across organisations and distances.

The chapter offers a theoretical contribution and elucidates an exciting
path for continued research along these lines. It also highlights practical
application, demonstrating how mobile technologies can be leveraged to
accelerate tacit knowledge flows.

In Chapter 2, Emil Scarlat, Virginia Maracine and Iulia Maries propose
an interpretation of the processes of formation and diffusion of
knowledge flows, in networks and knowledge ecosystems, based on the
concept of feedback knowledge. An example of a knowledge ecosystem
is a community of practice that uses collaborative applications to build
knowledge in a bottom-up way. The authors’ assumption is that flows
are generated by the intensity of knowledge accumulated at different
points of a network and that they are oriented to the less knowledge-
intensive parts of the network by means of a feedback mechanism. In a
specific case study, the knowledge dynamics in a healthcare knowledge
ecosystem are analysed from the perspectives of knowledge flow
attributes, cognitive and innovation features, and increased internal
cohesion and cooperation. The role and functions of a knowbot
(Knowledge robot) within such a structure are also highlighted.

In Chapter 3, Giuliana Dettori underlines how narrative provides a
powerful framework for representing experience and organising knowledge
creation. It naturally leads both children and adults to communicate even
complex information in a simple way. Hence it is increasingly viewed as
a valid learning support in both formal and informal situations, and as an
agent of change. The chapter aims to investigate how narrative can help
shape knowledge flow within web-based communities, adding an element
of concreteness to the interaction and helping members of these
communities to exploit the multiple ways of ‘acting together’ afforded by
the current network technologies.
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Although both online and onsite dialogic interaction within professional
communities are fundamental in KF processes, we should nonetheless
be aware of the potential obstacles which may limit their effectiveness.
In this regard, in Chapter 4, Vichita Vathanophas and Suphong
Chirawattanakij introduce the concept of the ‘virtual wall’ which blocks
knowledge flow in teamwork discussion. Some virtual walls — such as
physical appearance and educational background — are evident, but many
of them are hidden. The chapter describes a methodological approach for
identifying these inhibitive walls. The results of the application of this
methodology are consolidated and categorised into four dimensions:

m environment
m format
B process

m  people.

In their argumentation, the authors propose the adoption of the Japanese
Ba approach to cope with the effects of the virtual walls.

The next two chapters focus on the tools and technologies for graphic
knowledge representation and on how these have shown themselves to
be particularly effective in fostering KF processes.

In Chapter 5, Giorgio Olimpo shows how graphic representations can
facilitate knowledge flows by making tacit knowledge explicit and helping
the sharing of explicit knowledge. The graphic representation languages
employed in knowledge management (KM) should be reasonably easy to
use even for non-specialists. They should also be capable of supporting
human communication, which often benefits from the possibility of:

m representing as yet unrefined ideas;

simplifying complexity, of omitting details;

hosting different points of view;

m understanding ideas at a glance.

In this chapter, different types of languages and conceptual tools are
examined, and their properties are analysed and compared. Special
attention is given to their capacity for representing different types of
knowledge and for supporting knowledge building processes and
interpersonal communication.

After Olimpo’s overview of the various languages and tools for
knowledge representation, in Chapter 6, Trentin poses the question: when
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are these graphic representations useful for professional communities in
fostering horizontal knowledge flow in informal learning processes? For
this purpose, the author presents and discusses the results of an experiment
carried out in the healthcare sector.

In the experiment, the focus was on analysing and discussing their
actual usability and effectiveness in fostering collaborative interaction,
information exchange and knowledge sharing during a process for
studying a specific professional problem.

The book ends with a brief chapter (Chapter 7) which has a twofold
purpose: on the one hand, to round off the discussion of the previous
chapters with a reflection on the relationship between communication
flow and knowledge flow in the light of mediated communication theories;
on the other hand, to attempt a summary of the different connotations of
knowledge flow in formal and informal learning processes.

I wish to thank all the authors who have contributed with their
precious scientific knowledge and experience to the writing of this book,
which is addressed to all those who, like us, have the desire to constantly
increase our understanding of the best use of technologies currently at
our disposal for sharing the huge body of knowledge and professional
practices.

Guglielmo Trentin
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