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Abstract

This thesis describes research carried out to figate and address the problems related
to the elicitation of knowledge from experts argltiansfer to potential stakeholders in
organisations.  Essentially, knowledge elicitatiand transfer is understood as a
process of enabling people to acquire new capigsilivhile others who already have
such capabilities explicate the domain specificvidedge underlying their performance.
Knowledge elicitation and transfer have becomerggdeprocesses in an environment
influenced by the rate and direction of technolabichange, and characterised by an

increasing complexity of tasks and greater emplagebility.

The starting point of this research was the implaateon of a knowledge elicitation
and transfer strategy based on the use of sodialae at Cranfield University. Failure
of that software to achieve its aims raised awaena the limitations of purely
technology-based approaches to knowledge elicitatiod transfer. A collaboration
with a gas turbine manufacturer then provided #tgng) for the trial of a people-based

approach to knowledge elicitation and transfer.

In a literature review an endeavour was made tdystund provide an overview of the
main contexts in which the knowledge elicitatiord anansfer problems have arisen.
For each of the areas identified, an overview ef @dvantages and limitations of the
technigues that have been used was provided. lifEnature shows that despite its
importance for organisations, there is no methodchvhs guaranteed to achieve
knowledge elicitation and transfer. This motivated researcher to formalise, refine

and validate the newly developed approach by apglyiin different organisations.

The research has resulted in a number of contabsitio knowledge and benefits for the
organisations involved. A key contribution is evdlopment of a new method called
Concepts-Modelling-Experience (CoMEX), based onlabolrative modelling of

domain-specific knowledge. The applications of Eovin the field suggest that it

overcomes some of the main deficiencies of wellvmapproaches to knowledge
elicitation and knowledge transfer, and that ihgg additional benefits to organisations.
However, the research has identified areas whene tis significant scope for further

research and investigation.
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Chapter |

INTRODUCTION

Knowledge elicitation from experts and its trangtethe less experienced is
not a new topic. However, these processes havedaelevance in recent
years as information and communication technolobese developed and
experts’ mobility has increased. Despite theiramg@nce for organisations,
there is no method which is guaranteed to achidwe dlicitation of

knowledge from experts and its transfer to potéstekeholders.

This research has been undertaken to understanproidems associated
with the elicitation and transfer of knowledge atel/elop a new strategy
for addressing those problems. As a startingtpdfithe thesis that reports
such work, this chapter provides an introductiontite context of the
research, the problems associated with the elmitand transfer of

knowledge and the solution proposed.

1.1. An introduction to the path followed by this lesearch

This thesis reports research in the field of knolgke management. The research
reported focuses on the topic of knowledge elictafrom experts and its transfer to
individuals and workgroups, as well as the issuéiecting these processes at

organisational level.

Success of most knowledge elicitation and transfethods has been limited by a

number of issues that include the following:

* Issues determined by the characteristics of theviedge sought to be elicited

and transferred, such as its quality, ease of ilegand applicability.

» The demands of the knowledge elicitation and tempfocesses in terms of

time, skills and other resources.
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* Problems related to the selection of experts apd #bility to contribute their

knowledge.

» Motivational issues related to the elicitation & tknowledge from experts and

its acquisition and application by individuals amdrkgroups.

This research has been undertaken to understangrtiidems associated with the
elicitation and transfer of knowledge and then dtgvea new strategy for addressing
those problems. The work has involved an explonatb a range of approaches to
knowledge elicitation and knowledge transfer, atsmsidering the emergence of
technologies such as social software and their temtofpy areas such as knowledge

management.

Upon trial of different methods in the field, thesearch defined a new, people-based
approach to knowledge elicitation and transfer WwhHiecomes the focus of the work
reported. The new approach is based on face-&-féacilitated, collaborative
modelling of domain specific knowledge involvingpexts and potential stakeholders.
Some of the key aspects of the new approach haea balidated through its
application in four different organisations. Howeyvthe research has identified areas

where there is significant scope for further reslke@nd investigation.

This chapter describes the background and motivdhiat constitute the foundations of
the research reported in this thesis. It then mawe to describe and formalise the
research problem. Finally, the chapter providesummary outline of the proposed
approach to address the problem of knowledge &figit and transfer in organisations,
which will be analysed in detail in later chapters.

1.2. Research context: knowledge elicitation and ansfer in

organisations

1.2.1. The concept of knowledge elicitation andrisder

According to Hickey and Davis (20048]icitation is related to learning, uncovering,
extracting, surfacing and discovering. Cooke (398&scribes knowledge elicitation
(KE) as the process of explicating domain speciiowledge underlying human

performance. Knowledge transfer (KT) is a concegpated to capability acquisition,
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according to authors such as Argote and IngramQR@dd Mowery et al. (1996).
Knowledge elicitation and transfer (KET) will théoee be understood by this research

as

The process of enabling people to acquire new dépab while others who
already have such capabilities explicate the domapecific knowledge

underlying their performance.

1.2.2. Historical development

References to the processes of eliciting knowlddgm experts and transferring it to
apprentices can be traced back to ancient textgig@ad Steinglass, 1997; Kristeller,
1978). However, it is since the 1950s that thesearch and practice gradually
acquired a new dimension, influenced by the ememeof new information and

communication technologies.

Buckner and Shah (1990) argue that in a conferbets in 1956 a group of experts
discussed formally, for the first time, the need ieeans for automating the capture,
storage, processing, and application of human kedgd. They suggested thavéry
aspect of learning or any other feature of intedlige can in principle be so precisely
described that a machine can be made to simuldte With this, the so-called
knowledge engineering field originated, focusingtie& modelling of human knowledge

in a machine-usable form.

One of the first areas that benefitted from th@gples of knowledge engineering was
the development of expert systems. However, if@amentation of expert systems
experienced a major drawback when it was found ithaeemed to take longer for
computer scientists to elicit knowledge from expdtian writing the expert system
software (Shadbolt and Milton 1999, p. 310; Hoffneard Lintern 2006, p. 204). This
problem, known as the “knowledge acquisition botlek”, raised awareness among
researchers and practitioners about the challelagsesciated to the elicitation and
transfer of knowledge.

In addition to expert systems development, a sicamt number of other areas have

been concerned with the elicitation of knowledgerfrexperts and its transfer for reuse
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by other individuals and workgroups. These inclidermation systems requirements
analysis, training and development, and knowledgmagement. These fields have
approached the elicitation and transfer of knowdeflgm a variety of perspectives,

defined to a large extent by the role that techgylwas played in each approach.

1.2.3. Technology-based vs. people-based approatchiK& T

Prior to the 1980s KET processes were still headliant on traditional mechanisms.
These included techniques such as storytellingnaetoring, applied during handover

or induction processes in organisations.

As computer-mediated methods for acquiring knowdedgnerged, argues Gruber
(1989, p. 293), the elicitation and encoding of\tealge from people became the focus

of research and practice in many organisations.

The philosophical notion of tacit knowledge develdpby Polanyi (1966) posed a
challenge for computer-mediated approaches to KB&Spite the relative success of
storing coded knowledge in computers, Polanyi’svgiemplied that human-to-human
knowledge transfer would remain necessary (Hoffneanal., 2008). Soon the
limitations of KET and the issue of ‘traditionalh&wledge elicitation as opposed to
‘automatic’ knowledge acquisition became the foofisttention for authors such as
Buckner and Shah (1990), Hoffman et al. (1995),I&1éE988), Dhaliwal and Benbasat
(1990) and Michalski and Chilausky (1999).

Throughout the last two decades significant prokldrave continued to arise when
organisations undertake KET strategies fully basethe use of software or approaches
that are purely based on people-based mechanisniwever, organisations continue
to try to elicit knowledge from experts and tramséech knowledge to its potential
stakeholders using approaches that rely on extposigions. These range from asking
an expert who is leaving to record everything tkegw to the use of software to gather
raw data and generate a knowledge repository (Hwoifet al., 2008, p. 86). Thus,
defining and implementing the right approach to Wisnlge elicitation and transfer
continues to be one of the main challenges of rategg KM in organisations today
(Mclnerney, 2002).
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1.3. Research problem: limitations of knowledge aditation and

transfer strategies

1.3.1. The definition of the research problem

A significant milestone that marks the beginningtbé& definition of the research
problem was the implementation of a KM project ar@ield University in 2006. The
author of this research played a key role in suphogect by identifying and facilitating

the sharing of a set of valuable knowledge res@uaceoss the research community.

Many of the individuals involved in that projectitféhat social software would be an
ideal mechanism to support the sharing of theirMkadge. After exploring different
techniques, a Wiki was developed and deployed m lbpe that people would
spontaneously use it to share their knowledge. Wiie@ was initially very successful.
A significant number of researchers contributedtgaontents and almost all made use
of it. However the usage declined over time antdnapts to stimulate interest by

providing incentives for contributions were unsissfal.

The researcher found that success of the Wiki vpdeeraeral, and one year after its
launch use was minimal. However, the outcome$f®fproject at Cranfield University
helped the researcher understand the shortcomirigpurely technology-based

approaches to knowledge elicitation and transfer.

An opportunity then arose to intervene in a KET jgecb within a Gas Turbine
Manufacturer in 2007. The aim of the project \wasfold:

» Knowledge about fault diagnosis in gas turbines twabe elicited from Help
Desk experts and transferred to a number of engineeross different

departments.

* A system was to be produced with the aim of helpgimgorganisation to study
whether automatic fault diagnosis in gas turbinesict reduce the workload of
Help Desk experts.

The two aims were addressed in a combined manné&acilitated by the researcher,

Help Desk experts and engineers from the desigmneldement and manufacturing
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departments were involved in the collaborative tgwment of a model of fault
diagnosis in gas turbines, discussing their symptoraot causes and probabilities.
That model took the form of a Bayesian network \Wwhi@s later used by the researcher

to build a fault diagnosis system.

By the end of the collaboration it was concludeat tine project had delivered both the
expected knowledge elicitation and transfer angistéesn for automatic fault diagnosis.
Furthermore, a number of additional, unexpectectaues were identified. These
included the recordings of many hours of discussbrkey engineering issues, the
emergence of new communities of professional istemithin the organisation, a

Bayesian network for the training of customers padgsonnel working in the field, and

a rise in management’s awareness of the need te i knowledge of experts on a

regular basis.

The collaboration with the Gas Turbine Manufactunesirked the beginning of the
development of a new approach to KET, which wa®nteg in its early versions by
Garcia-Perez and Ayres (2009). The new approaeh kecame the main contribution
of this research to the body of knowledge about Kizailable in the KM field. The

new approach followed four main stages, namely:
1. The identification of key concepts within the knedfe domain.

2. Using those concepts as the starting point of teeeldpment of models of the
knowledge domain by the KET team.

3. Analysing the alignment between those models aadxiperience of participants.

4. Reviewing the process with participants on an imflial basis.

1.3.2. The research questions

The primary research guestion

During and after the collaboration with the Gas biine Manufacturer, a review of
theories on KET was conducted. Such a combinatigheory and practice within the

KET area resulted in the definition of the overaliding question for this research as:

How can the limitations of existing approaches tmdwledge elicitation and

transfer in organisations be overcome?
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The researcher was aware of the complexities Bitrito the problem defined by the
primary research question. Overcoming the linotes of existing approaches to
knowledge elicitation and transfer would requirse@ch of a number of areas that

included:
* What the existing approaches to KET are.
* How their success is evaluated.
* What their limitations and also their advantages ar

This understanding motivated the definition of antwer of additional, more specific
research questions derived from the main reseauneBtign, which also needed to be

answered, at least partially, during the research.

Additional research guestions

The knowledge elicitation and transfer projectte¢ Gas Turbine Manufacturer was
based on a face-to-face interaction between experdsstakeholders. However, the
strategy used to facilitate the dynamics of the KEdm developed informally as the
project progressed. The researcher acknowledgedtibre was significant room for

improvement in that area and therefore the follgwiesearch question was defined:

RQ-1. How can knowledge elicitation and transfeogasses benefit from the
lessons learned in other areas involving facilithtgroup collaboration

techniques?

The collaborations with Cranfield University deberdl earlier and with the Gas Turbine
Manufacturer focused on the concept&mdwledge sharingndlearning The results
of the subsequent review of the literature madeténes knowledge elicitationand
‘knowledge transferelevant for this research. Then the followirggearch question

was defined:

RQ-2. What do the concepts of knowledge elicitatind knowledge transfer

mean and to what extent are they related to otbacepts such as learning?

The success of the collaboration with the Gas hatWanufacturer was to a large
extent derived from combining the elicitation amdnsfer of knowledge about fault

diagnosis in gas turbines with the development Bagesian network. This fact raised
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a number of questions about the applicability @ shme principle in other areas. Such
issues were summarised in the following researdstopn:

RQ-3. How can models and the modelling process suppbe knowledge

elicitation and transfer processes?

After discussions with the project sponsor at tles Gurbine Manufacturer it became
evident that only the organisation was able totiflethe experts in areas related to gas
turbine operation, and the stakeholders of thewwkadge. This, in addition to the
complexities of the issues associated with idemiifywho is an expert and determining
what makes a person an expert, motivated the euitih the following research

guestion:

RQ-4. How can the experts and practitioners wha lvéglinvolved in knowledge

elicitation and transfer processes be identified?

The experience of successfully eliciting knowleddmut a product (i.e. gas turbines)
and the process of diagnosing their faults sugdettat the same approach could be
applied in other domains or even to elicit othgrety of knowledge. As a result the

following research question was outlined:

RQ-5. What types of knowledge can be effectivetyteel from experts and
transferred to other individuals and groups witlie organisation?

There was enough information to believe that a [gebpsed approach to knowledge
elicitation and transfer could achieve better rssthan a technique that was purely
based in the use of technologies. However, themnpal role of information and
communication technologies in a knowledge elianatand transfer project was still not
clear and therefore the following research questiaa defined:

RQ-6. What is the role of technologies in knowledgeitation and transfer

processes?

The collaboration with the Gas Turbine Manufacturencluded with a presentation
delivered by the researcher with the aim of comratimg the success of the project to
senior management. On an individual basis, aligpants related the success of the
project to the sharing of experts’ knowledge. Hogreduring the final presentation the

primary outcome of the project was seen by manageasethe delivery of the Bayesian
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network and the fault diagnosis system. This chib® researcher’'s awareness of the
difficulties inherent to measuring and communicgtsuccess of a KET project. As a

consequence the following research question wasetkf

RQ-7. How can success of knowledge elicitation @radsfer processes be

assessed?

Addressing these additional research questionsmikie body of this dissertation will

contribute to raising the understanding of the nrasearch problem and constitute in
itself the momentum driving this research. Themfthe author will seek to address all
of them in this dissertation. It does not mean, éwav, that definitive answers will be
provided for each of these additional questionsn&aquestions will only be given a

partial answer or a framework for further refleatio

1.4. Research aims and objectives

On the basis of the research problem identified essult of the collaboration with the
Gas Turbine Manufacturer during early stages o tesearch, the aim of this research

was defined as:

The definition and validation of a new approach KET that overcomes some

of the main limitations of existing KET techniques.
In order to achieve such an aim, the following obyes were established:

1. Define what this research will consider to be ‘khedge elicitation’ and
‘knowledge transfer’. Study the main contexts inichhthese areas have arisen and

the limitations they have encountered.

2. Review key areas that emerged from the early stafjis research as potentially

informative for the development of a new approacKIET.

In particular, such a review will focus on the faation of group dynamics and the
attempts to use models and the modelling processgport knowledge elicitation

and knowledge transfer.

3. Study the methodological choices available for #tedy of processes such as

knowledge elicitation from experts and its acqiositby stakeholders.
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Select an appropriate research strategy, designnagttiods, and justify their
feasibility and competence for the conduct of teisearch.

4. Define a new approach to KET in organisations, Whaddresses the key limitations

encountered by other techniques.

5. Define a structured method that organisations G ta implement the proposed
approach to KET.

6. Apply the new KET method in organisations with #ie of collecting data for the

assessment of its validity.

7. Draw and verify conclusions on the validity of thew approach to KET on the
basis of data collected in organisations.

1.5. Research contribution

The collaboration with the Gas Turbine Manufactwaught to deliver benefits for both
parties involved, namely the researcher and tharosgtion itself. Thus, an attempt to
share knowledge about fault diagnosis in gas tesoactross departments was combined
with a process of developing a model that couldlifate the implementation of an

automatic fault diagnosis system.

As a result of such combination the basis of a approach to KET were outlined. Its

main characteristics include:

* Itis fundamentally a people-based approach whess lbut does not depend on

information and communication technologies to aohigs aims.

* Experts in the knowledge domain and potential $takkers collaborate in the
same location and at the same time to achieve ancormgoal which is not

necessarily presented to them as the elicitatidnti@msfer of knowledge.

* Knowledge elicitation and transfer is based ondbiéaborative development of

models of the knowledge domain.

» A facilitator who is not necessarily an expert lie tknowledge domain plays a

key role in the KET processes.

10
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The newly outlined approach to KET was refined a&atidated during the two years
that followed the collaboration with the Gas Tudbianufacturer. As KET can only
be understood in the context where those procdsgesplace, those refinement and
validation processes were based on a series adbovdtions with other knowledge-
intensive organisations. The aim of all of thesgigrts was the elicitation of relevant
expertise from those individuals regarded as expleyt their organisations, and the

transfer of such expertise to other individuals adkgroups.

In its dealing with people, organisations, busin@sd management, this research has
been shaped from its early stages by the contakinwvhich it has been carried out.
Additionally, it has focused on the study of cortsepuch as knowledge, knowledge
elicitation and knowledge transfer which can ondyrbeasured through the interpretive
understanding of the meaning of such conceptsrigarosational participants. Thus, a
gualitative research strategy based on a multipe study defined the methodology
employed by the researcher to draw the conclusbtiss research.

1.6. Thesis structure and summary of primary contrbutions

This thesis is structured in three parts, as showigure 1.1. The first part comprises
the review of the literature and research methagolo The proposed approach to
knowledge elicitation and transfer is presenteghant two. Part three focuses on the
assessment of this new approach to KET. The tleesisludes with a discussion of the

path followed by the research and the areas fohdéumork.

11
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Chapter |

An introduction to the research

transfer.

A

Knowledge elicitation and

The research problem.

PART I. Toward an understanding of the challenges of knowledge elicitation and
transfer in organisations

Refining the context of the research. Contexts in which the knowledge elicitation and the knowledge
transfer problems have arisen. How knowledge elicitation and knowledge transfer have been addressed
in those areas. Challenges faced in those areas. How research into these issues has been conducted.

Chapter Il

organisations

Knowledge elicitation and transfer in

Chapter llI
Methodological approach to
conducting the research

Main contexts and techniques used:
Limitations and lessons learned.

Other areas influencing the research:
Facilitation of group dynamics and the use
of models and modelling.

Qualitative strategy.

Interpretivist approach.

Multiple case study design.
Interviews, observation, document
analysis as main research methods.

PART Il. A new approach to knowledge
elicitation and transfer

The fundamentals of the new approach:
Facilitated, face-to-face, collaborative modelling
of domain knowledge as an enabler to KET.
CoMEXx: a KET method based on the new

PART lll. The validity and value of the
new approach to knowledge elicitation
and transfer

Selecting, focusing, simplifying and transforming
the data collected. Presentation of data to the
reader. Drawing and verification of conclusions.

approach. Quality of the findings.
CoMEXx evolution as a result of its implementation Ethical issues.

in the field. CoMEx:

Definition and

Chapter v practicalities

A new approach to KET Chapter VI
Assessment of new approach to KET

Qualitat

~ ChapterV et

Applications of the new approach to
KET in the field

Feasibility of the implementation of KET based
on facilitated, face to face, collaborative
modelling of domain knowledge in organisations.

Facilitated, face to face, collaborative modelling of
domain knowledge overcomes the limitations of
existing approaches to KET

v

Chapter VII
Discussion and further work

Figure 1.1. Outline of the thesis structure

The topic of knowledge elicitation and transfer dne outline of the research problem
have been discussed in this chapter. In an attéonpet the context of the research,
chapter Il analyses techniques for knowledge alich and knowledge transfer that

have been applied within different domains, thairitations and lessons that can be

12
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learned from their study. Additionally, chapteiiritludes a review of key topics within
the main areas that have influenced the KET apprpaaposed by this research.

Before moving into the specifics of this study,allst of the methodology that has been

used to address the research problem are incladgthpter IlI.

At the start of part two the new approach to KEdpgmsed by this research is presented.
The origins and fundamentals of the new approaehf@lowed in chapter IV by the
definition of a method for KET. @ The method, nam@dMEXx, was designed by
following the principles of the new approach progmbs In order to facilitate the
implementation of a KET exercise using CoMEX, tresatiption of the last KET
project conducted as part of this research isialdaded in chapter IV.

The different applications of the new approachimfield enabled the collection of data
that was relevant for its assessment. Howeverfi¢lee work also led to the evolution
of COMEx as a KET method. Such an evolution wassalt of a continuous process of
refinement based on the lessons learned duringinifdementation in different
organisations as part of a multiple case study.thBbe data collection and the

refinement of the method are described in detashiapter V.

The third part of the thesis focuses on the amalgEihe data collected during the field
work. Such a large volume of data resulted mosdynfobservation, document analysis
and interviewing participants during the multipese study. Chapter VI describes how
this data set was reduced to make it manageablesaable its understanding. The
results of the data reduction and analysis areepted using tables that help
understanding how conclusions were drawn. Theitgual the findings of the research

and ethical issues associated with its conducalaediscussed as part of chapter VI.

Finally, the key contributions of the research suenmarised in chapter VII which also

sets out the areas that will benefit from furtheds.

13



Chapter Il

A REVIEW OF THE LITERATURE ON KNOWLEDGE
ELICITATION AND TRANSFER

In this chapter a review of the key areas of relagsearch is presented. The
review has been conducted and presented with twsiderations in mind.
Firstly it is intended to provide the reader witliaw of the main contexts
in which the problems of knowledge elicitation dasbwledge transfer have
arisen. The aim has been to present the main tssgieat have to be
considered by a fresh attempt to overcome thedimis that these areas
have encountered. This is particularly importéort the definition and
assessment of a new approach to knowledge elaitatind transfer.
Secondly, a review is conducted into the key athas emerged from the
early stages of this research as potentially in&dive for the development
of a new approach to knowledge elicitation anddfan In particular, the
analysis focuses on the facilitation of group dymamand the attempts to
use models and the modelling process to support pifeeesses of
knowledge elicitation and knowledge transfer.

2.1. The focus of the literature review

The limitations of existing approaches to KET igamisations define, as discussed in
chapter I, section 1.2, the main research problamngd the research reported in this
dissertation. Section 1.2 also discussed somigedaub-problems that relate to the main

research problem, represented by additional relseprestions.

There are therefore many domains where researclédes conducted which provide
background on the problem of KET in organisatiofi$ie literature review reported in

this chapter aims to:
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8. Establish and clarify the key domains where the Kidblem has arisen and the

limitations of existing approaches within these dams.

These domains are categorised according to whttagrhave been concerned with
the elicitation or the transfer of knowledge. Tiques within each of these

categories are analysed in detalil.

9. Explore areas and techniques which inform the dg@reént of a new approach to

knowledge elicitation and transfer in organisatitivet overcomes such limitations.

These areas include facilitation of group meetiagsl the use of models and
modelling in the elicitation and transfer of knodde. Techniques which are

relevant for this research are analysed.

10.Investigate how success of KET has been measuréthse domains where related

problems have arisen.

The analysis of key domains where the KET problems harisen included the
discussion of mechanisms of evaluation of the tegles used. This informed the
mechanism implemented by this research in ordeviuate success of the KET

technique proposed.

To achieve such aims this literature review coneg@s on the analysis of a number of

research topics that include:

» Knowledge elicitation, knowledge transfer and threlation with the concept of

learning.
» Facilitated group collaboration techniques.

» The use of models and the modelling process asgbdmowledge elicitation

and knowledge transfer processes.

» Specific issues related to the knowledge elicitatamd transfer process in

organisations, including:
o The knowledge that may become the focus of thegssoc
o0 The selection of participants in the process.

o The role of technologies in the process.

15
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» Evaluation methods for KET techniques.

In order to address these issues this chapterstett by outlining in section 2.2 the
main contexts where the KET problem has arisencaBge of the relevance of this
problem in the field of knowledge management, secti2.3 describes KET
developments in this area. This is followed byaaalysis of key issues related to
knowledge elicitation and knowledge acquisitionsgctions 2.4 and 2.5 respectively.
Section 2.6 reviews developments in two domains tthae informed the approach to
KET proposed by this research. These are theittdmh of group meetings and the
attempts to use models and modelling to supporptbeesses of knowledge elicitation
and knowledge transfer. Finally, section 2.7 pdegia summary of the key issues that

inform the findings of this research.

2.2. Main contexts where the knowledge elicitatioand transfer

problem has arisen

From the origins of knowledge engineering in the3a® knowledge elicitation and

knowledge transfer have been the focus of a growumgber of areas (Kendal and
Creen, 2006). The reasons for such a rise notiartlye number but also the nature of
contexts where the KET problem has arisen include:

* Developments in information and communication tetbgies, which created a

new medium for information storage and its shararg]

* Anincrease in the need for knowledge elicitatimnf experts and its transfer to
other organisational participants due to an in@easexperts’ mobility e.g. by
moving to another part of the company, startinghgr own businesses, taking

on positions with other organisations, as wellaésing (Hofer-Alfeis, 2008).

Following on from the definitions outlined in chapt, section 1.3, Levine and Gilbert's
(1999) argue that the stages of knowledge eliomatand transfer can often be
summarised as: idea creation, idea sharing by thwbeehold the knowledge and idea
adoption by others, facilitated by organisationalidures and practices. If the
generation of ideas is excluded from the analysisabsuming that the relevant
knowledge is already available, Levine and Gilsgt999) view defines two key topics

16
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to look at when analysing the KET problem. Thesedicitation of knowledge from
individuals and its acquisition by others.

Knowledge management refers to the processesddtataanaging (i.e. identifying and
leveraging) the knowledge of the organisation tép He compete by increasing its
innovativeness and responsiveness (Alavi and Lej@@®®1). Elicitation of knowledge
from those acknowledged as experts and its acmunsity other individuals and

workgroups are key to the leveraging of the knogéedf the organisation.

There are, however, other areas that have given tasknowledge elicitation and
knowledge acquisition problems over the last 20g.e®ased on the review carried out
of the literature on this topic and the analysisl appreciation of the domain of
knowledge elicitation and transfer, such areas appe fall into the following

categories:

1. Areas that have focused explicitly on eliciting ledge from individuals on the
assumption that they had a significant understandih specific issues within a

domain. Some of these are:

* Expert systems development: Expert systems have deBned as computer
programs that aimed at solving real-world probleha would normally require
the intervention of a human expert (Lehner and sdel, 2009). The
development of such systems normally requires tlotadion of knowledge

from an expert in the domain.

* Information systems requirements engineering: &gs® by which ‘what is to
be done’ by software developers to meet the nettlsed users is understood
(Leite, 1987). Knowledge in the form of requirengerd therefore elicited from

individuals.

2. Areas that have addressed or sought to supporadbeisition of knowledge by
individuals so that they could apply that knowledgehe workplace. These have

included:

* Training and development programmes: Programmesaiia to develop the
organisation’s knowledge capital by enhancing thewdedge of its individual

employees and, ultimately, their performance (Coy2006).
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» Action learning: A development strategy based anghnciple that individuals
learn with and from each other by working on reabtems and reflecting on

their own experiences (Prescott et al., 2009).

* Social software: The term refers tthé use of computing tools to support,
extend, or derive added value from social activ{gvram, 2006, p.1). Such
software has been developed to serve as a mediumddess, among other

issues, the sharing and acquisition of knowledgm@ividuals.

The remainder of this chapter will outline sometbé main issues related to the
processes of knowledge elicitation and knowledgpisttion based on the analysis of
the areas mentioned above. The analysis folltnessame order in which the areas
have been presented and starts in the followindgiosseavith a review of KET

developments in the KM field.

2.3. Knowledge elicitation and transfer in the fiadl of knowledge

management

2.3.1. Introduction

Despite the range of definitions of knowledge mamagnt (KM) available, KM is
described by different authors as an active proressving the creation of knowledge,
the intentional elicitation of knowledge, and tHality to share knowledge across the
organisation (Mclnerney, 2002, p. 1015). Thusplypg techniques to elicit
knowledge from experts and facilitating knowledgesition become critical parts of
KM processes (Liebowitz, 2001, p.11).

Given the relevance of the knowledge elicitationl &nowledge transfer problems in
the field of KM, the focus of this research, thexton will briefly outline the main
developments of KET within the KM field. Particulamphasis is placed on the nature
of the techniques being used, their limitations &ne issue of evaluation of their

Success.
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2.3.2. KET in KM: a summary historical evolution

By the late 1980s, when KM had not yet been defaea field, knowledge elicitation
and knowledge acquisition in organisations had likerfocus of different research and
practice areas. Knowledge engineering, a fieldeg@nalysed later in this chapter, had
already developed techniques for knowledge eliotatrom experts, whilst Gaines
(1989, p. 251) had presented the knowledge acounsctivity as playing an essential
and continuous role in skilled performance, rathlean as a separate and separable
activity’.

According to Prusak (2001) the beginning of KM agsearch and practice area can be
traced back to the early 1990s. Soon the IT-cenapplication-heavy approaches,
which emphasise the acquisition and storage ofnisgtonal knowledge, became the

most prevalent form of implementing KM initiativ@dellstrom et al., 2001).

By the mid 1990s the philosophical notion of tdesibwledge that had been developed
by Polanyi (1966) became the basis of Nonaka ardUdchi's (1995) theory of the

knowledge-creating company. Their view raised awass of the importance of the
knowledge elicitation and transfer processes imoigations and influenced heavily the
way such processes were approached. Tacit knge/ldten became a challenge for
both knowledge management in general and knowlealgguisition in particular,

implying that human-to-human knowledge transfer Mdaemain necessary despite the

developments in technology-based KM systems (Haifetaal., 2008).

By the late 1990s authors such as Shadbolt andM{it999, p. 310) had concluded
that knowledge elicitation and transfer, like mantlger issues and problems in the KM
field, were familiar territory to those that hadebeinvolved in knowledge engineering.
In particular, they argued that many of the pritesp methods and tools of knowledge

engineering were relevant for the field of KM.

Although organisations continue to easifgll'into the technology trap and devote all
resources to technology development, without plegnfior KM implementation(Rus

and Lindvall, 2002, p. 34), the so-called problefnttee leaving expert has recently
gained significant relevance for organisations tlu@n increase in experts’ mobility
(Hofer-Alfeis, 2008). This has raised awarenesthefimportance for organisations of
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implementing knowledge retention strategies thatugoon eliciting the knowledge of
experts and transferring to other organisationgi@pants (Young, 2006).

Today Hoffman et al. (2008) understand that knoggedlicitation and transfer remains
as one of top four challenges of KM, while Lawt@®@1) suggests that KM processes
such as knowledge elicitation and transfer stifjuiee a greater focus on methodology
and not on technology.

2.3.3. KET techniques applied as part of KM initregs

In an attempt to define what the author understarsda KET technique this section
revisits the concept of KET that was defined inptkal, section 1.2.1 of this thesis, as

“the process of enabling people to acquire new ¢algges while others who
already have such capabilities explicate the domapecific knowledge

underlying their performance”

The Oxford English dictionary definéschniqueas ‘a way of carrying out a particular

task and also & procedure that is effective in achieving an’aim
A KET technique will therefore be understood bysttesearch as

“a procedure that is effective in enabling peopte acquire new capabilities
while others who already have such capabilitieslieape domain specific

knowledge”.

A range of KET techniques have been applied in riggdions as part of wider KM
initiatives. These range from the use of softwéi tlaims to capture knowledge and
make it available to others, to tape recording éspand then labelling the videotape
and putting it on a shelf where knowledge is, ia thew of Hoffman et al. (2008, p.

86), neither usable nor useful.
Examples of specific KET techniques that are widedgd within the KM field include:

1. Technology-based techniques that consist of usamticplar software that claims to
capture or store knowledge and make it availabl®rganisational participants
(Hoffman et al., 2008, p.86).

2. People-based techniques such as:
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* Knowledge capture interviews: Interviewing experesording the interviews
and making it available to organisational partiaigsa Young (2006) reports an
example of knowledge retention interviews wheresdes, advice and
recommendations are drawn from the interview anddenavailable to

practitioners as a ‘knowledge asset’ (p. 31).

* Mentoring: Often seen as a relationship in whichsenior practitioner
works to support the career of a more junior irdiial, typically an apprentice
(Alavi and Leidner, 1999; Anderson and Shannon8)l98ecerra-Fernandez et
al. (2004) argue that mentoring opportunities dfected by issues such as the
increasing complexity of tasks, greater employeeihtyp, etc.

Other initiatives such as communities of practicaymalso result in the elicitation of
knowledge from experts and its acquisition by ptiacters. However, these have not
been designed specifically for the purposes of kadge elicitation and transfer. They
therefore do not fit the definition of KET techngwutlined above and will not be

covered by this analysis.

2.3.4. Limitations of KET techniques in use in théM field

Based on the review of the literature on this tppihe main limitations of the KET

techniques used in the KM field can be structurethe following categories:
1. Issues related to the characteristics of the knadgdeoeing elicited

After the analysis of the concepts of organisatiknpwledge and acquisition,
Gaines (2004) concluded that therceived validityof the knowledge being elicited
can affect individuals’ perception of the value applicability of such knowledge

and those of the KET process.

Gaines’ view can also be found in research camigdin the field of psychology,
focusing on issues related to the characterisfidgsiowledge during the process of
its acquisition by individuals (Hoffman and LinterB006, p. 43). Such research
raises specific questions such as who is an expdrich affect the perceived
validity of their knowledge, and discusses the pu# difficulties in identifying
experts in the workplace (Salas and Rosen, 2009)4).
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For those techniques that rely on the use of tdolggebased KM systems for the

elicitation and transfer of knowledge the followilngitations have been identified:

* Issues related to thetrievability of knowledge stored in a KM system (Rech et
al., 2006).

* The inappropriatguality of the knowledge (Ras et al., 2005).

» Learningrelated issues: The actual impact that the teclenignd the system
being used could have on the acquisition and agphc of knowledge by
individuals. Ras et al. (2005) argue that the riesy requirements are not

always considered or explicitly addressed by the $§igtem.

Such issues, particularly those related to knowdesigpred in ICT-based systems,
are not exclusive to the field of KM. The reviewtbe literature reported in the

remainder of this chapter suggests that they aris®st areas concerned with KET.
. Requirements of the KET process

Not only does knowledge elicitation from experteetdime, skills and resources, as
pointed out by Young (2006, p. 33). Consulting aeduiring such knowledge in
order to put it into practice, particularly whenstembedded in KM systems, is also

a time and effort consuming activity (Stenmark, 200

With regard to technology-based KET techniques, &aal. (2005) see the main
limitations in:
» ldentifying new knowledge to be added to the KMtegsg as this is a process

that relies on individuals and teams deciding fresuch new knowledge.

» Structuring any new knowledge to make it availatieugh the KM system.
While structure enables retrieval of the knowledgealso lowers its value.

Additionally, structuring the knowledge is a timensuming and complex task.

* The individual communication skills of the knowledgontributor, as this may

have a negative impact in the value of the contidinis.
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3. Motivation

King et al. (2002) referred tohbw to motivate individuals to contribute their
knowledge to a KM systéras one of the ten most important issues to reswithe
field of KM.

There are a number of reasons for that lack ofusmlsm to share their knowledge,

including the following:

* Experts may feel that they are supplying othershwihowledge without
receiving any profit for such contribution (Rechaét 2006).

* Experts may perceive the sharing of their knowledgealangerous if they feel
that their competitors could use the shared knogdd@as et al., 2005, p. 399).

For the particular case of technology-based KEhn&pes, Ras et al. (2005, p.
399) argued that users of a KM system often retosapply the knowledge it

contains due to a variety of reasons that include:

* Lack of confidence in its validity (determined kssuies such as its currency),
and its quality (e.g. determined by factors suchnas including enough

information about negative issues or failures).
» The risks involved in applying the knowledge of@ath

* Problems in understanding the documented knowledgénese were also
discussed by Rech et al. (2006).

* The *not invented hefesyndrome. This is mentioned by Rus and Lindvall
(2002) as another significant cause of reluctanaeusing knowledge available

in KM systems because of its different origins.

2.3.5. Evaluating success of KET strategies in KiMtiatives

Patton (2001) argues that despite the relevanciheofacquisition of knowledge by
individuals and workgroups for the success of KMatglgies, evaluation of KM

initiatives often focuses on the immediate usabibit the results of the strategies. In
contrast, the conceptual use of the results of KMaitives, which helps organisations
in the medium to long term by influencing thinkiagd deepening understanding, is
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often overlooked by evaluation. Given the difficeg that most authors experience
when trying to link knowledge elicitation and kn@abe acquisition causally to
organisational results in the short to medium té€@Neil and Marsick, 2007, p. 126),
many organisations fail to address the issue oluatian of the actual KET that takes

place as a result of their KM initiatives.

2.3.6. Summary

The processes of knowledge elicitation and knowdetlgnsfer have been part of KM
since the field originated in the early 1990s. Tifeerent approaches to implementing
KM in organisations have resulted in the applicataf a range of KET techniques
where technologies have played a significant ratewever, there is awareness of the
importance of implementing people-based strategidsch has been stimulated by

issues such as the increase in employees’ mobility.

Despite the number of techniques being appliedrgamsations, KET processes still

face limitations which are mainly related to:

* The characteristics of the knowledge that is toebeited from experts and

transferred to other organisational participants.

Particularly relevant have been the quality andcgeed validity of the
knowledge, its retrievability from knowledge-basggtems and the ways in
which its representation supports the actual apgtiin of the knowledge by

people.

* Requirements of the KET process. The time, skiltssources needed to

identify, communicate, structure, find, retrievelatquire knowledge.

* Individuals’ motivation to share their knowledgedaalso to understand and

apply the knowledge of others.

Given the difficulties that most authors experienageen trying to link knowledge
elicitation and knowledge acquisition causally t@amisational results, evaluation of
success of KET processes is not always carried loutases, evaluation focuses on the

impact of the overall KM initiative in the businese$ the organisation instead of the
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success of KET processes and its long-term, stcagdfiect in the understanding of the

organisation and its competencies.

These issues constitute part of the context of tesearch and will therefore be
addressed during the design, implementation andatain of a new approach to KET

in organisations.

2.4. Areas that have addressed the elicitation ohkwledge from

individuals

Eliciting knowledge from individuals on the assumptthat they have a significant
understanding of specific issues within a domais baen a matter of concern in
different areas even before the KM field originatedThe fields of expert systems
development and information systems requirementginearing sought to elicit
knowledge from individuals with the ultimate aim pfoducing working systems.
However, in doing this experts in both domains tamdddress issues that remain valid

in relation to the elicitation of knowledge.

2.4.1. Expert systems development

Buckner and Shah (1990) defined as expert systeengplication-oriented tools that
result from the coupling of an intelligent systenthva knowledge base containing facts
and rules as these would be applied by one or marean experts.

The heart of the expert system development promassdefined by Hayes-Roth et al.
(1983) as the transfer and transformation of problem-solviegpertise from a
knowledge source to a program Once in operation, Shadbolt and Milton (1999, p
310) argued, the expert system would allow sucleeige to be applied in the field by
other individuals.

The knowledge elicitation problem in expert systdm&lopment

Knowledge elicitation from experts was a key stagethe development of expert
systems. Such a process was based on the rolermamwdedge engineer, who acted as
an intermediary between experts and computersowauge engineers would not only
elicit the knowledge from experts; they would atsansform such knowledge into

application-oriented tools (Hayes-Roth, 1980; Amil887). The role of knowledge
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engineers in terms of eliciting and acquiring tmowledge from experts included, as
described by Buckner and Shah (1990, p. 26), thewimg actions:

» Identification of variables and constraints that¢ tuman expert uses as input
factors when solving “real world” problems.

» Discerning the step-by-step processes which endide human expert to

transform these factors into decisions.
» Conveying the acquired knowledge in ways which
o Relay the actual methods employed by the humanrgxpe
o Are understandable by prospective users, and
o Will be applicable by the expert system.

Knowledge elicitation techniques used by knowlesggneers

Knowledge engineers engaged with human expertyariaty of ways in order to elicit
and acquire their knowledge with the aim of prodgcsuch application-oriented tools.
These methods included:

* The think aloud problem solving technique, basedearning from experts by
making them say what they are thinking while sajvispecific problems
(Watson, 1920; Hayes, 1986, p.353; Ericsson ana$it993).

» The cognitive task analysis technique, which seaekdescribe and represent
knowledge underlying decisions and judgements nigdexperts (Hoffman et
al., 1998; Schraagen et al., 2000).

» Different types of interviews, with particular engdis on structured interviews
that sought to elicit an outline of the cognitiask and related information such
as variables affecting the choice of solutions #mal rules that connect such
variables (Shadbolt and Burton, 1995, p. 323) .

* A combination of two or more of the methods mergwmbove (Hoffman et al.,
1995, p. 140)
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Limitations of knowledge elicitation techniquesdise

From the analysis of the literature on the fielcerpert systems development, the main
limitations of the knowledge elicitation techniquesed in this field can be grouped into

the following categories:
1. Requirements of the knowledge elicitation process:

Hellstrém et al. (2001) argue that describing kremgle in a structured way and
adding information on the context of the specifip&rience is an activity that

requires significant effort and dedicated skillsThe knowledge engineers were
typically not people with a deep knowledge of tipplacation domain. However,

they had to gather the domain knowledge and thextement it in a form that the

machine could use (Shadbolt and Burton, 1995, p).32

Knowledge elicitation methods used by knowledgeirergys were very time-

consuming (Hoffman et al., 1995, p. 141). Thisegyarigin to what was known as
the “knowledge acquisition bottleneck”, i.e. it sesd to take longer for knowledge
engineers to elicit knowledge from experts thamtite the expert system software
(Shadbolt and Milton, 1999, p. 310; Hoffman andtem, 2006, p. 204).

As Buckner and Shah (1990, p. 18) argued, the kedgé elicitation process
“typically succumbs to human imperfections. Furtteren experts are often
restrained by their motivation, time and locati@cttors when striving to express,

apply, and explain their knowledge
2. The knowledge elicitation process often relied or expert’s view.

Authors such as Neale (1988, p. 135) have arguadttie knowledge elicitation
methods used by knowledge engineers were not e#ecAmong other reasons,
they argue, those methods placed anjustified faith in textbook knowledge and
what experts say they 'lo Additionally, knowledge engineers were noteatn
reconcile different and sometimes conflicting vieséisnore than one expert. As a
consequence, a single expert was often appointedtlia knowledge engineer
attempted to build the expert system in the imdge unique acknowledged expert
(David et al., 1993, p. 10). Thus, Hayes-Roth @98rgued, the knowledge

elicitation process became increasingly limitedHwy fact that no single person had
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the needed expertise to consider the increasingoauwf possibilities required by

more and more problems.
3. Issues related to the characteristics of the kndgdeThese included:
» The applicability of knowledge

More than just producing the expert system was eded order to make the
knowledge of experts available to practitionerss Buckner and Shah (1990, p.
24) pointed out, ihferencing capabilities of an intelligent systemmbt, in and
of themselves, constitute applicable knowlédge

* Learning-related issues

Shadbolt and Milton (1999, p. 310) argued that exggstems had a poor
performance in what they called ‘learnability’ ieference to the extent to which
the knowledge stored in the system could effegtivad learned by individuals

so that they could perform a task.

Summary

Given the similarities between expert systems andwkedge-based systems as
technology-based tools that contained knowledgeaamed at supporting individuals in
the implementation of tasks, elicitation of knowdedin both fields faced a number of
common challenges and had relatively similar litotas. Such limitations included

the following:
1. The requirements of the knowledge elicitation pssce

2. The fact that the knowledge elicitation procesgdedbn one expert and the ability of
a knowledge engineer who did not always have endnagikground knowledge to

collaborate in the production of a knowledge base.
3. Issues related to the characteristics of the kndgde

Additionally, motivational issues affected the estpewillingness to contribute their
knowledge.

It has to be said, however, that the limiting effe€ some of these issues over the

elicitation of knowledge is greater in the contekexpert systems development than in
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areas such as knowledge management. This is #e afadealing with conflicting
opinions of different experts, which is arguablgderoblematic for KM. However, all
the issues listed above inform the development ofew approach to KET in

organisations reported in this dissertation.

In relation to the evaluation of the outcomes @& kimowledge elicitation process in the
context of expert systems development, the numbecases reported was less
significant. The ultimate purpose of this fielde researchers and practitioners focus
primarily on evaluating success of the expert sysés a final product instead of the
evaluation of the process of eliciting knowledgenirexperts, which would be only one

of the stages of implementing the expert system.

The research areas that received the greatestiattex the time included working with
domain experts and development of techniques fomledge elicitation (Shadbolt and
Milton, 1999, p. 310; Gill, 1995, p. 53). Howevéne limitations in these areas were

among the main drivers of the long-term experteystdisuse.

2.4.2. Information systems requirements engineering

According to Nuseibeh and Easterbrook (2000), theary measure of success of a
software system is the degree to which it meetgthpose for which it was intended.
As early as 1981 Boehm (1981) found that many swftwelated projects failed to
meet their purposes because their developers didomaluct an adequate requirements

analysis.

The process by which software engineers learn fitoeir customers, users, and other
potential stakeholders in order to develop systdrasmeet their needs has been called

information systems requirements engineering (Hickaed Davis, 2003).

The knowledge elicitation problem in the field @fuirements engineering

Loucopoulos and Karakostas (1995) found that teklsi of knowledge elicitation and
information requirements elicitation had so manynownalities that they could learn
from each other, and even suggested that the thootc should have merged. Thus,
the lessons learned from the field of requirememnigineering become a relevant input
for the new approach to KET proposed by this retear
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Elicitation technigues used by software engineers

There was a significant number of knowledge eliwtatechniques used by software

engineers in the field of requirements analysissdibheh and Easterbrook (2000)

classify these as follows:

Traditional data collection techniques used in igai@e research, such as
guestionnaires, different types of interviews anduinent analysis (Goguen and
Linde, 1993).

Group elicitation techniques such as brainstorngagsions and focus groups
(Goguen and Linde, 1993). These techniques wilkkdeered in section 2.6 of
this chapter.

Prototyping, on the assumption that software desgridevelop only well-
understood features in building the evolutionarysddme, while using
throwaway prototyping to experiment with the poodgderstood featurés
Davis (1992).

Cognitive techniques that consisted in asking gestito engage in some task
and concurrently talk aloud, explaining their thbugrocess. An example of
this is the protocol analysis technique, similarthe cognitive task analysis

technique already discussed in session 2.4.1.

Contextual techniques such as participant obsenvatnd introspection, which
are based on the software designers imagining Whdtof system they would
want if they were to do the job, and then develg@ach a system (Goguen and
Linde, 1993, p. 2).

Of all the techniques mentioned above, Goguen andel(1993) highlight interviews,

introspection and protocol analysis as the most momy used in the field of

information systems requirements engineering.

Limitations of knowledge elicitation techniquesdise

Davis (1982, p. 4) argued that there were thre@nmrapsons affecting the elicitation of

knowledge describing information systems requireiiéfhese were:

The variety and complexity of the knowledge to beited
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* The constraints of humans as information procesawisproblem solvers

» The complex patterns of interaction among usersaaadlysts in the knowledge

elicitation process

In an attempt to be more specific, McDermid (198@ntified ten elicitation problems
which were later classified by Christel and Kang92) in three main areas as follows:

* Problems of understanding, which can be detailddlksvs:
0 Users may have an incomplete understanding of tiesids

o Users may have a poor understanding of computeabdépes and

limitations
o Analysts may have a poor knowledge of problem damai
0 User and analyst may speak different languages
o Ease of omitting “obvious” information
o Conflicting views of different users

0 Requirements are often vague and untestable, leegcdncepts of
“user friendly” and “robust”.

Some of these limitations resonate with the probldated by experts in the
fields of KM and expert system development. Hertogytacquire particular

relevance to the purposes of this research.
* Problems related to the scope of the system, whaihde:
0 The boundary of the system is often ill-defined

0 Unnecessary design information may be given, wimey bias the

definition of the system

* Problems of volatility of the requirements given thye fact that these evolve

over time.

Although the author acknowledges their validitytive context of information systems
design and development, the last two categoriésdhtions are less significant for the
purposes of the research reported in this dissantatThis research is not concerned
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with the development of working systems and theeefthe evolving nature of

knowledge is not seen as a limitation.

Evaluation of requirements elicitation

Evaluation of the strategies to conduct the elidtaof information requirements was
carried out only to a limited stage, accordinghe teviewed literature. Similar to other
fields concerned with the development of workingteyns, evaluation was focused on

the system produced instead of the process oéitsldpment.

However, authors such as Christel and Kang (19929papproached the evaluation of
requirements capture methodologies by looking @it:th

» Effectiveness, i.e. whether the methodologies aeli¢he highest valued goals.
In practice ‘achieving the highest valued goalsswaterpreted as whether the

elicited requirements were valued by users.

» Efficiency, i.e. the extent to which the goals wadhieved without consuming
more resources than necessary. In practice eftigigvas related to the cost of

the requirements elicitation process.

A second approach to evaluation of requirement#t&tion methodologies was reported
by Flower et al. (1990). These authors proposevatuation strategy that assesses the
value of a specific requirements elicitation mettgdcomparing it with other methods

that had the same aim.

In the view of the author of this dissertation, @ygroach suggested by Christel and
Kang (1992, p. 39) has more weight than the ldisrause it relates success of the

knowledge elicitation method to the views of iterss
Summary

It is acknowledged that knowledge elicitation tedues applied to capture information
systems requirements have an impact in the exdemhich a system meets the needs of
its users, which in turn determines its value. e Tchniques used by software
developers overlap with those applied in the fielsls KM and expert systems
development, and also with techniques traditionallsed in research. As a

consequence, their limitations have common chanatitss.
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If focus is not on the issues that affect the systie be developed, it can be argued that

software developers had to deal with the followsagegories of problems:
1. The characteristics of the knowledge to be elicited

2. Communication: the ability of individuals to comnicete their knowledge and of

analysts to understand it.

In terms of evaluation of knowledge elicitation iamues in this field, an attempt to
combine quantitative measures such as cost ofetttenique with qualitative factors
such as users’ perception of value of the elickedwledge becomes a valuable input

for the research reported in this dissertation.

2.5. Areas that have addressed the acquisition ohkwledge

The acquisition of specific knowledge by individsi@nd groups has been the focus of
research and practice in different areas. Théysisan this dissertation does not focus
on knowledge acquisition as in the field of fornedlucation. Nor does it look at the
specifics of how individuals learn. Instead, thalgsis in this section concentrates on a
number of areas that have sought to help indivedwaild workgroups to acquire
knowledge for it to be applied in the context oé thrganisation where they operate.
The fields that have informed the approach to KEdppsed by this research and are
therefore covered in this review are training arevallopment programmes, action

learning, and the growing use of social softwardmiorganisations.

2.5.1. Training and development programs

A continuous programme of training and developmiamt its human resources is
essential for a competitive organisation to achiegher productivity, better on-the-job
performance and improved quality (Tennant et @02. According to Laird et al.
(2003, p.7), training and development is concefmed only with helping individuals to
fill their positions adequately but also with helgi entire organizationgsic) and

subdepartments to grow and devélop Therefore training and development
programmes in organisations may encompass many atkeas. In the foreword to
Kirkpatrick's (2005) book, Anderson sees competedeyelopment, outsourcing, e-
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learning and even KM as areas that have emerg#ukiroader field of training and
development.

There are two sets of challenges associated to lkdge transfer in the field of training
and development. These are related to the prodefisectrainee learning from the
training provider, and to the transfer of the tmagninto the organisation (Seyler et al.,
1998). The relevance of this field for the reskareported in this dissertation is
determined by the former set of challenges andairticular, the knowledge transfer

strategies used.

Knowledge transfer technigues used in the fieldaihing and development

Swanson and Holton (2009, p. 274-277) describe tthming and development
processes in two categories according to theirdaouindividuals or groups. Specific
training methods that focus on the acquisition mbwledge by individuals and groups
are classified by Laird et al. (2003) accordindXpwho determines the content of the
training programme, and (2) the level of participatof the trainees. Figure 2.1
provides a two-dimensional list of methods usedthe field of training and

development:
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Content
Set by the < p Determined
instructor by learners
Low Lectures
IITetarnersd Readings (assignments, handouts)
A stnan Demonstrations
watch
Skits
Learners Field trips
listen, Free from note-taking
watch,
read, Structured note-taking
and/or Programmed instruction
move
g Panel discussions (guests)
= Structured discussions
g ITearners Panel discussions (students)
S listen, Topical discussions
e watch,
I read, Question-answer panels
Q move,
o write, Cognet
c or Open-forum discussions
© respond
o Behaviour modelling
—
(@) R .
T Learners Interactive demonstrations
5 manipulate Performance try-outs
|
Brainstorming
Learners Traditional case studies
g]ea::l?;ons or Action mazes
products; Incident process
invest ' Jigsaws (right answers)
values and ]Jrzg_;s:\sl\ll(segptlonal patters)
ﬁxpenence Team-tasks (traditional)
declr_egsingly Roleplays Agenda-setting buzzgroups
explicit
d;gilgrzs Reverse roleplays
Doubling roleplays
Rotation roleplays
Finding metaphors
Simulations
Games
Critical incident
Clinics
Fishbowls
T-groups
Hot roleplays
OD data gathering
v
High

Figure 2.1. Two-dimensional list of training medso- from Laird et al. (2003, p. 153)

An exhaustive review of all the training methodsnti@ned in the literature is beyond
the scope of this analysis. However, this sechoefly discusses some of those
methods that have informed the approach to KET gse@ by the author in this
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research. The contents in such methods are detedniiy trainees, who also enjoy a
moderate to high level of participation. The noekhinclude the following:

Structured discussion€onversations between trainees aimed toward spdedirning
objectives. Such objectives should be clearly anned in advance. The trainer may
require some preparation for leading the discusdbmth in terms of the topic, e.g.

leading questions, and the facilitating techniqussd to re-stimulate the discussion.

Brainstorming Although it will be discussed in more detail iecton 2.7, it is
important to highlight that when used as a trainmegthod, this specialised form of
discussion enables the trainer to train peopdeisten positively to the ideas of others
and refrain from negative comments that might catsecreative process to run dry
(Laird et al., 2003, p. 166).

Case studiesParticipants receive a description of a probletnaion and make

recommendations, bringing the discussion to asealievel. The trainer controls issues
such as the amount of detail provided, descriptbrtask and desired outputs, time
limits, etc. (Laird et al., 2003, p. 167-170). tRadar types of case studies in the

context of training methods include:

» Action mazesthe training group takes a decision and the @¢rasupplies the

consequences of that decision, leading to the stage of the case study.

* Incident processparticipants have too little information to reazliecision and
the trainer reveals the data only when asking fipeguestions to which the

datum is relevant.

» Jigsaws Participants put pieces together to completentegrated picture, and
the reasons and relative merits of each patterriham discussed (Laird et al.,
2003, p. 170).

In terms of the limitations in this field Cooke @® argues that unlike performance-
critical applications such as expert systems, itmgimequires more attention to issues
such as the psychological validity of the knowledg®ich may impact the extent to
which the newly acquired knowledge is applied ie ttontext of the organisation.

Other authors refer to the difficulties in measgrihe impact that the training may have
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in the business as one of its limitations (Lairdakt 2003; Noe, 2008; Swanson and
Holton, 2009).

Evaluation of success of knowledge transfer irfitd of training and development

Evaluation of knowledge acquisition by individualsd groups in this field is embedded
in the evaluation of the training programme itselflhe method for evaluation of
training programmes acknowledged as “the traditi@pproach” was established by
Kirkpatrick in the 1960s (Kirkpatrick, 2005) andcfeses on measuring success at four

levels that address, respectively:

1. Participants’ reaction to the training programme

2. Participants’ learning as a result of participatimghe training programme
3. Behaviour change as a result of the participatioimé training programme
4. Organisational results

It could be argued that measurement of knowledgquiaition takes place
fundamentally during the second stage of Kirkpaisievaluation model. In addressing
this stage, Kirkpatrick (2005, p. 43) provides glides that include:

» Evaluate knowledge, skills and/or attitudes bottoteeand after the programme.
* Use a paper-and-pencil test to measure knowledgatitudes.

» Use a performance test to measure skills.

* Use the results of the evaluation to take appropaation.

Similar to Kirkpatrick, Laird et al. (2003, p. 18485) recommend the use of pre-tests
that enable the learners to discover where thejnanration to the ultimate goals of the
training programme, and also conducting a finalng@ration. Both Kirkpatrick (2005)
and Laird et al. (2003, p. 184-185) recommend @agryut an ongoing evaluation
using questionnaires of the type Agree/Disagre¢hag can show how people have
changed their positions on issues central to thieitrg programme, and there are no

“right or wrong” answers that may have a negati¥ect in the learning process.
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Summary

The knowledge acquisition methods used within tfaéning and development field
have significant relevance in the development ohew proposal for KET in
organisations. Particularly relevant in the conhtek this research have been those
methods where trainees determine the contentsdfaining and then learn through an
active participation in the training programme. e$é methods have provided
significant input to the KET method proposed bysthesearch both in terms of its

structure and the role of training facilitators.

On a separate issue, Kirkpatrick’s four levels nhadesvaluation is acknowledged as
the established mechanism for evaluating succesainoing programmes. The levels of
knowledge acquisition by participants are assedsedKirkpatrick's model using
gualitative methods. Furthermore, to a certairemixthe four levels model seeks to
evaluate the training programme as a whole, algerany its impact in the business.

2.5.2. Action learning

Action learning has been defined as an approawlotking with and developing people
(Yorks et al., 1999). The key to knowledge acqigsitin action learning consists of
using work on an actual project or problem as eniag mechanism. Participants in an
action learning programme work in small groupsaiketaction to solve a real problem
and learn from that action, keeping the right be¢anf work and learning and often
with the support of a learning coach (lles, 1994hese actions take the form of a cycle
that was defined by Revans (1982) as including filewing steps: observation,

provisional hypothesis, trial or experiment, audiid review.

Miller (2003) reports as example of an action l@agrexercise based on a process of
mutual learning within small ‘sets’ of managersniradifferent areas of the same
organisations, through application and reflectioraonvorkplace problem. The exercise
started with a seminar on performance managementativate learning, which was
followed by weekly meetings that sought to devetbp outcomes of the seminar.
Later, managers were required to pilot new perfoiteanmanagement instruments with

members of their teams. After 12 months of the mestruments being in use, an
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evaluation and review were carried out involving tmanagers and other staff, as a

mechanism of learning from their impact in orgati@al performance.

In addition to its focus on real problems, Dilwordind Willis (2003) highlight the
emphasis of action learning on reflection, its amtie on collaboration, and the
importance of dialogue as mechanisms for knowlemtgpiisition. These three issues
become the main input of the field of action leagiio the purposes of this research.

Limitations of the approach to knowledge acquisitigthin the action learning field in
relation to the focus of this research

O'Neil and Marsick (2007, p. 126) argue that a growolved in an action learning
project should be based on the greatest diversgsiple. Such diversity includes
backgrounds, work experience, age, gender, natigraadd gender style. However, the
same authors called for an effort not to includepbe who could be considered subject
matter experts to avoid the problem of ‘the expeltition’ described by Revans (1982).
O'Neil and Marsick (2007, p. 126) argue thathen experts are part of the problem-
solving group, members look to them for soluticatber than learning and discovering
fresh solutions on their owin Although the problem of ‘the expert solutios’ closely
related to the notion of learning by doing workreal problems, it raises awareness of
the importance of a balanced participation in a K&dercise, where practitioners
acknowledge the role of experts while also feeédblcontribute to solutions with their

knowledge and to challenge the experts’ views wdggsropriate.

Dilworth and Willis (2003) argue that the main ltations of the knowledge acquisition
process within action learning lie in the stresaed demands that an action learning

project can impose on participants (p. 131).

Vince (1996, p. 119) argues that action learniniphé&arners think about experience
and avoid and deny the emotional and political etspef the knowledge domain.

Learning, according to Vince, needs to considerardy the experience but also the
rational, emotional and political issues that chemase the knowledge area. These

issues are not often mentioned during the actiamlag process.

39



A review of the literature on knowledge elicitatiand transfer

Evaluation of success of knowledge acquisitioniwistction learning

Similar to other training and development strategdiscussed in section 2.5.1,
evaluation in this field focuses on the assessmérhe action learning programme,

which also covers the analysis of changes in iddiais’ knowledge.

Perhaps with more emphasis than other trainingdawvelopment strategies, O'Neil and
Marsick (2007, p. 126) point out that action leagico-designers use Kirkpatrick’s
framework (Kirkpatrick, 2005) for evaluation of theprograms, with particular

emphasis on participants’ reaction and satisfaction
Summary

Action learning as a technique for developmentexde’s skills seeks to build on the
knowledge of participants rather than eliciting Whedge from some of them and
transferring it to others. The way action leaghapproaches knowledge acquisition
makes of it a significant source of input for thesearch. The key lessons to be learned
by this research from the field of action learnarg related to its emphasis on reflection
as part of the learning process, its reliance dialmoration, and the importance of

dialogue as mechanisms for knowledge acquisition.
Other issues to consider from this field include:

* A new approach to knowledge elicitation from expeand its transfer to
individuals and workgroups across the organisatloould avoid the learning by

solving problems strategy.

The strategy of learning by solving real life prbls that characterises the
action learning field does not benefit from inchgli individuals who are
acknowledge as experts in the field. Insteads itésigned for people with

relatively similar degrees of expertise.

Additionally, the stress and demands inherent tochsa strategy places

additional limitations to the knowledge acquisitimocess.

» The characteristics of knowledge may also becoimgitation to the knowledge

acquisition process in this field.
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In terms of the evaluation of knowledge acquisititie main lesson learned from the
action learning field is that evaluation relies e use of Kirkpatrick’'s four levels

model, which emphasises the combination of qualgaind quantitative measures.

2.5.3. Social software

The term ‘social software’ is used to refer to augr of Web projects and services that
during the past decade became perceived as espamahective (Alexander, 2006).
However, the idea behind it dates as far back @4 860s and Licklider's thoughts on
using networked computing to connect people in otdeboost their knowledge and
their ability to learn (Licklider, 1960; Licklider1965; Licklider and Clark, 1962;
Licklider and Taylor, 1968). Examples of socialita/are include weblogs, wikis,
trackback, podcasting, videoblogs, and social néting tools like MySpace and

Facebook.

Social Software and knowledge transfer

Social software becomes a topic of interest fos tieisearch since some of these tools
have been used as a medium to support knowledgeisdamn processes in the
workplace. They have often been implemented asgarvider KM initiatives in the
hope that individuals in the workplace will be abdeacquire knowledge that has been
made available using these tools. Such a vieanis of the best examples of the

technology-based approach to KET described in ehapsection 1.3.2.

Although different social software has been usedupport KET mechanisms, many
applications of weblogs and wikis have been fouh@raorganisational level. This

section will discuss three of these, assuming tiratissues raised by their authors are
representative of most applications of social safevas a medium to aid KET in the

context of organisations.

Weblogs and Wikidn a nutshell, weblogs and wikis are social safewthat allow users

to freely create web content in the form of docuteersing a web browser.

* In order to address the issues related to knowletigegation from experts and
teams, the transfer of that knowledge to otherd,issues related to motivation
and trust of all organisational participants, Ras aé (2005) suggested

combining existing KM systems with the use of wejsland wikis.
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According to the approach suggested by Ras eR@05), a person within the
organisation would play the role of a ‘knowledgekar’ in order to encourage
and support the use of such weblogs and wikis ggrasational participants. A
‘specialised team’ (p. 401) would then observevitials’ contributions to the

social software in order to extract the relevargsofor storage in a KM system.

The solution proposed by Ras et al. (2005) doesaddtess the knowledge
elicitation problem. Nor does it concentrate on h&weh knowledge would be
transferred to individuals. This solution assuntiest knowledge has been
elicited from experts, focuses on entering it i@oKM system and is not
concerned with whether and how that knowledge valacquired by others.

* Rech et al. (2006) describe a methodology for kedgé transfer and reuse

using wikis.

Their methodology is based on the analysis of tigardsation’s socio-technical
infrastructure to then design, implement and iniaed a wiki-based system
tailored to the characteristics and needs of tigarosation, its projects, and the
target group(s). The resulting wiki is called a Kdystem and their authors
concluded that the larger the organisation, theemmobable it is that the

knowledge in the wiki-based system is used by iicldials.

* Having studied the need for knowledge sharing betw€ranfield University
postgraduate students, a wiki was developed by that included the author
of this dissertation. As it was described by ascdbed by Garcia-Perez and
Ayres (2010), success of that software as a KEiathie ephemeral.

Limitations of knowledge transfer when using sosaftware

Because social software is often used as a mechdaisupport KET as part of wider
KM strategies, their analysis overlaps with whas hfready been discussed in section
2.3.4 in relation to technology-based KM systerfarticularly relevant to the context
of this research are the limitations by Rech e(20106) in relation to the characteristics

of the knowledge stored in social software. Thestide:
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0 Issues generated by the volume of the contents

As the content gets larger and larger over time suftsumes more and more
information, the system stores too long or redubhdaformation about a

particular topic, multiple pages are used to dbscrne topic that are not
reusable for other knowledge descriptions, and npages of information have

to be read for users to understand a particulaeiss
0 Issues related to maintaining the quality of thewdedge

Multiple versions of the same information may beretl in the system. As a
result, some of these may be considered as lowevahd not reused. The
knowledge that is not used anymore may become coxbsable by the users

when it is archived.

Evaluation of success of social software as knoydeslicitation and transfer tools

Sitzmann et al. (2006) have argued that the rusbsto the web for issues such as
knowledge acquisition preceded the availabilityeafpirical evidence of its benefits.
These authors analysed qualitative data extraateeh fresearch reports written by
participants on a number of case studies on theofissocial software in training
programmes. Sitzmann et al. (2006) concluded tbatalways the implementation of
social software in the particular area of web-bassttuction resulted in learning and

retention, was well received by users, and wasefbsttive.

Although many authors argue that they were ablevaluate the success of their
approach to the use of social software as a KEfinigoe, often the details of how the
evaluation was carried out are not provided. Th#te case of Rech et al. (2006), who
mentioned the advantages and limitations of a systeithout providing any

information describing how such a system was evetla
Summary

Although the use of social software as a KET teghaioverlaps with other technology-
based approaches within the field of KM and tragnand development programmes,
lessons have been learned from its analysis. AsMnsystems, organisations using
social software often place too much emphasis oe téchnology and the

methodological issues are not addressed. As &, rissues related to the characteristics
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of the knowledge, the time and effort required $@ and contribute to the technology,
and the required critical mass and individuals’ inadton affect the long term value of

the social software.

In terms of their evaluation as KET techniques, literature suggests that not all
organisations take the time to assess the valti@fype of technology. Others report
the results of the evaluation without referringthe process and tools that led to their
findings. The most relevant to the purpose of tegearch have been those reports that
outlined the mechanisms by which the social so#waere evaluated. In looking at
these, the author found that collecting and anadysi combination of quantitative and

gualitative data was used as an approach to ew@iuay many researchers in this field.

2.6. Other relevant areas for the elicitation andransfer of knowledge

2.6.1. Introduction

There are other areas that have influenced thgmlesnplementation and validation of
the approach to KET proposed by this research. mgrmbose, the inputs from two
areas become significantly relevant.  These acditédion of group meetings, Iin
particular focus group interviewing and brainstargisessions, and the use of models
and modelling to support KET. This section willtlme the main issues that determine

the contribution of both areas to the findingshaf tesearch reported in this dissertation.

2.6.2. Facilitation of group meetings
Introduction

Two reasons have made facilitation of group mestimgelevant area for the purposes
of this research. These are:

1. The role of facilitators or moderators in many bé tknowledge elicitation and

knowledge transfer techniques reviewed in sectbBgo 2.5.

2. The importance of group-based approaches to KETmfany domains concerned
with knowledge elicitation and knowledge transfarparticular for those reviewed

in sections 2.4 and 2.5.
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An additional motivation to carry out this reviewasvthe fact that although facilitated
group-based techniques are a successful approa€kToin different domains, these

are not widely used in the field of KM.

A key factor defining facilitated group-based teiciues is that they take place during
meetings. Bostrom et al. (1993, p.148) define atmg as follows:

“a goal- or outcome-directed interaction betweerotar more people (teams,
groups) that can take place in any of four envirents (same time/same place,
same time/different place, different time/same gland different time/different

place)”.

The new approach to KET proposed by this reseagameéd in particular from two
techniques that involve facilitation of the dynasaf a group of people that meet at the
same time in the same place with the aim of etigitome type of knowledge from
some or all of the group members. These are fagnamip interviewing and
brainstorming sessions. The remainder of thisi@eawill review the main issues

related to both techniques.

Focus groups

A focus group has been defined as a group of iddals who discuss a particular topic
under the direction of a moderator who promotegradtion and assures that the
discussion remains on the topic of interest (Stewad Shamdasani, 1990, p.10). The
usefulness and validity of a focus group is affddbg the extent to which participants

feel comfortable about openly communicating theeas, views or opinions. The

review of the literature on the knowledge elicatiand knowledge transfer problems
suggested that such an open communication of knipelés one of the key drivers to a

successful KET process.

The literature on group dynamics refers to the ingree of the variables that influence
individuals’ comfort zones, as intrapersonal, ipggsonal and environmental variables
(Morgan, 1997).

Individual participants in a KET exercise are oftgetermined by the needs of an
organisation, i.e. an expert moving to a diffengasition, a visiting expert, individuals

with specific roles etc. Thus, an organisatioekégg to run a KET exercise may have
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little control over the intrapersonal and interper@ variables related to the potential
participants in such a project. Environmentalialdles, however, can be better

controlled by the organisation.

Environmental variables that have been studiedaais gf the validation stage of this

research include:

* The room size: group interaction is more intensenrall rooms than in large

rooms (Lécuyer, 1975).

» Spatial arrangements and territoriality: Particigamho are made to sit too close
to others may feel uncomfortable and tend to ach iway that affects their
communication with the group, e.g. withdrawal fraime discussion or a
tendency to attend to the facilitator rather tHangroup as a whole (Stewart and
Shamdasani, 1990, p.49).

There are also references in the literature tortiportance of the role of a facilitator or
moderator in such meetings. For example, Bostroal. 1993, p.146) argue that the

quality of the group session is predominantly deleem on the facilitator.

A facilitator or moderator is often a stranger asmentrusted with the task of creating
rapport and motivating participants to share tkewowledge, eliminating much of the
distraction associated with the group developisgivn pattern of leadership (Stewart
and Shamdasani, 1990, p.10). In a KET exercisedle of a facilitator would enable
the group to learn from the experts without fallimjo the problem of ‘the expert
solution’ described by Revans (1982). In the cant this research, maintaining
control of the group by seeking that all membenstidouted actively to the discussion
and avoiding that the group is dominated by one begrwvho could often be an expert
was one of the key lessons learned from focus grompterms of facilitation.
Additionally, facilitation of focus groups contrited to the issues of direction, structure
and use of discussion aids Schwarz et al. (2008)@liKET exercises.
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Brainstorming sessions

Brainstorming refers to a group interaction techeiqised for increasing creativity in

organisations in tasks such as developing prodogterhauling business systems, and
improving manufacturing (Osborn, 1963). The basles that support idea generation
in a brainstorming session include, according tés@vi (2006):

» Allowing participants to say whatever comes totineénds.
* Refraining from evaluating ideas until everyone had their say.
* Vote on ideas once they all have been presented.

Research conducted by Offner et al. (1996) hasesigd that brainstorming is more
effective when sessions are led by a trained tatuii.

As a group technique, brainstorming has a numbesigsfificant commonalities with

focus groups. The common issues include the patesifects of the variables that
influence individuals’ comfort zones in the outcamef the group meeting. These
variables cover intrapersonal, interpersonal andremmental issues, described by

Morgan (1997) as analysed in section 2.6.2.

What makes brainstorming sessions different frohreloggroup techniques is its focus
on idea generation, i.e. on producing new ideashowt a rigid structure for the session,
rather than eliciting specific knowledge from peaigants.

Research conducted by Sutton and Hargadon (19@®)ees particularly relevant for
this research. These authors found evidence stipgaix major consequences of
brainstorming for organisations, which make of hséorming a relevant field for the
development of a new approach to KET by the reseseported in this dissertation.
The six consequences listed by Sutton and Harg@i96, pp. 696-698) are:

» Supporting organisational memoryhe organisation’s products are brought to

the brainstorming session for analysis and alliggpeints learn from it.

* Providing skill variety Applicability of the same information in differen

products emerged as a result of brainstorming Gessi

e Supporting attitude of wisdamDifferent people contribute from different

viewpoints to the development of the same idea.
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* Creating status auctionsAfter brainstorming sessions, individuals who

provided significant input gained recognition.

* Impressing clients The organisation gained reputation by discussipecific

findings of brainstorming sessions with some chent

* Providing income As brainstorming time was billed to the clierihe

organisation found in it a positive way to benggelf and the clients.
Additionally, Sutton and Hargadon (1996, p.699)uarthat brainstorming is

“an efficient way to disperse design knowledge agnengineers, reminding
experienced designers and teaching newcomers attuoh solutions had been
considered in the past and spreading informationwlsolutions that are new
to the company”.

This matches the aims that a Gas Turbine Manufagt@wompany involved in the early
stages of this research sought to achieve by emgagia KET collaboration with the

author of this dissertation.
Summary

The main contribution of facilitated group-basedht@ques such as focus group
interviewing and brainstorming sessions to the doro&KET in organisations consists
of:

* The importance of considering the issues that emide individuals’ comfort
zones, i.e. intrapersonal, interpersonal and enmenmtal variables, as these

affect the ability of individuals to openly commauate their knowledge.

« The importance of the role of a facilitator or maer in group-based
techniques as an enabler of learning processesghran active control of the

group dynamics.

* An open communication of ideas where contributi@me not restricted to

specific group members may have a significant impasharing knowledge.
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2.6.3. The use of models and modelling in KET
Introduction

Another topic that is closely related to the defom, implementation and validation of
the approach to KET proposed by this researcheisifie of models and the process of
creating models as aids to the processes of aliciknowledge from experts and

transferring it to the less experienced.

As early as 1993, in a reference to the developmieknowledge-based systems, Ford
and Bradshaw (1993, p. 1) stated thatdwledge acquisition is a modelling process,
not merely an exercise in ‘expertise transfer’ &nowledge extractioi’ Different
attempts have since then been made to use modelmadelling in relation to KET.
Given their relevance for this research, this sectvill review, in a chronological order,
some of the relevant attempts as reported in theature.

Modelling as an aid to KET

In an attempt to provide a definition of the temmdelthat was close to its usage in the
knowledge acquisition literature, Gaines (199358) chose the following from the

Webster’s dictionary:

“A model is a representation, generally in miniaguto show the construction

or serve as a copy of something”.

However, a mere representation is not necessaniga@el. For it to be a model, argues
Gaines (1993, p. 53), the representation shouldeksively minimal in serving a

purpose that is related to what is represented.

Modelling has been defined by Maria (1997, p.7)“#® process of producing a
modetl. An important issue defining modelling as a @ss is the validity of the model
created.

Ford et al. (1993) used the concepkonbwledge acquisition through modellitgrefer
to a ‘cooperative enterprise, in which the knowledge megi and an expert
collaborate in constructing an explicit model obptem solving in a specific domain
In their view such a model would be later usedhe tlevelopment of a knowledge-

based system and could become a useful assetiidnals and the organisation.

49



A review of the literature on knowledge elicitati@and transfer

Concept mapping has been described by Hoffman (2803 method by which people's
ideas about a knowledge domain are described raghgal form. Coffey and Hoffman

(2003), and Hoffman and Coffey (2004) referred amaept mapping as a mechanism
for eliciting knowledge based on modelling. A ceptmap is defined by Novak and
Gowin (1984, p.15) as a graphical representation‘afset of concept meanings
embedded in a framework of propositibns An example of a concept map for

engineering is included in figure 2.2.

Research is related to

Involves ineludes cieales

Ieaus 1) Engineering includes @

-

l

- "
irplves needs
involves DesD/ Communic¢ation
/ -
includes

Lan be cankba

& &=

Figure 2.2. An example of a concept map for enginge from Turns et al. (2000, p. 164)

The strength of concept mapping, Hoffman (20023)p.argues, lies in generating
models of domain knowledge. According to Hoffmann@ept mapping can be used to
create diagrams that look like flow diagrams orisiea trees. Hoffman used concept
mapping as a method for eliciting and modellingwlealge from domain practitioners,
in order to create large number of propositionseciogg the domain knowledge (p. 1),

which would then become the basis for the develaoproka knowledge-based system.
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On the basis of previous work on concept mappingezhout by Coffey and Hoffman
(2003), Basque et al. (2004) developed a softwasefor modelling, called MOT (an
acronym for Modélisation par Objets Typ§sthat would allow bringing experts and
novices together in a technology-based knowledgeirsiy session based on modelling.
Although a successful implementation of this appho@m a particular organisation was
reported by Basque et al. (2008, p. 375), its asthoknowledged that the technology
imposes constraints to the types of knowledge that be elicited. They argued that
whether the method would actually result in transfeknowledge was something still
to be studied. Also, Basque et al. (2008, p. 3&Knowledged that their technique
would face the same issues that most technologgebapproaches have had to deal
with, including expert's motivation to share thé&nowledge, and the individual's
spatial or verbal skills or their cognitive styléther issues affecting success of the

KET in such an approach, as mentioned by its astimatude:
» The degree of active contribution of each partictpavolved in the activity.

» The training required for conducting the knowledagedelling, increased by the

expertise required to handle the MOT software.
» The knowledge representation language used by D& Bbftware.

Thus, although there are lessons to learn fronusieeof modelling to support KET, the
approaches reported in the literature are dominayetie use of technologies and could

not avoid the limitations imposed by these.

2.7. Summary of lessons learned from the literature

A review of some of the key approaches to knowledgeitation and knowledge

transfer reported in the literature over the l&sy8ars suggests that:

« There has been a wide range of knowledge domaifigsented by KET

techniques through areas such as expert systentshand

» Although an emphasis on technology-based solutisnprevalent, there is
concern about the limitations of technology-basgpr@eaches and awareness of
the importance of considering people-based appesatthknowledge elicitation

and knowledge transfer.
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* Facilitation has played a key role in knowledgecitiion and knowledge

transfer processes in different areas.

* Knowledge elicitation and knowledge transfer sgege have often used one or
more techniques to achieve their aims, dependingthlen nature of the
knowledge being addressed.

The limitations of the techniques for knowledgecitdition and knowledge transfer

studied can be summarised as:

* Issues determined by the characteristics of thewledge to be elicited and

transferred, such as its quality, ease of learamdjapplicability.
* The demands of the KET processes in terms of tki's and other resources.

* Problems related to the selection of experts art #bility to contribute their

knowledge.

» Motivational issues related to the elicitation oiokvledge from experts and its

acquisition and application by individuals and wgndups.

These issues acquire significant relevance in datesishave focused on implementing
technology-based approaches to KET.

Some techniques for eliciting knowledge from indivals in groups have been applied
in different areas. These include approaches toitigaand development such as action
learning. Given the impact that these areas hadeirn organisational development, it
seems appropriate to implement face-to-face, glmged techniques in knowledge
management, where this does not seem to be the gonoshonly used approach to
KET.

On this basis the author has reviewed two aredshthee the potential to inform a new
approach to KET. These are the field of facildatiof group meetings and the use of
models and modelling to support KET.

The main contributions of facilitated group-basedhniques such as focus group
interviewing and brainstorming sessions to the dorm&KET in organisations consist

of:
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» The study of issues that influence individuals’ dorhzones, i.e. intrapersonal,
interpersonal and environmental variables, as thaect the ability of

individuals to openly communicate their knowledge.

* The definition of the role of a facilitator or maodéor in group-based techniques
as an enabler of learning processes through ameactintrol of the group

dynamics.

« The mechanisms to support an open communicationidefs where
contributions are not restricted to specific gronpmbers, regardless of their

level of expertise.

Modelling has been used to aid KET in some areas dhe last two decades.
However, attempts to use modelling in this conteate been limited by at least one of

the following issues:
* Only knowledge engineers and experts have beeandedlin the KET process.

* When other practitioners have been part of the gg®ctheir interaction with

experts has been mediated by a computer program.

Additionally, instead of the elicitation of expérisiowledge and its transfer to other
practitioners, the ultimate aim of the modellingalhthe attempts reviewed has been the

development of a working system.

In terms of evaluation of knowledge elicitation aatbwledge transfer, some research
reports describe a combination of quantitative gudlitative data collection methods
used to measure the benefits for organisationss iShoften carried out by following
the Kirkpatrick (2005) four levels model of evalioat

The remainder of this dissertation describes havélsons learned from the literature
were applied in the design, application and vaiitabf a new approach to KET based
on facilitated, collaborative modelling of domaipesific knowledge by experts and
practitioners. The new approach is presented aptehn IV, whilst its applications in the

field and assessment are discussed in chapters Viamspectively.
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Chapter Il

METHODOLOGICAL APPROACH TO CONDUCTING THE
RESEARCH

The human nature of knowledge has several imptioatin the different
ways that processes such as knowledge elicitatiom fexperts and its
acquisition by stakeholders can be studied. Thpgse of this chapter is to
help the reader understand how the researcherbwilable to prove that
facilitated collaborative modelling of domain-sgeciknowledge can be
used as a mechanism to enable knowledge elicitahdrtransfer.

This chapter will therefore outline the methodotajichoices which have
been made in the light of the research problemesdéd and its context, as
described in chapter I. In doing this, the chasteeks to outline the
research strategy, design and methods adoptednetucbthis study, and
also the author’'s awareness of their strengthsnaaknesses. The chapter
will also enable the reader to understand the lidagiand competence of

the research approach adopted.

3.1. The need for a methodology chapter

Key issues for this research, as discussed in ergptand IlI, include knowledge,
knowledge elicitation and knowledge transfer. tdew to understand how these issues
have been studied it is important that the ovestaditegy adopted for the data collection
and analysis is outlined. This will enable thader to assess the relevance of the data

collected and their analysis for the purposes dfegking the research questions.

Following the viewpoints outlined by Silverman (Z0®.234), this chapter will provide

answers to the following questions:

1. What are the theoretical assumptions that shapedidba collection and analysis

reported in this dissertation?
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2. What were the factors that made the author chomsgotk with these particular
data?

3. How did the overall strategy adopted and the retedesign and techniques used
by the author affect the conclusions of the reseamd how can the author still

generalise from his analysis?

These questions will be partially answered in sesti3.3 and 3.4 in this chapter.
Chapters V and VI will then focus on a detailed adiggion of data collection and
analysis processes. Thus, these topics will beeaddd in the body of this thesis as

follows:

» Sections 3.3 and 3.4 will define the general apgraged by the author to study
the KET problem in organisations.

» Chapter V, section 5.1, highlights the specificite the data collection process
before reporting the applications of the new apghhda KET in the field.

» Chapter VI, section 6.1, describes the specifidydicastrategy used to assess

the new approach to KET, based on the data cotlecte

3.2. Key concepts supporting the conduct of this search

It would be difficult to define the author’s thetioal assumptions and the main issues
affecting the data collection and analysis procesg¢hout referring to terms such as
the authorsmental modelof research; theonceptsrelated to addressing KET in
organisations; theories supporting the study of such concepthypotheses
methodologiesand methodsused. A review of the literature on researchhoes
shows that there is no consensus as to how sontieesé terms are understood and
used. Therefore, this section will aim at makinhglear for the reader how these terms
have been related to the context of this reseandhhaw they are to be understood in

the remainder of this dissertation.
Mental models

Investigating a research problem is in most casdlsienced by the researcher’s
understanding of the reality surrounding such algm. Such an understanding of
reality is referred to in the literature m®delsor mental models The author adheres to
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Senge's (1993, p. 487) view of mental models @seply ingrained assumptions,
generalizationgsic), or even pictures or images that influence howuweerstand the

world and how we take actitin

Models, also referred to as research paradigmsjdea@n overall framework for how
reality is looked at (Silverman, 2005, p. 77). eféfore, a description of the model

underpinning a particular research will tell thader:

» What reality is like for the researcher(s) who aactdd the particular study, and
the basic elements that their understanding ofityeabntains. This is also

known as th@ntologyof the research (Bryman and Bell, 2007, p. 5).

A description of the author's mental model will bfeathe reader to understand
the author’s approach to study organisations aslseatities, in order to answer
guestions such as the following: Is the elicitat@inknowledge affected by

issues external to the individuals involved in pinecess?

* What a particular researcher acknowledges as tharenaand status of
knowledge. This is also known as thgistemologyf the research (Bryman and
Bell, 2007, p. 16).

A description of the author's mental model will bfeathe reader to understand
whether the researcher recognises that qualitatata such as individuals’
perceptions could be regarded as acceptable kngeléa the process of

addressing the research questions.

Concepts

From the authors’ mental models emerge ¢baceptsto be studied. Blumer (1954)
refers to concepts as providers of a general sefseeference and guidance in
approaching empirical instances. Blumer (1954) edgthat concepts give a very
general sense of what to look for, also acting aseans for uncovering the variety of

forms that the phenomena to which they refer canras.
Theories

Research ideas and their related concepts drivettityy and development dieories
A theory is defined by Silverman (2005, p. 78) asaaangement of a set of concepts

with the aim to define and explain a phenomenon. pByvoking ideas about the
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presently unknown, argues Silverman, theories pietine impetus for research. They
are living entities that are developed and moditigdresearch. Myers (2009, p. 40)
argues that a good theory is one that helps theareiser to understand the meanings
and intentions of the people being studied. Int ttegpect, theories can never be

disproved but only found to be more or less useful.

Hypotheses

A hypothesisaccording to Myers (2009, p. 259) is a testalbtpg@sition that purports
to explain a phenomenon. Hypotheses are oftenupsatiduring early stages of the
research and can and should be tested in suchreksea

Methodology

A methodologyor research strategy defines a general orientdbothe conduct of
business research (Bryman and Bell, 2007, p.28)noply how a phenomenon will be
studied. A broad distinction is often made betwegmntitative or qualitative

methodologies.

Research methods

Finally, a research methods defined by Bryman and Bell (2007, p. 40) agecstic
technique for collecting data. Research methods isaalve both quantitative and
gualitative technigues and instruments such astital correlations, questionnaires, or

participant observation.

The relation between models, concepts, theoriggthgses, methodology and methods

has been set out schematically as follows:
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Figure 3.1. The relation between different levelsanalysis in a research — adapted from
Silverman (2005, p. 79)

3.3. Theoretical assumptions made in the conduct tfe research

The theoretical assumptions implicit in this resbavere determined by one or more of

the following:
* The author’'s mental model (referred to as resepachdigm in this section).

* The research ideas in the field of KET that actedaastarting point of the

research.
* The concepts deriving from such ideas.

* The theories supporting these, from which a hyptheas defined.
This section will define the author’s theoreticasamptions by outlining each of these

components.
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3.3.1. The research paradigms

This research is primarily concerned with the &itoon and transfer of knowledge in
organisations. The author understands organisatasnsocially constructed bodies,
built up from the perceptions and actions of indiaals. This view, according to Gergen
and Thatchenkery (2004) has an effect in the fonat tesearch is conducted, the
theoretical commitments of the author and the wagstices within the workplace are
understood. The author adheres to the notion difisluals as rational agents whose
knowledge and abilities determine the organisa@@mpetencies and success drivers.
In the author’s view, individual managers’ actioosn have a significant effect in
individuals’ performance and also help creating thgimal balance between the
organisation and environmental conditions. Thdas view is supported by authors
in the field of social studies such as Argyris (BREastman and Bailey (1996), Gergen
and Thatchenkery (2004) and Jacobs and Heracl200§)

Those assumptions about the role of individualdiwibrganisations made the author
believe that knowledge, knowledge elicitation antbwledge transfer (i.e. the key
issues ingrained in the research problems outlinezhapter 1) can only be measured
through the interpretive understanding of the megniof such concepts for

organisational participants. This view was latearfd to match Bryman and Bell's
(2007, p. 18) notion of the need to carry out tasktof ‘causal explanation’ with

reference to the ‘interpretive understanding ofiaoaction’ rather than to external

forces that have no meaning for those involvedhat social action.

3.3.2. Research ideas

The work carried out during early stages of thiseegch helped the author understand
the importance for organisations of overcominglifmtations of current approaches to
KET. Such an understanding led to the definitidnttee main research question.
However, other ideas emerged from the work cardetl during early stages of the

research. These included the following:

* Knowledge elicitation and knowledge transfer arecpsses that can benefit

from the lessons learned in existing facilitatedugr collaboration techniques.

* Knowledge transfer has significant commonalitieghwie concept of learning.
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» Modelling a specific topic within a knowledge domas an exercise that entails
collaboration and could potentially foster learnimgand from those individuals

involved.

* Individuals to be involved in the modelling processild include experts and
other practitioners carefully selected by the orgmon according to its

knowledge needs.

» If there are no restrictions in the representaiohemes that could be used for
modelling, then many types of knowledge could bieatively elicited from
experts and transferred to other practitioners iwithe organisation using this

approach.

3.3.3. Research concepts

The key concepts that became the building blockb@tet of ideas outlined above and
therefore represent the points around which thgearch was conducted included
knowledge, knowledge elicitation and transfer, grodynamics, facilitation and
modelling. Supported by the review of the literature reporiteadthapter Il, these and
other concepts became part of the main researdibgono As such, they were combined

to form the secondary research questions presentddhpter 1.

3.3.4. Theories

The focus of this research was defined by combiningview of relevant literature with
empirical work on the research topic of KET. Imstkense, the relevant background
literature on the existing approaches to KET teghes in different areas and their
limitations were the equivalent of theories supipgrthe identification and study of the

research problem.

This view is supported by Bryman and Bell (200771.5), who discuss the limitations
of theories, both grand theories and middle-ramgeries, to support the validation of
research findings. Bryman and Bell (2007, p. 1@uarthat instead of theories, the
literature can inform the generation of researobstjons in relation to what the authors

perceive to be a relevant research topic, and
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“the data collection and analysis are subsequegtgred to the illumination or
resolution of the research issue or problem that baen identified at the outset.
The literature acts as a proxy for theory. In mamstances, theory is latent or

implicit in the literature.”

3.3.5. Hypothesis

The ideas outlined above were arranged around thm mesearch question and,

informed by the relevant background literature,ftil®wing hypothesis was defined:

Facilitated collaborative modelling of domain-spgeci knowledge has the
potential to foster the processes of knowledgetaicn and knowledge transfer
in organisations, overcoming some of the main #&tlohs of existing

approaches.

3.4. Methodological approach to data collection andnalysis

The data collection and analysis processes caaigdn order to test the hypothesis
above were shaped by different factors including tineoretical assumptions of the
researcher and also practical issues that will seudsed in the body of this

dissertation.

This section uses the terms methodology or resesireltegy, research design and
research methods as defined in section 3.2, taiesihe approach taken to collecting
and analysing the data. More specific details enptfocesses of data collection and data

analysis are provided in chapters V and VI respebti

3.4.1. Methodology or research strategy

The nature of the research problem defined andeflistemological and ontological
orientations of its study suggested that the rebeaould be conducted by following a
qualitative methodology or research strategy.  Ti@n reasons supporting this

argument included, as outlined by Bryman and BD{, p.28), the following:

 The research is not concerned with the testing rofeaisting theory as
guantitative research does. In its relationshigilieory, emphasis is placed on

the use of existing theories already availablehm literature relevant to KET.
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Additionally, the research focuses on the geneamatidindings that are likely to
contribute to the development of new theories eelab how KET processes can

be improved in organisations.

* The research has a preference for an emphasisomays in which individuals
interpret concepts related to KET, such as valuegeacy, trustworthiness and

applicability of knowledge.

 The research embodies a view of the social realityorganisations as a
constantly shifting emergent property of individglakreation through the
application of their knowledge and skills.

3.4.2. Research design

The author sought to refine and validate the figdiof this research by carrying out an
intensive examination of a new approach to KEThia setting for which it had been
designed: organisations. For every organisatimolued in the research the author
would design and prepare at least one distinct IgEdject. The project would then be
implemented and relevant data collected. Such watdd be analysed and the results
reported first to the organisation and later in fben of a PhD thesis. This plan
motivated the consideration of a case study as@areh design, which would enable
the author to provide an in-depth elucidation @& finocesses of knowledge elicitation
and transfer by concentrating on their implemeatain one or more organisations
(Bryman and Bell, 2007, p. 62).

Case study was therefore chosen by the authoresearch design, also based on three
key issues outlined by Yin (2009, p. 3-13). Theseewn

» Theexplanatorynature and form of the research question:

‘How can the limitations of existing approacheskimowledge elicitation and

transfer in organisations be overcome?’

In addressing this question it was unlikely thag #uthor would have to deal
with mere frequencies or incidence of specific ésemstead, a study of links
between individuals’ participation in KET processasd their perception of

issues such as learning was foreseen. Such apehtinks would need to be
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traced over time in the particular context of tligamisation where individuals
carry out their knowledge activities.

» KET in organisations can be studied as these psesdske place within a real-
life context. In doing this, the author would gancess to a wide range of
sources of evidence that include documents anthatse but also interviewing
participants and observing the development of KIEdcgsses. Collecting data
from different sources provides the opportunitgtoss-check findings obtained
by different approaches.

» Organisations do not provide a laboratory settitgn® the research could focus
on one or two variables related to the KET processed control all the
remaining variables beyond the scope of interestovidedge has a human
dimension and its related processes are influermgdmany behavioural
variables such as motivation, politics, etc. whare beyond the control and
even access of the author.

Myers (2009) highlights some of the traditional jpdéces against the case study
method by highlighting terms such as ‘validity’ aneliability’, which “imply an
objective reality independent of social redlifp. 78). Yin (2009, p. 15) mentions other
common concerns about case studies, related tesissuch as the basis that these
provide for generalisation or the large amountimoitthey take and the volume of data
they produce. In the author’s experience bothtlieeretical foundations imposed by
the research context and the practicalities ofintplementation imposed significant
challenges, including:

* Demonstrating reliability, replicability and valtgliof the research findings. In
order to arrive at reliable, valid and replicahledfngs the case study involved
more than one knowledge intensive organisations dlacision was based in the
argument that the evidence from multiple cases is often consilermre
compelling, and the overall study is therefore melgal as being more robuist
(Yin, 2009, p. 53).

» Collecting and organising a consistent set of dalavant for the purposes of the
research. The author sought to minimise the exffarterequired from

participants during the data collection processésdditionally, all the data
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collected and reports written were organised takiogpunt of its context, which
was determined by the relevant case, dates, peopdved and stages of the

KET process related to each document produced.

* Finding organisations that were aware of their nieedmplementation of KET
processes and were are able to engage in collaborafth the researcher
towards these aims. In order to gain interest mfanisations, the author
prepared what was considered by himself and hisrsigor as an ‘interesting
business case’. This was used to approach individuenagers carefully

selected from knowledge intensive organisations.

» Determining how many cases would provide the amandtquality of data that

would be sufficient to validate the research firgdin

» Engaging in successful collaboration with thoseaargations. Given the cost
and risks associated to a joint venture betweenodyanisation and the
researcher in an attempt to study the KET probkie,author concentrated on

achieving a successful outcome for both partieslired.

Those challenges suggested that the data collestmuld be an iterative process
involving the researcher and practitioners actingether on a particular cycle of
activities that included problem diagnosis, actiotervention, and reflective learning.
This was later found to be in line with the prirfegp of Action Research as defined by
Avison et al. (1999), who argue that in ordéo ‘make academic research relevant,
researchers should try out their theories with pita@ners in real situations and real

organisations.

Additionally, arriving at a convincing understangliof the context where KET took
place by talking to people (Myers, 2009, p.5) reegithe author to explicitly work
towards developing a number of people-relatedsskilDeveloping appropriate people-
related skills was important in helping to set up aun appropriate exercises. An
intense interaction with participants in KET prdfe@as part of the research took the
form of facilitating meetings and conducting intews before, during and after such

field work exercises.
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Every effort was made to ensure that neither thditional prejudices related to case
study research nor the practical issues relatethg¢oimplementation of the research
affected the rigour and relevance of its findings.doing this, emphasis was put on the
validity of theoretical and methodological decisomade during the design of the

research.

3.4.3. Research methods

One of the benefits of case study research isithaffers access to a wide range of
sources of evidence that include documents andaatse but also interviewing

participants and observing the development of KEdcesses. Therefore, for data
collection and analysis strategies, authors suckimg2009) advocate using multiple
sources of evidence, triangulating these data amdjuheoretical propositions from the

research literature to guide the research (My€&892p.75).

This has been the basis for the author’s appraaciata collection. Different methods
were used to collect data, a process that wasn@&drby the research questions and the

relevant background literature on KET. These nashocluded:

* Analysis of documents such as those related tdkmtlogvledge domains where
KET took place, or reports from previous attemjptsun KET projects within

some of the organisations involved.

* Analysis of records from practitioners’ dealingghwspecific issues relevant to

the KET processes within their organisations.
* Interviewing individuals within the organisatioms/olved in the research.

» Direct observation of KET processes and reactioms findividual participants

and managers during presentations of the outcofresch processes.
» Use of physical artefacts such as flip charts, ogcorders and cameras.

Once the set of relevant data on each individusé ctudy had been collected using
different methods, the use of triangulation enalhiled author to contrast all data
collected on that particular case and create & sbport that described the case from a

wider perspective.
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3.5. A plan for the conduct of this research

Once the research questions had been defined anlddbretical assumptions and issues
affecting the data collection and analysis had hew®terstood, it was necessary to have
a plan for the investigation. Such a plan consfita research design and provides a
framework for the collection and analysis of ddtarlinger (1986, p. 279) describes a

research design as

“a plan, structure and strategy of investigation sonceived as to obtain
answers to research questions of problems. The igléhe complete scheme or
program of the research. It includes an outlinendfat the investigator will do
from writing the hypothesis and their operationahplications to the final

analysis of data”.

The research design outlined during early stagethefresearch was limited by the
practical issues related to its implementation, @sfablishing joint ventures with

organisations that were still to be found, as desdrin this chapter. The design was
therefore a live document that followed the struetia figure 2.2 and developed as new

opportunities for collaboration emerged.
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Ideas and Concepts

'

Review theories on General Knowledge
knowledge elicitation | . Research < elicitation and
and transfer from Question transfer at GTM Ltd
relevant literature

'

Selecting relevant
sites and subjects

¢

Collection of
relevant data

¢ Collection of
Interpretation of data | «— further data

v ! T

Conceptual and
theoretical work Tighter problem
T specification

Writing up
findings/conclusions

Figure 3.2. An outline of the main steps of theeegsh — adapted from Bryman and Bell (2007,
p. 406)

The collection of data through a multiple case gtwill be detailed further as part of

chapter V.

The author sought to adhere to the general viewhefresearch design as much as
possible, and ensure that the practical issueteteta its implementation did not affect
the rigour and relevance of its findings. In dothgs, emphasis was put on following
the theoretical and methodological decisions maatag the design of the research.
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3.6. Potential effects of the researcher’s values the research findings

Given the theoretical and methodological issueserpidning this research, it is
important to discuss the extent to which its figdirmay have been influenced by what
Carroll and Swatman (2000) calledhé researcher’'s conceptual léns Gadamer
(1985) used the termmstoricality to refer to how issues such as the researchdtigreu
and personal history could influence his/her regqdif what individuals said. Other

authors refer to the personal beliefs and therfgslof a researcher as his or ialues

As early as 1975 Gadamer (1975, p. 358) arguedhthiaheneutics, i.e. the study of
interpretation theory, suggests that understandiagys involves interpretation; and
interpretation means using one’s own preconcepsontat meaning of the object can
become clear (Myers, 2009, p. 187). When the rekemvolves organisations and
people the researcher often becomes the main fds@astrument’, and ‘measuring’
becomes ‘interpreting’. In such circumstances ot feasible to keep the values that a
researcher holds away from the interpretation dcditvgeople say (Gadamer 1985; Berg,
2004; Bryman and Bell, 2007; Myers, 2009).

Bryman and Bell (2007, p. 30) go even further tguar that in research like that
described by this dissertation the values thasaareher holds are not only expected to
affect the research findings. Any other or altled following aspects can be affected by

the researcher’s values without invalidating treeesch:
* Choice of research area.
* Formulation of research question.
* Choice of method.
* Formulation of research design and data colle¢gohniques.
* Implementation of data collection.
* Analysis of data.
* Interpretation of data.

e Conclusions.
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In the view of Miles and Huberman (1994, p. 8)eiptetivist researchers haveéir
own understandings, their own convictions, theirnowonceptual orientatioris
Interpretivist researchers are members of a pdatictulture at a specific historical
moment and are therefore affected by what they &edrobserve in the field, often in

unnoticed ways.

The author acknowledges that his research interestgported by his previous
background and experience, were the starting @dititis research into the knowledge
elicitation and transfer problem. However, durithg design and conduct of this
research he remained aware of the importance ohdrezutic concepts and therefore
sought to minimise the impact of his biography @ndr knowledge on the credibility
of the research findings. For example, any undedihg of the organisations initially
gained by the author (e.g. by reading document$1 ag newspapers reports or
documentation of knowledge management projectsinwvithe specific organisations
involved) was sought to be validated, improved aerfined by interacting with
organisational participants (e.g. through intengefacilitation of knowledge elicitation
and transfer exercises, etc) before any referanspdcific facts was made. The aim of
this was to avoid any false prejudices that coalttiithe author to a misunderstanding
of facts.

Additionally, the author followed the expected ethiprinciples in its relation with
organisations and with individuals as part of theearch. Reciprocity was paramount,
and therefore the researcher sought to communigagmly and honestly with the
organisations involved in the research, and to igepthem with every piece of data
collected that could be of value for them. Evengstof this research was carried out in
a planned, structured, documented and critical masa that their outcomes remained

valid for the purposes of the research.
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Chapter IV

A NEW APPROACH TO KNOWLEDGE ELICITATION AND
TRANSFER IN ORGANISATIONS

This chapter presents a new approach to knowleligigagon and transfer
in organisations, based on facilitated collabomtimodelling of domain-
specific knowledge. This approach has been deedlaop an attempt to
overcome some of the main limitations of existingchiniques for

knowledge elicitation and transfer as identifiedtive relevant literature.
The fundamentals of the new approach are preceged summary of its
empirical origins and theoretical foundations. A&thod that organisations
can use to implement the proposed approach is ided¢rfollowed by

details of a sample application of the method iiead organisation.

4.1. Definition of the new approach to knowledge ieitation and

transfer

4.1.1. The empirical origins of the new approachK&T

A significant milestone that marks the beginning tbé development of the new
approach to knowledge elicitation and transfer ligaaisations was the collaboration
with a gas turbine manufacturer which will be re¢erto as GTM Ltd hereafter. GTM
Ltd designs, manufactures and commissions gasnesbi The company also provides
supports to its customers in the service of thelpets that are being used in the field.
In its interaction with customers, the GTM Help Relsas developed significant
expertise in the operation of gas turbines. Thgiedise was considered as an
increasingly important component in the design mwachufacture of new equipment.

The collaboration with GTM Ltd aimed at elicitingpdwledge from Help Desk experts
and transferring it to engineers from other departits. In an attempt to also provide

GTM with a short-term tangible outcome as a restithe collaboration, the researcher
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agreed to develop a system that could be usedpjmosiuthe process of fault diagnosis
in gas turbines. Such a system would be basedhandevelopment and use of a
Bayesian network which could represent the prolsdiuil relationships between gas

turbine faults, their symptoms and root causes.

The researcher engaged in the development of asBayaetwork that described the
most frequent fault in GTM products, along with ffrebabilities associated to different
symptoms as understood by Help Desk engineerso iAl®lved in such a process were

engineers from the design, development and manufagtdepartments at GTM Ltd.

A series of collaborative modelling exercises tqgu#ice between April and October
2007. As a result of these meetings a fault diagngystem was developed. However,
as reported by the author in a previous publicatioa collaboration with GTM Ltd was
also perceived by the organisation as a succeagfubach to eliciting knowledge from
Help Desk experts and transferring such knowledge ehgineers from other
departments. It was later found that the prdpact a number of additional, unexpected
outcomes that included the emergence of new contrasnof professional interest
within GTM Ltd, the value of the Bayesian network the training of customers and
GTM personnel working in the field, and an increhsavareness, at a management
level, of the need to share the knowledge of GTldeets on a regular basis.

A review of the literature was then conducted inattiempt to identify other work that
was relevant for the formalisation of the strateagjopted. The literature review,
included in this dissertation as chapter I, exptbrthe potential advantages of
combining facilitated group meetings with the udenmdels and modelling for the
purpose of overcoming the known limitations of ewmtr approaches to KET in

organisations.

4.1.2. The fundamentals of the new approach to KET

The collaboration with GTM Ltd led to the formaliga, validation and refinement of a
people-based approach to KET based on facilitat@thborative modelling of domain

knowledge. This new mechanism is characteriseithi®e major issues. These are:

» Its people-based perspective, with no dependendbeonse of information and

communication technologies.

71



A new approach to knowledge elicitation and transfe organisations

* The use of a facilitator or moderator for the KEDqess.
* The use of models and modelling as an aid to th& pibcess.

The remainder of this chapter will provide detaifshe new approach and outline how

the GTM Ltd experience informed its development.

4.2. CoMEXx: A method for the implementation of thenew approach to

knowledge elicitation and transfer

4.2.1. Introduction

In order to help organisations understand howrtbis approach to KET can be applied
in practice, this research has designed a methatl dbfines a set of steps that
organisations can run. The method follows the gjinés outlined in section 4.1.2 by

running the following steps:
1. Identifying keyconceptswithin the knowledge domain.

The field work starting at GTM Ltd suggested thag process of identifying key
concepts helps individuals to structure their ustégrding of the domain. Later,
relations between concepts become the basis ofattaysis leading to the

acquisition of new knowledge.

2. Using those concepts as a starting point for thialmorative development of one or

moremodelsof domain knowledge.

The ease of communicating knowledge is almost cetelyl determined by the way
the knowledge is conceptualised and representagielAchosen analogy, anecdote
or diagram can make all the difference when trymgommunicate a difficult idea

to someone, especially someone who understands mait an expert in the field

(Shadbolt and Milton, 1999, p. 311).

3. Analysing the connections between these modeldranexperienceof individuals

involved in the KET exercise.

The field work suggests that this analysis motisadéedebate where knowledge
flows between individual participants and new idemmerge as a result of

preconceptions being challenged and feedback Ipeowgded.
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The method has been called CoMEx to capitalise lmn importance of its key
components: Concepts, Modelling and Experience.

Some key roles that the implementation of CoMEolwes are:
1. The KET facilitators.

The role of a facilitator is one of influencing theoup dynamics when necessary in
order to encourage participation and ensure thatpitocess keeps focused on

relevant knowledge.

Individuals in this role will need to have specis&ills in facilitation of group
meetings. These skills include personal attribateh as being genuinely interested
in hearing other people’s thoughts, being animated spontaneous, admit their
own biases and express thoughts clearly (StewaltSiramdasani, 1990, p.79).
Necessary skills will also include the ability tonduct a successful group session,
from beginning the session to assuring participatimanaging time, probing, and
dealing with problems such as the presence of tldngsoup member (Stewart and
Shamdasani, 1990, p.87-101).

One or more KET facilitators can be involved in aplication of COMEX, either
simultaneously or at different stages. Krueger @adey (2008, p.192) suggest that
for group meetings two facilitators (one being apest in conducting the meeting
and the other one being an expert in the topihefdiscussion) may achieve better
results than one. Particularly relevant in thispect is the experience gained in
fields such as training and development or fatititaof group dynamics. Research
in these areas has considered the importance afcilitedtor’'s leadership style,
approaches to questioning, their characteristidskemaviours (Krueger and Casey,
2008). Stewart and Shamdasani (1990) also recomhroensidering facilitators’
training and preparation to deal with situationatiables such as disruptive groups

Or resource constraints.

2. Individual participants. These will be domain expeor individuals who can
potentially benefit from acquiring or applying thédinowledge (referred to as

stakeholders).
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The KET experience at GTM Ltd was based on the rosgéion selecting the
individuals that would take part in the meetingBhe selection was made on the
basis of managers’ perception of knowledge needidin teams and the ability of
certain individuals to contribute to filling the éwledge gaps of others. Although
this approach to selection of participants avomsanalysis of what expertise is and
what defines an expert, it was adopted with suctoesfi subsequent KET projects

implemented in the field.

Although there was agreement between the reseamnddeGTM Ltd management about
the KET rationale of their collaboration, the puspoof the project as presented to
participants was the development of a model forri@ementation of a fault diagnosis
system. The potential benefit of having such a&esysvas the key motivating factor for
experts to contribute their knowledge. Thus, tesearcher followed the manager’'s
advice and did not reveal the main aim of the tofje participants. The success of
adopting this approach led the researcher to guadenting CoMEx as a KET method
to individual participants in all subsequent exeesi While this approach remained
valid, there is a question to be studied in retati® how participants react if they are

aware of the main outcome expected from the impteation of the method.

CoMEx has been used throughout the implementatiah \alidation stages of this
research. However, it is important to mention ttéé method does not represent the
only mechanism by which the new approach to KETppsed can be implemented.
The flexibility of this new approach enables the TKHacilitators to adapt its
implementation to the context and the circumstancagich it is to be applied.

4.2.2. CoMEx: The method

Conducting a KET project based on collaborative eflody of domain knowledge as

defined by CoMEx comprises four key phases. These

1. Project initiation. The organisation and KET faeitor(s) agree on the feasibility of
implementing the method, its expected outcomes #ral mechanics of its

application. Formation of the KET team is a keycome of this stage.
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2. Project preparation. The facilitator(s) extract kegncepts about the knowledge
domain and represent the relations between sucbepts1in one or more initial

models.

3. Knowledge elicitation and transfer meetings. The TKEeam collaboratively
develops models of the knowledge domain and amalyse the models developed
relate to their personal experience.

4. Post-process review. The facilitator(s) lead indiinl participants to reflect on their

learning experience.

The relation between these four stages is repregemtfigure 4.1 below.

Post-
Process
Review

Project o Project - KET q
Initiation iect | Preparation "|  Meetings Collaboratively |
Project Initial concepts ollaboratively

plan and models developed
models

Figure 4.1. Key stages of the implementation of EaM

The remainder of this section will outline the oatle and strategy for the
implementation of each of the four COMEx stage$ieske are based on the theoretical
issues underpinning the method and the experiemoed by applying and refining it in

the field, which will be discussed in chapters \d afi.

Stage 1. Project initiation

A KET project has a significant cost for an orgatisn. If nothing else, there is a cost
involved in releasing a number of key individuaignh the production line in order to
participate in the KET meetings. However, thetstg point for a KET project is the
assumption that the organisation is aware of itefis and determined to commit the
required resources to its implementation. Theggfthe aims of the project initiation

stage are:

» Establish a mutual understanding between the ghon and KET
facilitator(s) about the need for and the expectgitomes of the KET process,

and
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» Set the grounds for the implementation of COMEX.

In order to achieve such aims the KET facilitatprémd the project sponsors are

expected to discuss and agree on the followinggssu

1. The knowledge domain to be analysed.

2. The project participants.

3. The arrangements for the implementation of the KEdjject.

The knowledge domain to be analysed

CoMEX relies on the ability of the project sponstwsidentify pockets of expertise
which could usefully be shared among individuald emrkgroups. It is important that
this knowledge is specified as precisely as posdayl the organisation and that clear
objectives are set that provide a boundary to tlogept. In the GTM exercise, for
example, the organisation was aware of its neathéoe knowledge about the operation
of gas turbines, and the process was kept witld@rbttundaries of such knowledge. The
same approach was followed with success in othér@mments, covering areas such as
the characteristics of a research project, thega®of dealing with customer queries in

a major engineering project, or the delivery andnteamance of a specific infrastructure.

The project participants

Project participants are selected by the orgawisatinvolved in the implementation of
CoMEXx on consideration of the knowledge domain ¢oalnalysed. Although this is
considered to be a valid approach, there is awaseokthe importance of also taking
into account additional factors when selecting plagticipants.  This is particularly
important in the view of Stewart and Shamdasan®901$.36), who argue that success

of a KET project can be maximised by appropriatect®n of participants.

There are individuals whose intrapersonal chareties may have a negative effect in
the behaviour of other individuals involved and ttled the group itself. Such

characteristics are determined by physical, petdgraaad demographic variables. 1t is
therefore recommended that organisations use ftfisgretion on the selection of
participants by considering factors related toitltdviduals, such as their verbal skills
and cognitive styles, i.e. their approach to sgveblems within the relevant domain
using the information available, and their abitityexplicate and question the process.
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Based on the experience of running CoMEXx in thédfieghere are no particular
restrictions on the background of individual pap@nts. They may have similar,
complementary or even contradictory views of thendm. Indeed differences in their
perspective should help to expose differences mherstanding of the domain. Such
differences have the potential to encourage cotition during later stages of CoMEXx
and ultimately foster learning.

Eight individuals were involved in the meetings@TM Ltd. A relatively similar
pattern was followed in other environments, witgn#ficant levels of success. The
review of the literature on group techniques latemoborated that KET teams should
include between 5 and 10 individuals for optimusules to be achieved.

Other relevant issues related to the selectiomdividual participants include those
determined by the context where the KET exerciseid. These include, for example,
organisational politics, intra-organisational co@e®n and competition between
individuals and groups and the effects of the aigional structure on the success of

the KET process.

The arrangements for the implementation of the KEject

Finally, the technicalities of the implementationGbMEXx are discussed and a project
plan is agreed. It is recommended that the plarersothe implementation of all
subsequent stages of CoMEX, with particular emghasithe collaborative modelling
meetings. As a project in itself, the KET exesongll benefit from the analysis, at this
stage, of project management issues such as mekghair mitigation strategy, how to
communicate with the different stakeholders, ett.is important for sufficient time to
be allocated to the project and each of its stagésch will entail the participants
interacting with the facilitators and attendingesiies of meetings that may extend over

a period of weeks.

On completion of the project initiation stage, KET facilitator(s) and the organisation
will have agreed on an overall plan for the implataéon of COMEX. If necessary, a

confidentiality agreement will have been signedhsyfacilitator(s).
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Stage 2. Project preparation

The GTM experience suggested that, in order to lbeeneffective, facilitators are
expected to gain a basic understanding of the keeapts defining the knowledge
domain before the KET team meets. Application oMEx at GTM Ltd and other
organisations showed that such an appreciatioheohature of the domain knowledge

by facilitators can be gained from at least twomsiurces:
1. The view from individual participants in the KETopect.
2. The documentation made available to the facilisabyr the organisation.

Capturing individuals’ understanding of the knowdecddomain

Semi-structured interviews on a one-to-one basié seek to capture individuals’
understanding of the domain and issues that aevaet to them and which need
analysis. These interviews will produce questiansuggestions for key concepts that

relate to the area of interest.

The facilitators may extract the main questions aadcepts so that they can be fed
back to the participants when they meet as a grdupe concepts that are relevant will
vary depending on the domain. For instance if doenain of interest was that of
project management then relevant concepts mighidbetified as project phases,
completion criteria, project categories, staff soéand so on. In another domain, such as
that of GTM Ltd where the focus of the KET projeets fault diagnosis in gas turbines,
a completely different set of concepts, such assygtbm, gas turbine status, fault
category were identified.

The questionnaire used for interviews during theppration stage of a CoMEX

application in the field included the following qi®ns:
* What kind of work have you / do you carry out whreates to the domain?
* What experience do you have of the domain?

 What do you think are the key concepts or techrsqubich someone in the

domain needs to be familiar with?

» Are you aware of the kinds of problems and issuleishvarise in the domain?
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« What are the main activities in the domain? Do ehastivities have a natural

sequence of phases (within them / between them)?

All questionnaires used in the field are includedappendix A, within the folder
corresponding to each application of COMEX in fledf

Document review

KET facilitators will need, within the constraintsf any intellectual property or
sensitivity of the information, access to documgataor background material relevant
to the transfer exercise. Relevant conceptsheilextracted while such documents are
reviewed. The documentation might include sakesdture, user manuals and so on. In
the collaboration with GTM Ltd the facilitator wasrovided with documentation
emerging from other projects related to gas tudyiree sample of the information
generated by gas turbines when they failed, andnmiesioning and service reports
produced by engineers in the field. The faciitatan understand the context from the

document analysis and get a feel for the termsvandbulary used.

The findings of the applications of CoMEX in theldi suggest that access to in-depth or

detailed documentation by the facilitators is ne¢aed at this stage.

How are these concepts fed back to the KET team?

Once the facilitators have understood some of thg &oncepts that define the
knowledge domain, they will seek appropriate wafsepresenting the relationships
between such concepts. Such early represemsatvdl constitute the starting point
for the discussions and analysis of the domain kedge. Experience of running
CoMEXx in different contexts suggests that thererareestrictions in the representation
schemes that can be used to such aims. These@nmdomplex as a Bayesian network

used in the GTM case, as intuitive as a flow cheds simple as a set of bullet points.

Different project participants may have a differpetception of what the key concepts
are or how these are organised. Although durirgaibplications of CoOMEx at GTM

and other organisations all participants accephedinitial arrangement of concepts
proposed by the facilitator, there is a risk the facilitator may impose an invalid or

incomplete representation of domain knowledge ¢oKET team.
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One of the potential outcomes of having a limitepresentation of the domain could be
a more intensive discussion and collaboration tegadio successful knowledge

elicitation and transfer. However, presentingraralid picture of the domain may well

have negative consequences for the purpose of kwdgel elicitation and transfer.

Facilitators are encouraged to produce a represemiaf the knowledge domain that is

valid and captures the views of all participants.

Stage 3. The knowledge elicitation and transfertimge

The KET meetings constitute the core of the KETegigmce for participants. This
phase consists of a series of facilitated, fackte- discussions where the main role of
the team is to develop models of the knowledge dionaamd analyse how their
individual experience relates to the models dewvedop The totality of these meetings
is expected to be organised and managed by the fdé&litator(s), though the field
experience suggests that support from project gpensay occasionally encourage

participation.

Each meeting starts with the facilitator outlinitige current state of the project and a
brief agenda to frame the modelling topic. Thertehen moves on to a facilitated
model development or analysis session, dependinghenpurpose of each specific
meeting. In each meeting the KET team works usmgcepts identified and models

developed in previous sessions or during the Colgliéparation stage.
Three types of meetings may take place duringstiaige. These are:
1. Meetings that focus solely on collaborative moaellof domain knowledge.

2. Meetings where the models developed are analysethsagthe experience of

participants.
3. Meetings that combine modelling with analysis oftiggpants’ experience.

The experience suggests that the number of meetihgach type to be held varies
depending on the complexity of the knowledge domaimansfer of knowledge about
operation of gas turbines at GTM Ltd required mdnan three meetings where
modelling was combined with the analysis of induats’ experience. In other

domains, however, one to two meetings have beeagin@rovided that each lasted
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approximately one hour and had a clear purposegiteer modelling or experience
analysis. Based on the field experience it camatgied that meetings are more
effective when they last between 60 and 90 minutkeally, they will occur at regular

intervals and provide individuals with significaimhe for reflection between meetings.

Environmental variables play a key role in the sgscof these meetings. Special
attention should be given to concepts such astdediity, spatial arrangements and

interpersonal distance. In that respect, it iomemended to follow the relevant lessons
learned from the fields related to group dynamidhese concepts are related to the
assumption of a proprietary orientation toward aggaphical area by an individual, and
the personal norms that are established about pbeopriate or preferred distance

between themselves and others. According to SA881), these issues have highly
significant implications for small group behavioas the smooth functioning of the

group often depends upon the degree to which groambers respect each other’s
assumed territorial right.

1. Collaborative modelling meetings

During these meetings the KET team is expectect@ldp models of specific areas of
the knowledge domain. Using techniques for fetibbn of group dynamics the team
will be encouraged to discuss whether the concags/iewed in the same way by all
participants and whether any concepts or questghmld be modified and how.
Facilitators will seek to encourage the team totrdoumte their knowledge and try to
understand the knowledge of others while a modékiag developed on the basis of
the discussion. The field experience has shownh ttleamost intense elicitation and
transfer of knowledge takes place during the peiiodwhich models are being

developed.

The GTM experience suggests that a Bayesian netwask successful in supporting
collaborative team work as part of the exerciSéene Bayesian network also was, in this
case, a suitable model for the implementation fafudt diagnosis system, ultimate aim
of the exercise. Different, less structured repngation schemes were used in other
contexts with similar levels of success. In @bes, the representation schemes were
chosen by the researcher based on previous knoavlegjgresentation experiences.

Experience in the field showed that, when presetuettie corresponding KET teams,
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reactions to initial models ranged from completeeptance to total rejection. They
were either left unchanged, modified, or re-createsthg a different perspective.

However, in all cases the models presented motvatediscussion leading to the

elicitation and transfer of knowledge. On thisibat can be argued that there is no
known restriction on the characteristics of the sledo be developed or the knowledge
representation scheme to be used.

The experience of applying CoMEX in the field suggethat these meetings achieve
best results when participants sit in a U layoutegsesented in figure 4.2 below. The
distribution of experts and stakeholders acrosdxhayout has been determined in all
cases by the individuals’ own choice.

MODEL

MODEL

X X

O O
O O

O O O O
O 5 o © O O

O O
4.2.1. U layout with no desks 4.2.2. U layout using a table

(recommended)

X Facilitator
O Participants (experts/stakeholders)

Figure 4.2. Variants in the room layout for thelabrative modelling session

According to the field experience, the first megtiof the KET team is expected to
involve a significant degree of modelling. To lswan aim, the facilitators will use the
results from the preparation stage to provide @rairset of concepts and questions to
be discussed. The concepts and their relationstilpbe represented using a scheme

derived from the background preparation carried asidescribed earlier in this section.

As the discussion progresses, the KET facilitatapture the main ideas using the

chosen representation scheme in a space thatilidevie all participants, on a board,
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flip chart or a similar tool. The field experiensuggests that the use of colour codes
during the development of the model helps its ustdeding.

According to the lessons learned from applying CaMik the field, a room with no
desks will discourage note-taking and support pigdtion in a discussion around the
models being developed. There are no other speaeduirements regarding spatial
arrangements or room components such as avaijabiliposition of furniture, or the
location of windows and doors. The experience sstgthat breaks for refreshments or

lunch when appropriate do not have a negative iffieihe outcomes of the exercise.

A brief review is carried out when a model has beempleted or when the time
indicates the need to close the discussion. Haatits are expected to decide whether
they have yet achieved the objectives originaltyfgethe transfer project or additional
meetings are required. The KET facilitators phaley role during this review, as they

are informed of the expectations that the orgaioisdtas from the KET exercise.

2. Experience analysis meetings

The aim of these meetings consists on using theelmodlready produced as a
mechanism to motivate self reflection leading theug, and particularly the experts, to
provide feedback on each individual’'s experiendde principle driving this aim was
outlined by Ford and Bradshaw (1993, p. 1) as Vadto

“Modelling is purposive, that is, to be involvednmodelling is necessarily to be

engaged in using the model”.

These meetings therefore focus on using the madiedady produced by the KET team
during the CoMEx exercise with the aim of suppaytitheir learning experience.
Questioning techniques and other facilitation sgets that seek to encourage

participation become particularly relevant.

After the team has analysed the current state efptbject and set the agenda for the
meeting, the models already developed are preseatpdrticipants. This is followed
by a discussion of the models’ relation to indivathl experience. The experience of
running CoMEX in the field suggests that a sigaifitdegree of feedback is provided
by the team to each individual while the areasm@fss of their work are analysed.
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Equally relevant during these meetings are therenmental variables previously

discussed. The experience of applying CoMEX infifld suggests that best results are
achieved when participants sit in a circle layoutacound a table as represented in
figure 4.3.  This is because interaction betwparticipants and the role of experts

become more important in this kind of meetings.

MODEL | MODEL |
X
X O O
O
O ® ®
O O
O O
O O
O O o O
4.2.1. Circle layout with no 4.2.2. Circle layout using a
desks (recommended) table

X Facilitator

O Participants (experts/stakeholders)

Figure 4.3. Variants in the room layout for the eni@nce analysis session

Similar to other meetings previously discussed, lgwsons learned from applying
CoMEX in the field suggest that a room with no deskll encourage participation in
the discussion. No other requirements regardpadia arrangements have emerged

from the field work.

A meeting is concluded when all participants haxevigled their views on the validity

of the models developed and its relationship withkirt personal experience. This
analysis must also be tailored to fit the time E@e for the meeting. However, a brief
review of the meeting and the project is carrietiaiuhe end in order to decide whether

further meetings are necessary.
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3. Modelling/Analysis meetings

Based on the experience of running CoMEX in thiel finere is a possibility of holding
meetings where model development is combined witlalygsis of participants’
experience. This has taken place in more thanappdéication of CoMEx due to a

variety of reasons, without this affecting the péred quality of the KET process.

These meetings are introduced as a session tHawuls on collaborative modelling,
with the corresponding spatial arrangements. Whemmodelling session is exhausted
the facilitator starts a discussion of the relatlmetween the models developed and
individuals’ experience. The meeting and its agements may then change its
perspective to enable communication and discusbietween participants. For
instance, the room layout can change from one ageltshown in figure 4.2 to one in
figure 4.3, without causing a major disruption lne tflow of the meeting. The role of
the facilitator is also affected by this changenaby, the meeting concludes when all
participants have provided their views on the refehip between the models produced

and their personal experience.

Other issues related to the knowledge elicitatiod sransfer meetings

It is important that the number and identity of tmapants remains consistent
throughout all the KET meetings. The experienc&@M Ltd and other organisations
suggests that individuals find it easier to degcthe relation between a model and their
experience if they participated in the session wh#re model was developed.
Similarly, the learning experience is incompleteither experts or stakeholders are not
able to reflect on the value of the models with thembers of the group that

participated in their development.

After each meeting the facilitators will documehe tcurrent set of concepts and their
representation in order for these to be circuldtefbre the next meeting. This record

will then provide the starting point for the intraction of the next KET meeting.

It is possible that new questions and issues tieatedevant but fall outside the focus of
the KET transfer will arise in the course of theetmreys. These may lead to further
KET exercises being carried out. It is preferabl&keep each CoMEX implementation
focused on its initial objectives since it may b®eoappropriate to include different

individuals should the objectives be modified.
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The use of technologies is significantly low durititge running of the meetings.
However, the GTM experience showed that technotogan be used in particular to

support the planning of the meetings.

With the exception of the KET facilitator(s), preation of the KET meetings is not
expected to demand a significant amount of ressurce. time and effort, from
individual participants.

The models, as a explicit representation of thewkedge domain, developed by the
KTE team are the only formal documentation expediedresult from the KET

meetings.

Stage 4. Post-process review

The last stage of the application of COMEX is aeewof the topics discussed during the
previous stages of the KET exercise and in padrcdluring the KET meetings. The
review involves the KET facilitators and participgwron an individual basis. This

review focuses on encouraging knowledge acquisttioough self-reflection.

The post-process review is an attempt to enable ieatvidual participant to revisit the
issues already analysed, now in an environmenigHete from the influence of others.
It is based on the concept of the After Action Rewviprocess, which according to
Morrison and Meliza (1999) was initially developbg the US Army for providing
performance feedback from a collective trainingreise. CoMEX, however, seeks to

support participants in analysing what was conaluaied the reasons behind it.

The post-process review takes the form of one-w®-gemi-structured interviews that
take place some time after the last of the KET mmgst Although facilitators are free

to ask questions that are specific to the partigotaject or domain, it is recommended
that those questions cover at least the followssyiés in order to achieve the aims of

this stage:

1. Relation between the models and concepts as dod¢athand what was agreed in

the meetings.
2. Areas where the models or concepts could be changed

3. Perceived changes in their conception of the kndgdedomain.
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4. Ways in which the concepts and model could be used.

There are additional outcomes of the post-procegew stage. The GTM experience
suggests that individuals’ analysis of changesh@irtown perception of the domain

leads to an assessment of the value of the KEThioorganisation. The post-process
review is likely to raise awareness in individuated their managers of the importance
of knowledge sharing. It has been a patterndhgdnisations at this stage explore the
potential need for other KET exercises, with sutigas of relevant areas to be covered

in the future.

Conclusion

Specific aspects of CoMEXx still require analysisd atevelopment. However, the
method is being presented with the stability predidy its application in different
environments. The main issues characterising trethoad can be graphically
represented as in figure 4.4.
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Figure 4.4. Relationship between the key stagéiseoimplementation of COMEx
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4.3. Implementing a knowledge elicitation and traner exercise using
CoMEXx

4.3.1. Introduction

The version of COMEXx presented in section 4.3 & ibsult of the evolution of the
method that originated at GTM Ltd, based on itsliappon in different contexts over a
period of three years. A total of nine CoMEXx mex&es in four different organisations

followed the collaboration with GTM Ltd. These wechronologically:
» 3 applications in a research organisation.
* 5 applications in an engineering organisation.

* 1 application in a programme management organisatamng defence-related

work within the UK Ministry of Defence.

It is the last one of this series of KET exercigésch has been chosen to illustrate how
CoMEx can be run in an organisation. It must b&l ghat although CoMEx had

evolved significantly when this application tookapé, the process described in this
section still has particularities that were not @ntered in previous KET exercises.
This shows that CoMEX is still an evolving methauti durther applications are needed

for all relevant issues to be fully understood.

A programme management section was created witieirMinistry of Defence (MoD)
with the aim of delivering the infrastructure reqa by personnel in the battlefield.
The priority for the newly created section wouldthe management of a large budget
with the aim to develop and deliver the infrastametrequired for the accommodation,
medical and welfare facilities of UK and NATO pemsel in a remote location. An
intense collaboration between the MoD section arnmoad range of institutions was
foreseen, and therefore eight experts from diffebatkgrounds were recruited. This
multi-disciplinary team would need to define angpiement the long-term strategy for
the infrastructure delivery programme. The secwill be referred to as MoDinfra in

the context of this thesis.
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Due to the nature of the work of MoDInfra, indivedlunembers of the team would be
working from remote locations in the UK at least &m initial period of time from their

recruitment.  Although each of these individuadsl fsignificant experience in their
specific domains, only some of them had worked ionila projects in the past. In a
way, each of the individual members of the team thiasexpert in his or her domain,
and that expertise had to be shared in order ®rtéhm to have a common view of

MoDiInfra, its aims and the scope of its work.

This lack of a clear distinction between the setegperts and stakeholders was a
situation that had not been found in previous a@ggibns of CoMEx. However, the
evaluation of the exercise suggested that suclatg&itu was never a barrier to the

elicitation and transfer of knowledge.

The researcher and MoDInfra established a collaioorahat ran between December
2008 and November 2009. The aim of the projecttevadicit relevant knowledge from
each of the newly recruited staff at MoDInfra anahsfer that knowledge to the other

team members.

An application of CoMEx marked the beginning of thesign and implementation of
the MoDInfra programme. The key dates and evirasthe KET exercise involved

are included in table 4.1.
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Table 4.1. Implementation of CoOMEx at MoDInfra —y@ates and events

Date

Event

Stage 1. Project initiation

2 December 2008

Introductory discussion

19 January 2009

Background information analysis

28 July 2009

Kick-off meeting

Stage 2. Project preparation

July 2009 to September 2009

Document review and facilitator’s interaction with
participants

Stage 3. Knowledge elicitation and transfer meetin  gs

14-15 September 2009

First KET meeting

21 September 2009

Facilitator provides the KET team with the models
developed

4 October 2009

Detailed preparation of the second knowledge elicitation
and transfer meeting

5 October 2009

Second knowledge elicitation and transfer meeting

Stage 4. Post-process review

13 October 2009 to November
2009

Interaction between facilitator and individual team members

In order to provide the reader with an understagmdof how CoMEx can be

implemented, the MoDlInfra project will be describéd this section using a

chronological format.

4.3.2. Stage 1 — Project initiation

2 December 2008: Introductory discussion

After initial contacts a telephone conference welsl lincluding the PhD supervisor on

the Cranfield University side and the future leaofeoDInfra.

The suitability of the collaboration was discusgedeneral terms. The discussion was

focused on:
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* A description of the knowledge problem at MoDInfthe need for a common
understanding of the expertise, aims and challenfése newly created multi-

disciplinary team.

» A discussion of the solution proposed by Cranfighdversity: a formal process
for the elicitation of knowledge from individual méers of the team and the

acquisition of such knowledge by the rest of tlaarte

» The feasibility of applying CoMEXx in the context BfoDInfra: confidentiality
of the information, restrictions on access to Mofformation by project

participants, practicalities of the implementation.

Recruitment of individual members of the team wagprnocess. Therefore, no date was
set for the start of the KET project. The telephoonference motivated both parties to
further discuss the problem to be solved by MoRirdnd the solution proposed by
Cranfield University in more detail. To such aimslate was agreed for a face-to-face

meeting.

19 January 2009: Background information analysis

A meeting took place at the location where MoDInivauld be based. The meeting
included representatives of both parties involvedmely Cranfield University and
MoDinfra.

A detailed introduction to the topic of defencerastructure development and delivery
was provided by the MoDInfra section leader. Thke rof the new section and its

potential challenges were also outlined.

This was followed by a presentation by the Cradfighiversity representatives, which
aimed at describing CoMEXx as the approach propasedell as the outcomes of its

previous implementations in other contexts.

There was agreement on the suitability of a knogaedlicitation and transfer project
involving the researcher as a KET facilitator. hsligh recruitment of MoDInfra team
members was still underway, an early notion of rtkenber of participants and their
backgrounds was available. Also, location and rofiractical issues related to the

execution of the project were discussed in thistge

92



A new approach to knowledge elicitation and transfe organisations

28 July 2009: Kick-off meeting

Once the recruitment process had been completegpanatory meeting was held at the
location where MoDInfra would be based. The megtias attended by the researcher
and three members of the MoDInfra staff with difier responsibilities that included,

respectively, section leader, project manager duef of staff. These three roles were

key for the achievement of the aim and objectiidb® new MoD section.

A detailed presentation of CoMEx was provided bg tiesearcher, followed by a
discussion of its theoretical and practical aspettgng to uncover the potential
benefits for the particular situation of MoDInfraAttendants agreed that the following

issues were expected to be key outcomes of the{&€ct:

» A vision of the aims and objectives of the sectiamg an outline of the projects

and actions to be carried out in the first 10 memthits work.

A clear understanding at a group level of each viddal's background
knowledge and their potential contributions to thens and objectives of
MoDInfra.

The project and its requirements were discussedatelailed plan was outlined. Given
the breadth of the body of knowledge to be eligitbé project would include at least
one session of two full days for KET meetings.aimattempt to maximise their success,
such sessions would be held at an MoD location wiliming facilities, where all
participants could remain away from office and hameironments. A prospective date
for the meeting was set to September 2009 so hlea¢ twas enough time to complete
the project preparation.

Given that project participants were still locatedhotely, the researcher was provided
with their profiles and contact details. Eight induals would be attending the
meeting, each of them in one of the following caipes:

» Section Leader: Delivery of MoDInfra aims and olijees

» Chief of Staff: Coordination and drawing togethératl the strands within the
MoDInfra team.
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* Project Manager: Definition and management oflal projects to be delivered
by MoDInfra. This includes providing the businesses, communication plans

and projects governance.

* Programme Manager: Managing the programme and depeies to support

MoDInfra in delivering its outcomes.

* Industry Liaison Officer: Identifying appropriat@mmercial arrangements and

liaison with industry.

* Knowledge Manager: Making the right information dafale to stakeholders as
and when needed.

» Technology Manager. Ensuring that the technologyuired to deliver the

programme is in place.

» Operations Manager: Ensuring efficiency of MoDInbt@siness operations.

4.3.3. Stage 2 — Project preparation

During the two months that followed the kick-off etimg the KET facilitator and
representatives of the MoDinfra team prepared tingt fcollaborative modelling
exercise. The section leader, chief of staff praject manager organised the logistics
of the project. In the meantime, the KET facilitatontinued to follow the CoMEXx
guidelines in a direct contact with the projectteasing e-mail.

Based on the input received from MoDlInfra during thitiation stage the facilitator

designed a questionnaire that included the follgvgnestions:
* What do you see as the ultimate aim of the MoDIsé&etion?
» What do you see as the specific objectives reqdoethat aim to be achieved?
* How do you foresee the process of working towantsexing those objectives?
* What do you perceive as your role in that process?

The questionnaire was administered to all partdipdy e-mail. All participants but
one provided their responses.  Their feedback tzmmgmnted the analysis of the
information provided in the kick-off meeting, eniagl the facilitator to better

understand the knowledge domain.
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The facilitator extracted from these sources a afetconcepts that included the

following:

* Infrastructure: A concept used by individuals to refer to accomntioda

medical and welfare facilities

* Accommodation facilitiesA concept related by individuals to life support

infrastructure.

» Medical facilities Used by individuals to describe the infrastruetvequired to

treat patients.

* Welfare facilities Initially described by individuals in relation tdhe

infrastructure required to meet physical and soué&ds.

* Infrastructure developmentUpgrade of existing facilities or addition of new

infrastructure.

» Infrastructure delivery Transportation and assembly of newly developed

infrastructure where it will be used.

» Infrastructure support The work needed to keep existing infrastructure

functional.

* Infrastructure maintenancaJsed by some individuals to refer to the conadpt

infrastructure support.

» Sustainability Used in reference to the ability of project staiders to

continually support the infrastructure developmenoicess.
» ExpansionThe growth of operations carried out by userthefinfrastructure.

» Cost effectivenesdJsed by some individuals to refer to the balaheeveen

quality, time and financial cost of the infrastuet development process
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The concepts identified were organised by the K@G@ilitator into three different
categories as described by MoDlInfra staff and tbeuthentation made available.

These were:
5. MoDinfra context and aims:

* Deliver certain facilities to personnel with difégrt roles in a mission within

specific location and timescales.
6. MoDinfra objectives and milestones:
* Programme definition.
* Programme implementation.
* Delivery of solutions.
7. Individuals’ roles and responsibilities:
This category covers, for every member of the Mdialteam:
» Areas of expertise.

» Potential contributions to the critical factors deay to success of the

programme.

In order to produce the initial set of models, @ew of potentially useful knowledge
representation schemes was conducted.  The cenweafitin each category were

organised by the facilitator into three models @jofwving:

* The understanding gained by the facilitator frone treview of relevant

MoDInfra documentation.

» General principles about project management maodgliiescribed by authors
such as Wideman (2004) and Forsberg et al. (2005).

Models such as the function-process-time relatignsimd multi-dimensional
matrices including project life span, project eletseand project management
functions have been used to represent aspects eofptbject management

domain.
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 The ‘Strategic Linkage Model’ proposed by the Bakxh Scorecard as a
mechanism for visual documentation of links betwessasures. The scheme
has been detailed by authors such as Kaplan antdMN@@r996).

Versions of the models produced are included iarég 4.5 to 4.7. Potentially sensitive
information has been omitted or altered in ordem@intain the confidentiality of the

organisation and its business.

MoDlInfra Section

/ MoDInfra Programme \

Deliver To In
| Accommodation
Military Cotntrv A
Personnel b Sustainability
Develo Medical and
and P Facilities = Expansion
. of Operations
Deliver Support Expected
Welfare Personnel Timescale
Facilities
Such that

\Support and Maintenance are Sustainable and Cost Effective/

Time/Quality/Cost Base

Figure 4.5. Initial models: MoDlInfra context andnsi
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MoDInfra Section

Identify Define
what we how we the work = Close the
want to :> can get E> :> :> programme

achieve there

Consider:

- Team

- Stakeholders

- External factors
- Risks

- Opportunities

Ensure:
- Operational efficiency
- Currency
- Transparency
- Flexibility
- Communication

- Information and
knowledge
management

s T R A T E G | C v | E W

time

Figure 4.6. Initial models: MoDInfra objectives amilestones

A Successful
MoDlInfra
Section

Critical
Success
Factors

1

-

1

Section Chief of Project Programme Industry Knowledge || Technology Operations
Team Leader staff Manager Manager Liaison Manager Manager Manager

Members Officer

An Effective
MoDinfra

Team

Figure 4.7. Initial models: MoDlInfra section memdiagoles and responsibilities
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4.3.4. Stage 3 — Knowledge elicitation and transfieeetings

14-15 September 2009: First knowledge elicitatiod &ransfer meeting

The first series of meetings took place at the BedeAcademy of the UK. On their
arrival the team found that the room available miid have a whiteboard that could be
used for the purposes of collaborative modellinghis issue was unique to this
application of CoMEx and was resolved by doingftil®wing:

» Displaying the initial models using a data projeaonnected to a computer in
one side of the room.

* Forming a U layout where both the models and acthiart were visible.

» Using flip chart sheets to develop the models asplaying these in the walls as
they were produced.

The two photographs in figure 4.8, taken duringpiee break, show the room layout
and the tools available from two different viewgdsin Figure 4.9 is a diagram showing

the room layout.

Figure 4.8. The room layout during the first cotieditive modelling meeting at MoDInfra
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Figure 4.9. A diagrammatic representation of th@nrolayout during the first
collaborative modelling meeting

The meeting started with an introduction by the MdEa section leader. Instead of a
KET project, the collaboration with Cranfield wasepented as a team building

exercise. The facilitator was introduced and th&Er session started.

The KET session started with the facilitator pravgda general view of what would
take place during the meetings, emphasising tleetkey areas that were expected to be
covered: MoDInfra context and aims, objectives amléstones, and individuals’ roles

and responsibilities.

The facilitator presented the model in figure 4shaaresult of the inputs received from
the team, avoiding any reference to the contrilmstimade by specific individuals. The
inclusion of concepts such &ilities andsustainabilityin the model had an immediate
effect in the discussion, raising a significant tuemof questions. This was the starting
point of an intense discussion that lasted just tiweee hours, in which most concepts

were carefully analysed and a completely new setadels was developed.

Figure 4.10 includes the result of the analysishoée concepts. These afgapability
(which resulted from the analysis of FacilitylMedical capability and Welfare

capability.
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Figure 4.10. Results of the collaborative analydithe concepts of Medical capability and
Welfare capability

With different levels of participation, mainly due the intrapersonal characteristics of
individual participants, an extensive exchangedefis and viewpoints took place. The
role of the facilitator was limited to encouragirgarticipation and keeping the
discussion focused on the relevant topics. This wehieved by capturing in a

graphical model the key issues raised.

During these two days the same process was repeadedattempt to cover each of the
initial models proposed by the KET facilitator (figs 4.5 to 4.7). Each session
achieved similar levels of engagement by partidipanThe permanent display of newly
developed models on walls using flip chart sheetsalme an advantage, as participants
could revisit the evolution of their understandofghe knowledge domain, represented
in more than 20 diagrams, during the two days @& é&xercise. The knowledge
elicitation and transfer sessions alternated tHElwarative modelling of the domain

with the analysis of individuals’ experience.

Having completed the development of the three nsydieé final hour of the second day
was spent in trying to identify the key stakehotdef the MoDInfra programme. The
team was able to identify more than 20 stakeholdedstheir levels of influence in the
decisions to be made by the section. This wasritbescby the team leader as one of
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the key results demonstrating the common understgrathieved by the team with the

application of COMEX.

A review of the meeting was held by the team. @liph a more formal evaluation is
required and included in a later chapter, the faeklbbeceived at this stage suggested
that most participants were satisfied with the Itssachieved by the team during the
two days. It was agreed that a second KET sessourid be held by following a
similar format with the aim of defining the speciiprojects to be carried out by the

section over the following 10 months.

21 September 2009: Facilitator provides the KETniagith the model developed

After the first set of knowledge elicitation ana@rsfer meetings the facilitator framed

the results into a single model, a version of whean be found in figure 4.11.
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The MoDiInfra Section
The MoDlInfra Section

Models produced during the CoMEx workshop

Defence Academy, Shrivenham. September — October 2009
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Figure 4.11. A version of one of the models produze a result of the first knowledge elicitation &aransfer session at MoDInfra
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The models produced were e-mailed to participamistne 21 September 2009 in
preparation of the second collaborative modelliregetimg.

4 October 2009: Preparation of the second knowleslgpitation and transfer meeting

A telephone meeting was held between the KET fatir and the MoDInfra section
leader with the objective of defining the course agftions for the second set of

collaborative modelling meetings.

Given the perceived success of the first modekixercise, the MoDInfra section leader
was interested in capitalising on the explicit omtes of the KET project by developing
a new set of key MoDInfra concepts through a sinmiadelling strategy. The resulting
models would be used for the definition of the potg to be implemented by the team
over the following 10 months, hence the importanfea shared view during the

definition stage.

Working towards achievement of these aims woulll eticourage and facilitate the
elicitation and sharing of knowledge, while als@pding an opportunity to validate
and further develop the KET method being used. réfbee, the facilitator and the
MoDInfra section leader agreed on the variationghef format of the second KET
meeting to ensure benefits for both parties inviblve

5 October 2009: Second knowledge elicitation aadgfer meeting

The MoDiInfra team did not meet again until the Saber 2009, when the second KET
meeting took place in the same location. The mgedtarted with an introduction by
the MoDInfra section leader. The expected outptithie session and their importance

were explained to participants.

The KET facilitator led a review of the model progd from the outcomes of the first
KET meeting as a starting point of the discussiofhe model in figure 4.11 was
discussed, focusing on the ways the experiencadf &eam member could contribute
to achieving the objectives of the section. Irsttase such a relationship had already
been achieved through a discussion of the conmectbetween individuals’ experience

and the critical success factors for the MoDInfat®n.

Key concepts that had emerged from the first KETetmg were extracted from the

analysis. These included:
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» TechnologylIn reference to all kinds of technologies thal kabe considered in

the infrastructure development process.

« CommunicationsHow the infrastructure would allow different s¢ddolders to

communicate.

* Personnel Who would be involved in the use of the infrasttwe and what

their requirements were.

* Ownership Who would own the infrastructure in the short,dmen and long

terms, and how the section would consider theiniregqents.
* Flexibility: Ability to meet the requirements of each stakdbol

The KET team was split into smaller teams, eachincleding up to 3 members. Each
team was then tasked with the development of aemingsing a model of their choice.
Every team spent approximately 30 minutes in deetpthe initial model. They then
had the opportunity to review and modify the mogetsduced by every other team, by
adding new concepts and relationships between ptsicd he KET facilitator worked
in collaboration with the section leader during thest stage of the meeting in
supporting individuals in the selection of repréaéon schemes and the development

of models. Figure 4.12 includes two of the mogetduced by the teams:
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Figure 4.12. Two models developed by the MoDInfant to describe, respectively, the
concepts of Communications (left) and Air Suppaght)

During the second half of the day the KET facibtatled a review of the models at a
group level. Once these models were agreed byetra, the project manager would
start using them in the documentation and analysisach of the individual projects

described. To such an aim the MoDInfra project agem agreed to complement the
contents of flip chart material produced with thaes he took during the exercise and
transfer the results to an electronic documentclvivould constitute the basis of the
MoDinfra strategy.

By the end of the day an assessment of progressavaiicted. The team had outlined
its future work plan, identified key stakeholdermsdadefined individuals’ roles and

responsibilities. No further KET meetings seemzdbeé required at this stage. There
was agreement on the value of the exercise ansuitess of COMEX, summarised in a
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sentence by the MoDlInfra section leader #® “[MoDInfra] team exists, therefore
CoMEx works.

4.3.5. Stage 4 — Post-process review

13 October 2009: Facilitator approaches individuahm members

Following the second KET meeting, the facilitatooguced an electronic document
containing all models produced during the exercige.week after the second KET
meeting the facilitator approached each individo@mber of the MoDlinfra section
using the e-mail.  The facilitator provided a coply all models produced and a

questionnaire that included the following questions

* Do the models as documented and the concepts tickyde reflect what was

agreed in the meetings?

* Do you see any scope for change in the modelstenddncepts included? If so,

could you mention the areas where it could be chdhg

* Has this exercise affected your conception of theDMfra programme and

section? If so, could you briefly explain how?
» Are there any ways in which the resulting concepid model could be used?

* Do the concepts and models developed tie in witlr gxperience within this or

other programmes?

All team members responded the questionnaire beteober and November 2009.

The level of the analysis in most responses redesuggests that individuals took time

to think about the main outcomes of the KET proje&$ a consequence, they were able
to summarise the key changes in their perceptiothefaims and objectives of the

MoDInfra section and the rationale behind their kvoFhe post-process review had

achieved its aim and the application of COMEX, whig evaluated in chapter VI, was

concluded.
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4.4. Summary of key issues presented in this chapte

This chapter has presented the origins, foundatmasground rules of a new approach
to KET in organisations based on facilitated cadlabive modelling of domain-specific

knowledge.

CoMEx has been presented as a mechanism for imptatien of the proposed
approach in organisations. CoMEXx is based on dligtation of concepts, the
development of models and the analysis of relatibesveen those models and

individuals’ experience.

An application of CoMEXx in the field has been déssd. Its description may help

organisations in the process of implementing thia similar method.

The application of CoMEx at MoDlInfra had specifie# that may not apply to other
contexts. For example, individuals were intrindjcamotivated to share their
knowledge with peers because they were all mendfale same team, and knowledge
sharing was a priority for the organisation. Howeve has provided a view of the
flexibility of the method to be adapted to the negmnents of the organisation. It has
also highlighted its ability to produce both imyliand explicit outcomes which may
become patrticularly relevant for an organisati@oMEXx produced what was described
by the MoDInfra section leader aa functional MoDlInfra teafhwithin a period of

weeks.

The following chapters will focus on the descriptiand analysis of the applications of
CoMEXx in three different organisations, including®nfra, between 2007 and 2009.
The data collected during the implementation ok¢hexercises will be used to assess
the validity of COMEx as a method and facilitatesllaborative modelling of domain

knowledge as an approach to knowledge elicitatrahteansfer.
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Chapter V

APPLICATIONS OF THE NEW APPROACH TO
KNOWLEDGE ELICITATION AND TRANSFER IN THE
FIELD

The key limitations that current approaches to Kedge elicitation and
knowledge transfer face have been outlined in @rajptas a result of a
review of the relevant literature. The principlgfsa new, people-based
approach to knowledge elicitation and transfer imgaaisations were
developed as part of a collaboration with an ergjing organisation. The
new approach and CoMEx, a method based on its ipk&sc were

formalised and presented in chapter IV.

This chapter describes how CoMEx was applied ireghorganisations
between February 2007 and November 2009 with the ddirefining the
method while also collecting data that would endhlke assessment of its
validity.

5.1. The principles of the data collection process

5.1.1. Research issues that lead the data collectio

Once CoMEx had been developed, assessment of tthednkeecame the focus of the
research. That is, the author would now focusrswaring the main research question

outlined in chapter | as:

How can the limitations of existing approaches tmdwledge elicitation and

transfer in organisations be overcome?

In doing this, the researcher would also seek twige at least partial answers to the

additional, more specific research questions alglined in chapter I.
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The conceptual framework presented in figure S5lbveevas derived from the analysis

of the set of research questions leading this rekea

Group :
Motivation to dynamics Enxgggg?gg tal
share/acquire
knowledge
y Facilitated N ﬂ Low
Q/ demands
Factors Knowledge Factors
related to the ~ ¢—— | Face-to-face = elicitation <Collaborative | — relatedtothe > .0
individuals and transfer approach outcomes
. - Modellin Knowledge Different
Ability to Ability to g representation types of
acquire share schemes knowledge
knowledge knowledge

Figure 5.1. A conceptual framework designed forgtuely of the new approach to KET.

The conceptual framework was then used to exthectrtain issues that would lead the

data collection process.

In order to address the main research questionmgtearcher sought to collect evidence
from the field that could be used to assess whethieenew approach to KET was able

to overcome some of the main limitations of exp@pproaches. That is:

* The characteristics of the knowledge being elicited! transferred (e.g. its
guality, ease of learning or applicability) do naoinder the success of the
processes of transferring that knowledge from esgerstakeholders

» The demands of the new approach (e.g. time, skilts other resources) do not
stop individuals from engaging in KET.

* The limitations in the process of selecting exp@stbe involved in KET could
be overcome. The negative impact of issues sutheascognitive style or their

spatial or verbal skills in the success of the KiEdcess can be minimised.

« The new approach is successful in motivating espéot contribute their
knowledge and also in motivating potential stakdbrd to acquire and apply the

knowledge of experts.

In addressing the additional research questionsrébearcher also sought to collect
evidence from the field that shows that:
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» The new approach considers at least some of theessshat influence
individuals’ comfort zones such as intrapersonahterpersonal and
environmental variables, in an attempt to maxinmskviduals’ ability to openly

communicate their knowledge.

» The facilitator of KET exercises becomes an enabfdhe learning processes

through an active control of the group dynamics.

» The new approach seeks to maximise knowledge sh&éynencouraging an
open communication of ideas where contributionsrererestricted to specific

group members, regardless of the level of theiegige.

A process of collaborative development of modelsluiding experts and

stakeholders increases the levels of knowledgerghar

* The benefits of the new approach are not restritcid¢te elicitation and transfer

of knowledge.
* The new approach facilitates the measurement aessoof the KET exercise.

Finally, the collection of data was also influendsdthe assumption that it would later
be analysed by:

» Selecting sections of data that are relevant femptimciples outlined above.
» Displaying such sections in a meaningful way.

» Using these displays to draw conclusions on thelialof the new approach to
KET.

A further analysis and implementation of the evabra strategy is carried out in
chapter VI.

5.1.2. How the data has been collected

Refinement and assessment of the validity of a approach to KET requires direct
experience from the field. This means that thecifpedata collection and analysis
strategies in this research were driven by one orencollaborations between the

researcher and real organisations in the implertientaf KET projects.
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A multiple case study was the research design adpph the basis that more than one
application of the new approach to KET would prevadmore compelling evidence and
would make the overall study more robust (Yin, 200953). As part of the multiple
case study a total of nine distinct KET projectsraveonducted in three different

organisations. The organisations involved were:

* Cranfield University. Three KET exercises indepamtdfrom each other were

conducted between February 2008 and June 2008.

* A power conversion systems manufacturer, called ddech UK Ltd in the
context of this research. Five individual implensians of the new approach to
KET took place between August 2008 and Februar®200

* A section within a project management organisatiorthe defence industry,
which has been referred to as MoDInfra in this aesde A single KET project

was conducted between December 2008 and Novembeér 20

Although this collaboration was described in detaichapter IV, this chapter
will provide more information on how this applicati of CoMEX fits into the

overall study and the data that was collected dutte exercise.

Table 5.1 describes the minimum set of data that s@ught to be collected and
analysed during the implementation of each of titgvidual KET exercises included in
the multiple case study, starting from the collaon with GTM Ltd. In addition to
communication with project participants (resultimya number of e-mail messages,
MS-Office documents, digital images and interviegcards in the form of voice
recordings), the researcher collected valuable daténg presentations and whilst

developing specific tools such as a fault diagnsgstem for GTM Ltd.
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Table 5.1. The set of data collected during eache@KET exercises in the field

Project stage Data collected Content Format Validf or
Initiation and Communication Invitations to join the KET E-mail CoMEXx evaluation:
planning of the between exercise i L .
KET exercise researcher and Motivation to share/acquire knowledge
potential . . o
participants eoxrg?(.:ri];séatmn of the KET E-mail CoMEXx evaluation:
Meeting - Selection of participants
reports - Selection of the knowledge domain
CoMEXx implementation:
- Potential representation schemes
Preparation of Communication Participants’ understanding of | E-malil CoMEx implementation:
the KET exercise | between the knowledge domain : .
Interview - Initial models
researcher and records
potential - Improving facilitators’ understanding of the
participants knowledge domain
Organisation of the KET E-mail CoMEXx implementation
sessions: venues, times etc.
Documents Information about the MS-Office Improving facilitators’ understanding of the knowledge domain
knowledge domain, reports documents

from previous projects,
sample data etc.
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Table 5.1. The set of data collected during eadch@KET exercises in the field

Project stage Data collected Content Format Validf or
Knowledge Photographs Room before KET session Digital CoMEXx implementation:
elicitation and images - Preparation of rooms for the exercise, i.e. display of
transfer sessions rrep 1€ dispiay
initial model etc.
CoMEXx evaluation:
- Environmental variables affecting group dynamics
Photographs Models developed Digital CoMEXx implementation:
'mages - Use of colour schemes in modelling
- Revisiting models as developed when required by the
KET team
Discussions held Key issues defining the Voice CoMEXx evaluation:
by KET team knowledge domain e.g. recordings L
operation of gas turbines - Group communication .
- Experts’ ability to articulate their knowledge
- Modelling as a mechanism for KET
- Role of the facilitator
- Outcomes of the KET exercise
Researcher’s Key issues observed during Text CoMEXx evaluation: specific incidents related to
observation notes the group sessions document

- Issues that influence individuals’ comfort zones, such
as intrapersonal, interpersonal and environmental
variables

- Stakeholders’ ability to acquire knowledge

- The role of the facilitator during the KET sessions
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Table 5.1. The set of data collected during eadch@KET exercises in the field

Project stage Data collected Content Format Validf or
Post-process Communication Response to post-process E-mail CoMEXx implementation:
review between review questionnaire Interview - Reinforcing learnin
researcher and records 9 9
potential CoMEXx evaluation:
articipants L .
P P - Capturing individuals perception of value of COMEX
immediately after its implementation
Evaluation of Communication Response to evaluation E-mail CoMEXx evaluation:
KET exercise between questionnaire Interview - Capturing individuals perception of value of COMEX
researcher and . o .
: records some time after its implementation
potential
participants
Reporting the Report of the KET Researcher’s notes on the Text CoMEx implementation:
KET exercise exercise running and outcomes of the | document

KET exercise

- Providing the organisation with a summary of the
exercise

CoMEx evaluation:

- Demands of the KET exercise
- QOutcomes of the KET exercise
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As described in chapter 1ll, during the implemeiotatof the multiple case study the
data collection process adopted a qualitative rebeatrategy. The analysis of
documents and records, interviews and observasiopported by the use of physical
artefacts such as flip charts, voice recorders eantieras, were the main research

methods used while following the model in figurg.5.

Define and Design Prepare, Collect and Analyse

Analyse and Conclude
—>

A

»
|

A

1
1
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1 . -
> Write cross-case
! Conduct L i
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GTMLd || keT [ relevant |V Conduct 1! - Write
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; and analysis \ ~ Develop
in(\,/i\f,ril(tjim protocol : implications
report |
|
Conduct ! ;
. Write
—>| MoDinfra ¥ jngidual | | Wiite cross-
case report case report
(PhD thesis)

Figure 5.2. The structure of the multiple case wtualddapted from Yin (2009, p. 57)

Although the data collection and analysis strategvere driven by the specific issues
outlined in section 5.1.1, their implementation wafien constrained by the
opportunities available. The resources and timelired to complete these processes
were determined by the complexities of collabogtivith three organisations in
different locations throughout the UK in KET prdjec¢hat ran between February 2008
and November 2009.

The remainder of this chapter describes the fieddkvof this research, with emphasis
on what data was collected in each organisatioe. arfalysis of the data collected will
be carried out in chapter VI.
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5.2. The implementation of the data collection pragss

5.2.1. Introduction

This section focuses on describing the data cablecprocess that enabled the
validation of the new approach to KET in the fialding a chronological order.

The description of the data collection process wilirt with the collaboration with

GTM Ltd, which resulted in the first version of C&M. The reason for this is twofold:

* It enables the reader to understand better howidba of KET through
collaborative modelling of domain knowledge and GbMas a method

originated.

» It facilitates the analysis in chapter VI of thetal@ollected during the GTM
exercise, as this is still valid for the purposésassessing the validity of the

proposed approach to KET.

Following the outline of the KET project at GTM Ltthe applications of CoMEXx at
Cranfield University, PowerTech UK Ltd and MoDinfraill be described. The
description will not only include references to witkata was collected. It will also
highlight how CoMEXx evolved as a result of eacht®fapplications in the field, which

is summarised in the following table:
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Table 5.2. The evolution of COMEXx as a result &f fileld work

CoMEx Origins Comments
version
Version 1 GTM Ltd Informal mechanism for sharing knowledge while also

: creating a Bayesian network for fault diagnosis
(manufacturing

organisation)

Version 2 Cranfield Method was structured as a result of 3 applications.

University KET sessions focused on either modelling the domain or

(academic analysing individuals’ experience

environment . . .
) Awareness of importance of environmental, interpersonal and

intrapersonal variables

Raised awareness of the key role of the facilitator

Version 3 PowerTech UK | Method was refined as a result of 5 applications.
Ltd

(manufacturing
organisation)

Facilitation:
Awareness of the importance of the role of a facilitator

Limitations imposed by having a member of the staff as KET

facilitator
Version 3— | MoDlInfra No significant changes to the process were made. However,
consolidated . the following issues were better understood:
(current) (project S .
management Effects of institutional support in the results of the KET
organisation) exercise

CoMEXx as a method is not facilitator-dependent

Conclusion: Current version of COMEx seems reliable.

A concern emerged as a result of combining evaloaind refinement during the field
work: would the data collected throughout thediglork be compatible if the KET

method being studied has changed as a result gpjgiscations?

The researcher understood that data collected a.&B3 exercises remained valid for
the purposes of evaluation on the basis of theegetyr which CoMEX evolved during

the field work. Although it can be argued that de&Mevolved, the fundamental

process behind it remained intact. In other wotls, applications of COMEX in the

field allowed the refinement of the method to hetteplement the same approach to
KET.
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5.2.2. A word on facilitation

It was foreseen during the definition and designthed multiple case study that the
author would possibly need to act as a facilitatbiKET exercises during the data
collection phase of the research. In order toieaeh better results during the
implementation of KET exercises the author souglgradually develop his facilitation

skills from early stages of the research througieidint mechanisms that included:
1. Completing formal training courses that included:

a. Research training provided by Cranfield University.

b. Performance-based training provided by Dale Cam@&ghining in the UK.

c. A Diploma in Management provided by the UK Chantedanagement

Institute.
2. Conducting a review of literature on the topic a€ifitation of group meetings.

The literature reviewed covers approaches thatsfamu the facilitation of the
meeting as a process and also the facilitatioh@tontents of a meeting, as defined
by Eden (1990). Approaches such as “the skilledit@or”’ (Schwarz et al., 2005)
were studied. Also part of the review was the wafrlauthors such as Miranda and
Bostrom (1999), Bostrom et al. (1993), Offner et(#096) and Anson et al. (1995),
who highlight the importance of facilitating bothet meeting as an interaction

between individuals, and also the content of sntdraction.

There is a danger, however, that the limitationthanresearchers’ skills as a facilitator
might have affected the results of the implemeotesti of CoOMEx and, as a
consequence, the data collected. In order to nseirthis effect, the researcher sought
to involve other individuals in the research as K&dilitators whenever it was feasible.
This was achieved in applications of CoMEXx at Pdweh UK Ltd and MoDInfra. The
data analysis in chapter VI will assess the isselesed to facilitation of KET exercises.
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5.2.3. The origins of CoMEXx: Knowledge sharing aff®I Ltd
Introduction

The collaboration with GTM Ltd was the first exexeiwhere data was collected for the
assessment and refinement of the new approach 1o KBt this stage the researcher
was determined to follow a people-based approackKH®, and as a result of this

exercise the fundamental principles of COMEx wertimed.

The problem at GTM Ltd

GTM Ltd designs, manufactures and commissions gdsines. The company also
supports their customers in the service and operati gas turbines that are already in
the field. Gas turbines are large machines henl tinexpected downtime can produce
significant loses to GTM customers. The companyefoee seeks to reduce such

downtime to a minimum.

The Help Desk is the point of contact between GTtd &nd its customers, who are
located all around the world. In this interacti@TM Help Desk engineers have
developed over many years significant expertiseaénoperation of gas turbines. That
expertise was considered by GTM as an increasingbprtant component in the design
and manufacture of new equipment. However, GTMr@tdnanaged to get Help Desk
experts to consciously share their expertise witieloengineers across the company. In
the words of a senior manager at GTM Lteho“mechanism has enabled us to
‘download’ their knowledge to a system for othewsuse it. This was having a
negative effect in the work of GTM Ltd, as the canp had not been able to transfer its

customers’ experience into the design and manufagtof new products.

The knowledge sharing project at GTM Ltd ran betwéebruary 2007 and March
2008, and aimed at eliciting knowledge from Helpsbexperts and transferring it to

other GTM departments. A summary of its mainasag included in table 5.3 below:
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Table 5.3. Key dates and events associated to EHiepgfoject at GTM Ltd

Date Events Later formalised
in COMEX as
February to May | Initial communication between the Project initiation
2007 researcher and GTM Ltd

Discussion of the GTM problems and
the proposed solution

May to July 2007 | Selection of project participants Project preparation

Document analysis

July to October Facilitated meetings to create a model Knowledge elicitation and
2007 of fault diagnosis in gas turbines transfer sessions
March 2008 Interviews to project participants Post-process review

The project implementation

From February to May 2007

The opportunity for collaboration was discussedtigh an exchange of ideas and
documentation between the researcher, his academpervisor and the manager of the
remote monitoring department at GTM Ltd who spoedothe project. This

communication took the form of e-mails, telephomawersations and a meeting at
GTM Ltd. Part of the data collected at this staga be found in appendix A, in the

folder

GTM Ltd / Original Data Collected / E-mail Commuaiion / Initiation /

From May to July 2007

A second meeting took place, this time involving thsearcher, the project sponsor and
another three managers, one by each departmerd tavblved in the project. These
were: the Help Desk, representing the source oktiosvledge to be shared; the control
and automation department, a major stakeholderhef knowledge of Help Desk

engineers; and the design department, an impastakéholder of that knowledge.
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In that meeting the researcher was introduceddartnagers by the project sponsor as
a project facilitator. The nature of the knowledtpnain was discussed. The managers
were informed of the priority of the project forethorganisation. Ten project
participants were selected from the three departsneg following the managers’
views. The researcher was provided with a nurobg@otentially relevant documents,

a sample of which can be found in appendix A, enftiider
GTM Ltd / Original Data Collected / Additional daments provided by GTM /

The researcher was aware of the value of Bayes#amonks as a tool to support fault
diagnosis in the field of gas turbines operatiomsdal on the work of authors such as
Romessis and Mathioudakis (2006), Li (2002) anceRéfifiana and Gras (2006). A
Bayesian network would provide a framework for nibag the way Help Desk experts
identified faults and the probabilities associateccertain root causes of gas turbine
failures. A Bayesian network would also provide basis for the implementation of a
remote monitoring system that could support thepH#sk and GTM customers in the

fault diagnosis process.

The Help Desk manager understood that a remote tanmg system could help
reducing the number of calls they receive from aongrs, particularly during out-of-
hours periods when the on-call engineers are famgtl emergency situations
developing in remote locations. Therefore he ssggkthis could be used to motivate

his team to actively engage in the exercise.

An initial set of concepts to be included in theyBsian network were extracted by the

facilitator as a result of the initial discussiardahe documentation available.
From July to October 2007

Five meetings took place at GTM which involved mpsbject participants. These
added a total of just over 9 hours of discussiotwéen team members, which were
voice recorded. Sections of those interviews Hmen included in appendix A, within
the folder

GTM Ltd / Original Data Collected / KET Sessions /
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While acting as a facilitator of those meetingsrtipgant observation was a key
method used by the researcher for collecting dalimwing the principles outlined in

chapter I, section 2.4.3.

There was no clear distinction between the strestuwf the meetings held. All
meetings involved a significant degree of collativeamodelling and also the analysis
of participants’ experience.

Not all meetings included all engineers initiallyosen. In particular, some Help Desk

experts were not available at different times gitrennature of their work.

The team did not always have a room with all thedamons for a collaborative
modelling exercise. Although there always was artd@vailable, at times the team had

to discuss the topic sitting around a table.

A Bayesian network was developed, covering the foast common faults in GTM gas
turbines. The model included well known failuresl atso their symptoms, root causes
and frequency of the failure modes. A versionha model is presented in figure 5.3.
The numerical values associated to the probalsildtfenodes in the Bayesian network
have been removed in an attempt to improve theatsbty of the model. Green nodes
in the model represent noticeable fault symptomange nodes are associated to faults
or failure modes, while white nodes are auxiliaoges introduced by the researcher to
simplify the model for presentation purposes.

123



Applications of the new approach to KET in the el
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Figure 5.3. A version of the model produced dutmgKET project at GTM Ltd
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At a later stage the researcher used the Bayesiavork to develop a fault diagnosis
system to be used to draw inferences with regattieaeasons leading to gas turbine
failures. Relevant information about the faulaghosis system produced has been

included in appendix A, folder
GTM Ltd / Original Data Collected / Fault Diagnossystem

Part of the communication held during the impleragah of the KET sessions has

been included in appendix A, within the folder
GTM Ltd / Original Data Collected / E-mail Commuaiion / Implementation /

The outcomes of the project were presented to GTalagement in a meeting that also
involved the researcher and project participantse presentation was voice recorded,

and the recording is available in appendix A, wittiie folder

GTM Ltd / Original Data Collected / 20071009 _Pretsion to Management/

March 2008

The communication that followed the presentationG®M management aimed at
organising a series of interviews to discuss im@aedreaction to the application of
CoMEXx. Such e-mails were collected as a relevatda dnd these are now available in
appendix A, within the folder

GTM Ltd / Original Data Collected / E-mail Commuaiion / Following

Presentation /

Four project participants were interviewed on aghiviidual basis. The questionnaire
that guided the semi-structured interviews was giesi to capture, directly and
indirectly, individuals’ perception of the value tie KET exercise. It included the

following questions:
» Did your understanding of turbine operations chanile the discussions?

* Did your view of which are the most common faultated to the lubricant oil

pressure change with the discussions?

» Are there problems related to lubrication oil pregsswhich you would now

respond to differently?
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* Have you changed your view of the kind of expertisat there is in the help

desk?

These interviews were voice recorded, adding o@embutes of data to those already

collected. The recordings of these interviews a&aslable in appendix A, folder

GTM Ltd / Original Data Collected / Evaluation Imigews /

Conclusion

By March 2008 the collaboration with GTM Ltd wasnctuded. An initial version of

CoMEXx (version 1) was outlined and could then bgliad in other contexts. The key

issues that became clear in this version of CoM&xammarised in table 5.4.

Table 5.4. Key issues that emerged from the KEJept@at GTM Ltd

Stage

Key issues

Project initiation

Importance of organisation’s perception of its need for KET:
expertise that needs to be shared, its sources and stakeholders

Building a system that facilitated their work was a successful
mechanism to motivate experts to actively participate

Knowledge elicitation and Collaborative development of a Bayesian network is a

transfer sessions

successful mechanism to share knowledge across departments

Thus, the research would seek to address the folipwdimensions in future

applications of CoMEX in the field in an attemptitaprove the current version of the

method:

* How to conduct the project preparation

* The nature and focus of the KET sessions

o

o

o

o

What makes a successful facilitation and how cée iachieved?

How many sessions were adequate and what woultébétus of

each session?
What is an adequate length for each session?
What types of knowledge can be targeted in thess@es?

What models could be adequate for other types oiviedge?

* Facilitation of KET sessions
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5.2.4. The formalisation of CoOMEx: KET at Cranfieltniversity
Introduction

Once its principles had been delineated as a stedttapproach to knowledge
elicitation and transfer, the first applications@dMEXx took place in a research-based
organisation. Cranfield University is an acadenmstitution where a significant

number of individuals conduct PhD research in smeriechnology and management
fields.

The problem at Cranfield University

Authors such as Golde (2000), Lovitts (2001) ancckéy (1994) have noted that
around 50% of doctoral students do not complet& ghh@grams. Among the main
reasons behind such high levels of PhD studentiattis the fact that PhD students
suffer from a misconception about research and artiqular of the PhD research

process, which has been studied by authors sukteger et al. (2005).

Cranfield University is not exempted from theselyeons. Improved ways of learning
about the PhD research process from supervisorso#imet researchers could help
Cranfield University achieve better levels of coetgn of PhD research.

Additionally, the researcher was aware of the tniins in the interaction between PhD
students and in particular with staff who could \pde support in relation to their

research processes. Isolation, as pointed by i kkohun (2006), is another major
cause of PhD researchers’ attrition.

Through interaction with a number of academics &idD researchers at different
departments it was possible to organise a seri&Edfprojects. These exercises were

relatively informal in the sense that no officiastitutional support was needed.

Three projects were implemented between FebruadyJame 2008. Each project
needed approximately one month to be completetie résearcher is not aware of any
exchange of experiences between participants intaoyof these KET exercises. On
the basis of their ways of working, the differengeshe nature of their research and the
location of their offices, the researcher undeidsathat participants in each exercise

were not aware of any other of the KET projects.
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projects at Cranfield University.

Table 5.5. Key dates and events associated to Hiepfojects at Cranfield University

Date

Event

KET Project I: February to April 2008

4 February to 11 March

2008

Project initiation

11-20 March 2008

Project preparation

21 March 2008

Knowledge elicitation and transfer meeting | — collaborative
modelling

9 April 2008 Knowledge elicitation and transfer meeting 1l — collaborative
modelling and experience analysis
15 April 2008 Post-process review
KET Project Il:  April to May 2008
3-6 April 2008 Project initiation

6-30 April 2008

Project preparation

30 April 2008 Knowledge elicitation and transfer meeting | — collaborative
modelling
7 May 2008 Knowledge elicitation and transfer meeting Il — Experience
analysis
16 May 2008 Post-process review
KET Project Ill:  June 2008
5 June 2008 Project initiation

5-9 June 2008

Project preparation

21 June 2008

Knowledge elicitation and transfer meeting — collaborative
modelling and experience analysis

20 June 2008

Post-process review

KET Projects I, Il and 1l

30 November 2008

Evaluation - Only for the purposes of this research
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On the applications of CoMEXx at Cranfield Univeysit

The knowledge domain to be discussed in all KETr@sges at Cranfield University was

the process of conducting a PhD research and its challenges.

Domain experts would be academic PhD supervisohd) Rolders and Student
Monitoring staff from the Academic Registry depagtth Stakeholders would be
Cranfield University PhD researchers from a ranfgareas within science, technology
and management. As an average, KET exercises gutldd stakeholders and two

experts. The researcher acted as a facilitatdt thrae exercises.

Experts were invited to contribute their researcpegience in a series of meetings that
aimed at supporting researchers who strive to aciritieir PhD process due to a lack of
a formal, continuous support. Once experts hadesly PhD research students were

invited to attend the meetings.

Although they focused on a similar domain, eaclhefthree KET teams produced a
different model of the PhD research process basedheir experience. These are

included in figures 5.3 to 5.5 below.
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The PhD Research Process
Aim: To contribute to the body of knowledge
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Figure 5.6. Model of the PhD process developethbyKET team in project Il at Cranfield University
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Changes that led to version 2 of COMEXx at Cranfigidversity

During the applications of the first version of CBM at Cranfield University some
changes were made to the process originally degigh&TM Ltd. These changes have

been grouped according to the CoOMEX stage as thesichielow.
Project preparation

The notion of an initial model of the knowledge domwas introduced in the second
KET project at Cranfield University. The model posed by the facilitator to
participants in the second project is includedgure 5.7.

12-maonths Wiva
l l l Examinations

Time

Devizea Carry out the Analyse the Place results Action
project project results in context

Research methods

Issues that deserve

Supervisar, Thesis Cammittee, Literature Review, Experiments special attention

Figure 5.7. Initial model of the PhD research psscelesigned by the facilitator based on initial
set of concepts extracted from participants in Kidject Il at Cranfield University

Knowledge elicitation and transfer sessions
The starting point of the meetings

Starting from the second exercise at Cranfield Ersity the KET sessions started with
a model of the domain presented by the facilittddhe KET team when they arrived to
the room. Then the KET moved on to different atiés depending on the type of

meeting.
Different types of meetings

Following the structure of the GTM project, the tweeetings of the KET team held
during the first KET project at Cranfield Universihad a similar purpose: modelling
the knowledge domain. Hence two different modékhe same domain were produced

by the same team, as presented in figure 5.4.
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The idea of separating modelling from experiencayams was introduced in the second
KET project. While the first knowledge elicitaticand transfer session was fully
dedicated to modelling, the second session wagaledi to encouraging experts to give
feedback to each stakeholder on the basis of tltehposoduced.

The notion of more than one type of KET sessions swccessful. Therefore, it was
formalised in the definition of COMEX by separatitng KET meetings into modelling

sessions and experience analysis sessions.
Spatial arrangements

In the first KET project at Cranfield University ppaipants were sitting around a table
with a clear view of the board where the model Wwasg developed. During the
second KET project the idea of different layoutsshown in figures 5.8 and 5.9 below,

was tried successfully.

A U layout for collaborative modelling meetings,thvindividuals sitting side by side as
described by Sommer (1969) was found to facilitatividuals’ contributions to the
development of models. The absence of desks wasdfto discourage note-taking

during the meeting, thus having a positive effagbarticipation.

A face-to-face layout described by Russo (1969) vwamd to work better for the
purpose of having an exchange of ideas about ¢hein®areas of expertise during the
expertise analysis sessions.

These arrangements were therefore introduced idgfieition of COMEX.
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Figure 5.8. The room prepared for the first knowkeeélicitation and transfer meeting in KET
project Il at Cranfield University

Figure 5.9. The room prepared for the second kriydeelicitation and transfer meeting in
KET project Il at Cranfield University

Environmental variables:

An incident during the second KET exercise raidweel flacilitator's awareness of the
importance of considering environmental variablesrd) the KET sessions. One of the

participants joined the meeting late and had mshuduring the course of the meeting.
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This event distracted the rest of the team andbitdd the participation of other
participants, particularly those sitting next tonhiduring the rest of the meeting. As a
consequence, more emphasis was put in considdimghysical environment of the

KET group.

Environmental variables such as territoriality, tegdaarrangements and interpersonal
distance are usually determined by individualsspeal, social and situational variables
(Shaw, 1981, p.143). In order to address the piatezffects of seating preferences of
different individual participants, the researcheught to ensure that in further KET
exercises all individuals had the opportunity toate their preferred location. Also, by
having extra seats available, the researcher sdogatiow team members to change
their positions in the group during the coursehaf $essions if their seating preferences

changed.
Intrapersonal variables:

During one of the KET exercises the level of pgpaton was unbalanced. The meeting
was significantly influenced by the views of onlyeoof the individuals involved, as the
person contributed to more than 80% of the disomssWhile this was not highlighted
by participants as a negative issue, it did emgkakie importance of considering the
personal characteristics of participants for susoéshe project.

Facilitation:

Having one exercise heavily influenced by the vi@k®ne individual suggested that
more emphasis was needed in clarifying the rokh@facilitator and the required skills.
The exercise raised the researcher’'s awarenes® afmportance of facilitators’ ability
to deal with individuals from different backgroundsd characteristics, including not

only dominant talkers but also shy participants.
Modelling:

In the first KET project at Cranfield Universityehrepresentation schemes used were
heavily influenced by the facilitator’'s experierateGTM. However, in the second KET
project a timeline was used as a different repitesien scheme for the initial model, as
shown in figure 5.7. Additionally, the notion adlour codes for the modelling session

was successfully introduced in the second KET ptoje
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On the data collected

Following the structure outlined in table 5.1, thk data collected during each of the 3

KET exercises at Cranfield University are incluge@ppendix A, within the folder
Cranfield University / Original Data Collected / GtEx - Exercise [1..3] /

E-mail was used by the facilitator and KET teamsirdy the Cranfield University
projects as the main communication mechanism. ndJs¢he e-mail the facilitator
organised the meetings and interviews, booked rooemsinded participants of dates,
times and venues and later shared the outcomebeokriowledge elicitation and

transfer sessions with projects participants.

Interviews were held with participants at differesthges of the KET process. The
questionnaires used for these interviews were dedigo support KET and also to
collect data that was relevant for the evaluationl aefinement of CoMEx. Such

guestionnaires included questions such as thenoitn

» Did your understanding of the process of conducBh@® research change with

the discussions?

* Did your view of which are the most common probleraiated to the PhD

research process change with the discussions?
* Are there particular issues that you would now dawwid?

* Had you discussed the same issues as were coverdee imeetings with a

supervisor or other PhD students at any stage?
» Has this exercise affected your conception of thB Process?
» Could the meetings have been run in a differentAvay

Many interviews were voice recorded, providing odehours of data in electronic
format. The interview recordings and their trangewns are available within the

corresponding folders in appendix A.

KET meetings were also voice recorded, adding aqwmately 7 hours of data to those
already collected. These voice recordings arelahai in appendix A. Observation
during the exercises and notes taken after eactingdgecame a significant source of

data.
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Photographs of the rooms were taken before eachingestarted and after it finished.
Some of these photographs are also available ireralyp A, within the folder

corresponding to each KET session.

A report was produced after each individual KETrelse. The nature of such reports is
a descriptive one. The reports, also availablappendix A, were used to understand

and compare different exercises.

Conclusion

In July 2008 the initial version of CoMEx had bdenmalised, validated and refined
through 3 applications in an academic environmefs. a result of such process the
knowledge elicitation and transfer method was s$tmed in four distinct stages and the

following issues had been addressed and at led#lparesolved:

Table 5.6. Key lessons learned from the applicatic@oMEXx (v1) at Cranfield University

Stage Key issues

Project preparation It is important to have an initial model of the knowledge domain
to kick off the KET sessions if needed

Knowledge elicitation and There are two main objectives to be covered during the
transfer sessions sessions. These are: collaborative modelling the knowledge
domain and analysis of individuals’ experience.

The facilitator plays a key role in the success of the KET
sessions

In order for the meetings to be successful, KET facilitators can
start every meeting by presenting a model of the knowledge
domain to the KET team.

In certain circumstances, one KET meeting could be enough to
run a successful KET exercise.

It is essential for the success of KET meetings that
environmental, interpersonal and intrapersonal variables are
taken into account by the KET facilitators.

Version 2 of CoMEx had been developed and was rdéadye implemented in an
industrial setting with the aim of addressing thaloiving dimensions for its

refinement:

» Facilitation: Does success of COMEx depend on éisearcher’s involvement as

a facilitator?
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* Individuals’ response to the KET process: Wouldlividuals from non-
academic environments engage in all the stagelseoKET process as they did

at Cranfield University?

5.2.5. Moving into an industrial setting: KET at ReerTech UK Ltd
Introduction

On conclusion of the Cranfield University projebetmain features that define the
current version of CoMEx had been outlined. Oppaties to validate and further

refine its principles in an industrial setting wénen explored.

PowerTech UK Ltd will be the term used in this digation to refer to the UK unit of a
world-wide organisation that specialises in the deging, design, manufacture,
commissioning and service of power conversion systePowerTech UK Ltd delivers
engineering solutions for markets that include Meyi Oil & Gas and Industry.
Beyond the production of system components suebtaing machines, variable-speed
drives and automation and controls, PowerTech UH facuses on optimising the
interfaces between them. Concretely, this meaatsaach employee is encouraged to
find the best customised solutions for each custptaking a global approach to power

conversion rather than simply trying to sell exigtpackages.

Service engineers at PowerTech UK Ltd have gaimedheir daily dealing with
customers across the world, a significant expeitiseelation to all types of products
developed by the company over many years. Thatrégp has now become one of the
key selling factors of PowerTech UK Ltd. As a cemsence, the organisational
structure has been modified to have Service engne®rking directly with other

engineers that specialise in the same market area.

The problem at PowerTech UK Ltd

PowerTech UK Ltd has become increasingly awarehef potential effects of the
experience of its Service engineers and the doctatien they generate on a daily basis
on the company’s efficiency and its ability to imate. However, only a fraction of that
experience was being shared by Service expertseniineers from other departments,
despite the changes made in the organisationaitstey
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On a separate but related topic, its aim to proeustomised solutions for customers’
success has resulted in a variety of approachessaé&owerTech UK Ltd to dealing
with customer queries. Different teams, and intipalar Service teams, deal with
customers in different ways with varying levels safccess. A KM team had been
recently created at PowerTech UK Ltd as part oflégelopment strategy to address this
and other knowledge-related problems that affeetabmpetitiveness of the company.
One of the areas where the team needed to gaignaficant understanding in a
relatively short period of time was the ways of kwog of Service engineers across
PowerTech UK Ltd. Equally important for the KM tedo understand was the nature
of the knowledge base available to Service engmaad its limitations. Knowledge
about these two areas would facilitate the detniof the long-term KM strategy of the

company.

In July 2008 the researcher started working for &dwch UK Ltd as part of such KM

initiative. The researcher presented the new kedge elicitation and transfer

approach to members of the KM team. It was agtkatlCoMEXx would become part
of the range of tools available for the team toradsl the dual challenge of outlining its
future plan while also fostering the sharing of\&®¥ engineers’ knowledge with other
individuals and workgroups across the company.

Between August 2008 and March 2009 CoMEx was agphidiive different occasions
at PowerTech UK Ltd. Only one of those KET prigewas being run at any given
point in time. On the basis of their location wiiththe business, the researcher
understands that at the time of their participationa KET exercise the project
participants were not aware of any other applicattbCoMEX.

Table 5.7 summarises the key dates and eventschi@abcterised each of the KET

projects at PowerTech UK Ltd:
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Table 5.7. Key dates and events associated to EHiepfojects at PowerTech UK Ltd.

Date

Event

August 2008

Project initiation: common to all projects

KET Project I:

August to November 2008

August to 10 November 2008

Project preparation

4 November 2008

Knowledge elicitation and transfer meeting —
collaborative modelling and experience analysis

19 November 2008

Post-process review

KET Project Il

. August to December 2008

August to 13 December 2008

Project preparation

13 December 2008

Knowledge elicitation and transfer meeting —
collaborative modelling and experience analysis

6 January 2009

Post-process review

KET Project IlI:

August 2008 to January 2009

August 2008 to 8 January 2009

Project preparation

8 January 2009 Knowledge elicitation and transfer meeting —
collaborative modelling and experience analysis
19 January 2009 Post-process review

KET Project IV:

August 2008 to January 2009

August 2008 to 13 January 2009

Project preparation

12 January 2009 Knowledge elicitation and transfer meeting —
collaborative modelling and experience analysis
20 January 2009 Post-process review

KET Project V:

August 2008 to February 2009

August 2008 to 13 February 2009

Project preparation

13 February 2009

Knowledge elicitation and transfer meeting —
collaborative modelling and experience analysis

17 February 2009

Post-process review
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On the application of CoMEXx at PowerTech UK Ltd

The knowledge domain to be discussed in all exesorgas the process of addressing a
PowerTech customer query. Also important wouldHzeinformation and knowledge
that service engineers used during such a progessthee challenges they faced in
finding, retrieving and using those resources. e Tacilitator sought to motivate
participants by capitalising on the latter, asatild potentially bring direct benefits to

their daily working practices.

While service engineers were the domain experoaterTech, stakeholders fell into
the following categories:

» Those that benefitted from learning about the pead dealing with customer
gueries. In this case, new engineers working féfedint departments across

PowerTech UK Ltd as part of a Graduate Scheme.

* Those that benefitted from learning about the mfation and knowledge-

related challenges that service engineers haveabvdth as part of their work.

The researcher was a full-time PowerTech emplogeamber of its KM team, at the
time of the KET exercises. He participated in ¢hoait of the five KET exercises in a
dual role of KET facilitator and stakeholder of tkkeowledge of engineers. Another
member of the KM team at PowerTech also participaite all exercises as a
stakeholder. As a consequence of their parti@patit is difficult to argue that KET
exercises at PowerTech were totally independemt ach other. However, as he was
aware of the importance of originality of the dafallected, the researcher always
sought to avoid making any explicit reference tbeotKET exercises. The second
member of the KM team also ran some KET exercisekea role of facilitator. He was

made aware of the importance of avoiding referetwesher exercises.

Although all exercises focused on a similar doméug different sets of models were
produced, based on the experience of each KET tmadnthe set of information
resources they use on a regular basis. The madelsmcluded in figures 5.10 to 5.14

below.
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1 Ask the
Customer
c Information/ What system Deliver th Archi
ustomer Knowledge they have . eliverthe rchive any
request - - seekingg Ask the Y Assess . Do the job _, b new software/
Ser_\-'lce Engineer Information the job (on 5“(9_ or (on site or document
email / Marine & Offshore System * from office)  from office) (if needed)
telephone
Ask What work has
an Engineer been caried

(iF still needed) | OUt in the past
Feeds future jobs

The archiving process has limitations imposed by a human component

* The company Information System could be gueried from office or home if the engineer is on call.
If from home, there are technical limitations imposed by the speed of connection.

Figure 5.10.a. The process model developed byitstkiET team at PowerTech UK Ltd

Role: Service Engineers
(Marine & Offshore Division)

Tasks:

Information »  Customer Support Outputs
« Small configuration changes
* Projects

o Brand new systems
o Upgrades to existing vessels

; ‘ l l

Technical Information: Information Where to find How to find the
Live and Archived requirements the information information
See fask
l i diagram
Projects: Brand new Customer support/ .(ugiz?éig] 1-The System ‘
or Upgrades: Small configuration Latest version 1.1 The Vessels Jy What? J, Ho'-‘-f?¢
Design and changes: Readabilt D\it‘l:btase: | é: Atskthe _2fAsktth_e E Ask the
- » Readabili - What vesse ustomer information ngineers
manufacture What the ship is Compalibihtyyof - Equipment Basic info system frO?ﬂ
specifications, Configuration of the vessel + dt _ System Servi
drawings etc. Software installed SYZ em‘uset 0 D}; Automat efvice ar
Equipment included evelopit. - UF. Automation, Automation
e.g. Word Drives
Perfect docs ¢
1.2. Other - What the ship is
Staff fromthe locations: - What system is installed - Previous
team and - Software - Any reports from Modifications
other areas previous modifications - Copy of
should update 2-Customers software/
the info as 3-Engineers documents
needed

Figure 5.10.b. The information model developedHhwyfirst KET team at PowerTech UK Ltd

Participant 1
P Produce a

Report
(Quotation)

Y

Customer

request i
Customer ’ Service CAuzfc?rSnst;r I Cl}ﬁgzer | (llTJtsetrc?rrne;r »> Produce a
i Engineer g i Participant 2 Report
e-mail / Requirements Story Needs (Fixing »

telephone Servicing or
I l l Modification)

r

What What What . Produce a
customer customers customers Participant3 | Report L
thinks they really have really need "] (Remediation

need Work)

Figure 5.11.a. The process model developed bysetensl KET team at PowerTech UK Ltd
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Information » N

Role- Service Engineers

Tasks:

Project Managing Remediation works
Interpreting customer reguirements
Costing, Producing quotations

Fixing, Servicing, Modifications

l

Information

I

Information
reguirements

!

« Manuals

« Drawings

» Product design information
« Previous test results

+ Previous visit reports

« Archived copies of software

* Knowledge Analysis
« Experience (the wider
« Willing volunteers | picture)

Figure 5.11.b. The information model developed ty $econd KET team at PowerTech UK

Ltd

« Availability (ease to find)

« Completeness (enough
information). Engineers
usually need to verify and
expand on the info available

+ Retrievability (information is
usually hidden somewhere,
difficult to find)

* Accuracy: Final (as
commissioned versions)

o Customers make changes
and don't inform us

o Engineers may not feed
the latest info back into the
system

Archiving policies are not
always followed

Information
.

l

I

Where to find
the information

How to find the
information

l

i

1-The System
2-Engineers
3- Customers
4- Suppliers

Depends on YOUR own
knowledge and experience

lF’rew'ous Jjobs?

Not enough info? l

‘ 1. Ask the System ‘

2. Ask People ‘

!

‘ Engineers

‘ Customers ‘

‘ Suppliers ‘

Roles: 1 - Drives/Power electronics (New

Systems)
2 — Drives control

Tasks:

Design/test/document hardware
Design/test/documentation of function
blocks code

|—»| Outputs

|

Information

}

+ Knowledge-drives (software
repositories)

« Existing codes modification

« Create new codes

+ People worked earlier on the
codes

» Databases:

Design specs

(=]

o Design rules
o Software

o Drawings

+Web searches

Figure 5.12. The process-information model developyg the third KET team at PowerTech

UK Ltd

l

l

| l

Information
requirements

How to find the
information

'

MNew C codes (updated)
MNew design info

l

Ask program
manager (email)

Team members
(database)

‘Cost@eneﬁt‘ ‘ Priorities

l |

Potential delays

Alternative tasks Systems

Team leader

Develop software/hardware as part of a team.

Keep very close contact with team leader who defines the tasks
Team provides details of where to get the information

The inputs and outputs vary
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Knowledge
] Input from
Deliver people
v
v
Customer o Team Task Service , o%??l?e > U?ﬁ:te
eader Team task system
A
Input from
the system
Information

Figure 5.13.a. The process model developed byotnf KET team at PowerTech UK Ltd

Roles: 1 — Applications engineer (Offshore
power systems)
2 — Applications engineer (Drive
systems)

Information 3 — DP Automation hardware »{ Outputs
e Swifch boards
+ Modelling

* Specifications

A 4 A 4 Y

Information Information How to find the
requirements information
v Validation Y
¢ Document templates Availability Supervisor
« Contract names and numbers Up to date Colleagues
¢ Requirements Intranet
e Various versions (PDM, AMC) Database systems
« Existing projects

Figure 5.13.b. The information model developedh®/fourth KET team at PowerTech UK Ltd
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Role: Power Electronics Engineer Challenges
«  Study/Simulations — new and old working products « Find a single source containing the right information

* Testing!Developing new products » How to share knowledge among PowerTech units
* Use twolthree different software packages

Talk to experts
- Review documents | Test model \gfhat,ltr? D?elop Test
Existing Model If found 0 Wi | software »| application
Where? the model application PP
Basics, standards, T l
reference If not Develop = : -
found * new model ocumen ower
Start from scratch application Electronics
Negative effects: Database
Development, time, risks. l
Peer
review

Figure 5.14. The process-information model developg the fifth KET team at PowerTech
UK Ltd

Changes that led to version 3 of CoMEx at PowerTdi¢H td

Project initiation

No explicit support from management was soughtHerimplementations of CoMEXx at
PowerTech UK Ltd. Once the KM team agreed that EaMvould be used, the
facilitator approached potential participants witie aim of organising the KET
exercises. The effect of this on the implementath CoMEx and the data collected

was twofold:

* On the one hand, engineers did not see the exasisemanagement initiative

and were therefore more willing to actively engagthe KET projects.

* On the other hand, the researcher did not havedgdbuo cover the time that
engineers spent in the KET exercises and as a tesuprojects were run within
the minimum timescale possible. This meant thiapmjects were reduced to
one knowledge elicitation and transfer session.

Project preparation

After interviewing all potential participants a gla model was created by the KET
facilitator using the concepts extracted from thenviews and the documentation
reviewed. This model, presented in figure 5.15 wsed as the initial representation of
the knowledge domain in all applications of CoME¥awerTech UK Ltd.
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End-userin a
particular rale

Infa

What is the What are the How are they What is the What are the
information requirements going to get it? costbenefit priorities
needed? of that info? associated to associated to
T T getting that that info?
- Ask someone? — Why? infa?
- Up to date? - Look atthe system?
- Maintained? B

The system is likely to provide a
synthesis of the info. Will the person be
able to interpret it hetter?

A person is likely to provide an overview
of the info

Figure 5.15. The process-information model: Initaddel developed by the KET facilitator
during the preparation stage at PowerTech UK Ltd

The facilitator had the opportunity to familiariseith PowerTech UK Ltd and its
information system, thus exploring the resourcesittoeed by the engineers being

interviewed and recording, in the form of notessanificant details observed.

A significant effort was put at this stage in tiamna member of the KM project in the
running of CoOMEX so that he could run at least ohtlhe KET exercises. Such training

was based in three different actions:

* Review of documentation related to CoMEx and itevmus applications, as

well as the bibliography on group dynamics andlitation techniques.

* Individual, one to one meetings where the researphevided details on the

fundamentals of the KET process.

» Participant observation of how CoMEx was run in K€l exercises facilitated

by the researcher.

After participating in three applications of CoMBg a stakeholder the individual being

trained felt confident that he would be able talftate an implementation of COMEX.
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Knowledge elicitation and transfer sessions

Each application of CoMEx at PowerTech UK Ltd ird#d only one knowledge
elicitation and transfer meeting in which the models developed and also used to

discuss the experience of participants in the dorabcustomer service.

There was a large table in the conference rooms dse the KET exercises.
Participants seated in U and circle layouts aradinedtable, and this was added to the

definition of COMEX.

The fourth KET exercise was facilitated by the membf the KM team that had been
previously trained, while the researcher parti@dats a stakeholder. Despite the
efforts made in the preparation of that individualp main issues had a limiting effect

in the success of this exercise. These were:

* Underestimating the importance of the role of thalitator in leading the group

through a collaborative knowledge modelling exexcis

As a result, the researcher had to intervene aondge support to the facilitator
in encouraging participants to contribute their \ktemlge during approximately

ten minutes of the KET session.

e Assuming that the maximum value of applying CoMExwd have been

already achieved on completion of the KET sessions.

As a result, the post-process review stage wascaagied out, no further
documentation was produced by the facilitator dreatd was no communication

between the facilitator and project participantsrathe KET sessions.

The fifth KET exercise ran with only one expert ane stakeholders. The KET session
still achieved its aims of developing the model alscussing the experience of the

three participants.
Post-process review

Despite the continuous requests by the facilitatsponses from individual participants
to the questionnaire provided were scarce and lmader than in previous applications
of CoMEXx. Also, participants in the KET exerciseifitated by the second member of
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the KM team were not approached by the facilitatfier the KET sessions. As a
consequence, no data was collected at this stagiecnexercise.

On the data collected

This series of KET exercises took place duringgeeod in which the global economy
suffered a major downturn, which had an effectngieeering companies including the
PowerTech Group. The KM team was advised that famgpn of evaluation of

individuals and processes could be perceived astential source of information for
management to make decisions that could affecstdi® directly. This had a negative
effect in the amount of data that was collectedyarticular the use of voice recording

while interviewing engineers on an individual basis

The data collected during the five applications GMEx at PowerTech UK Ltd
following the principles outlined in table 5.1 areluded in appendix A, within the
folder

PowerTech UK Ltd / Original Data Collected / Exexei[1..5] /

The perceived lack of management support thattexsfdlom presenting the application
of COMEXx as an initiative of individuals within tHeM team had a negative effect in
the response from participants to requests forldaekl and therefore on the amount of

data collected.

The facilitator interviewed a total of 21 engineessme of them more than once at
different stages of the implementation of COMEXx.némber of these interviews were

voice-recorded.

All KET meetings were voice-recorded, adding altote6 hours and 34 minutes to the

data collected.

The researcher took notes after all KET sessionsravhe acted as a facilitator, and

during and after the session facilitated by theptrerson.

Photographs of the room and models developed w&sntduring each exercise, and a
report was written and made available to the comie®. the KM team) on completion
of most exercises. A report was not written after implementation of the exercise

facilitated by the second member of the KM team.
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Conclusion

With the application of CoMEx at PowerTech UK Ltithe KET method had been
substantially refined, while the practicalitiesitsf implementation had become clearer.

The following issues related to COMEx were learaeBowerTech UK Ltd:

Table 5.8. Key lessons learned from the applicatict@oMEXx (v2) at PowerTech UK Ltd

Stage Key issues

General — all stages The lack of explicit institutional support has a negative effect in
individuals’ response to the demands of the KET exercise, even
when these are sought to be minimised.

Knowledge elicitation and While success of the KET sessions does not depend on the
transfer sessions researcher, there are a set of skills and commitments required
from the individual who facilitates CoMEX.

Any further application of CoMEX, now in its versi®, would look at learning more
about the issues related to facilitation of KETssass. Additionally, variation of other
aspects of the method such as the number of meedimg) their duration would provide

a better understanding of the aspects that cotddtahe success of the process.

5.2.6. CoMEX in a project management context: KETMoDInfra
Introduction

On completion of the KET exercise at PowerTech Ul ICOMEXx had been applied in
8 specific KET projects within two different orgaations. The researcher understood,
however, that the processes of refining CoMEx asskessing its value would still

benefit from its application in other types of angaations.

A collaboration was established with a project ng@maent organisation that had been
recently created within the Ministry of Defence lwithe aim of delivering the
infrastructure required by personnel in the ba#ldf The organisation has been
referred to in this dissertation as MoDlInfra. Todaboration with MoDInfra provided
the basis for further refinement of CoMEx and tlwlection of relevant data. A
detailed description of the implementation of CoM&xMoDInfra was provided in
chapter 1V, section 4.3.
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How version 3 of CoOMEX was consolidated at MoDInfra

Version 3 of CoMEXx did not change significantly asesult of its implementation at
MoDiInfra. However, this project provided an oppoity for learning in different areas
of the method. These areas are described in tkisosge organised according to the
CoMEXx stage where they belong.

Project Initiation

Management support The implementation of CoMEx at MoDInfra had falipport
from the organisation leaders. CoMEXx was preskasea ‘team building exercise’ and
therefore all resources were made available. é@ng@equence, the project enjoyed full

support also from participants.

Project preparation: The facilitator did not have the opportunity teen all project
participants prior to the first KET meeting. Inetmeantime, a large part of the

communication was based on the use of the e-mail.
Knowledge elicitation and transfer sessions

Duration of the meetings The length of the sessions was significantlyedtéht in the
MoDiInfra exercises, with the KET team spending ¢hfall days of collaborative

modelling and experience analysis exercises.

Modelling: During the third day participants were given tlreedom to use a model of
their preference and the KET project benefittednftbe creativity of the individuals.

Facilitation: During the third day two individuals facilitatede KET session. While
the researcher added the experience of the methiod hsed, the organisation leader

had the experience of the subject being discussed.

On the data collected

Following the principles for data collection oudoh in table 5.1 and limited by the
necessary confidentiality issues, a small samplethef data collected during the

collaboration with MoDinfra is included in appendi, within the folder

MoDiInfra / Original Data Collected /
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The nature of the topics discussed during the K&gsiens did not allow the voice-
recording of the meetings. Documentation prodweasl recorded by keeping either the

flip chart sheets produced or their digital image.

E-mail communication between the facilitator andividual members of the MoDInfra
section was sustained during all stages of thegsoc Photographs of the room where

the exercise was run were taken.
Conclusion
The key lessons learned from the application of EgMt MoDInfra are summarised in

table 5.9 below:

Table 5.9. Key lessons learned from the applicatib@oMEXx (v3) at MoDlInfra

Stage Key issues
Project preparation The project emphasised the positive effect that official,
institutional support may have in the implementation of the
method

Knowledge elicitation and The project showed that the maximum number of meetings and
transfer sessions the duration of the meetings are determined by the perception
of the KET team or the practicalities of their implementation.
Version 3 of CoMEX is flexible enough to allow as many
meetings as the team considers necessary.

It was observed that version 3 of COMEX is not dependent on
the researcher acting as a KET facilitator. A different facilitator
could add his/her own perspective to the method if he/she is
fully committed to achieving best results. Also, the method
worked with more than one facilitator.

After applying the KET method in manufacturing aadademic environments, the
collaboration with MoDInfra suggested that vers®of CoOMEx was stable and that it

also worked within a project management organisatio

At this stage, the researcher considered that édndata had been collected and that it
was appropriate to conduct the cross-case analydisose data. No more field work
was strictly required to the aims of addressingrédsearch questions that had driven the

data collection process.
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5.3. Summary of the data collection process

After its initial design at GTM Ltd in 2007, the weapproach to KET has been
validated and CoMEx has been refined over a 20-m@driod. More than 40

knowledge-intensive workers from 3 organisationdifferent sectors have participated
in the field work reported in this chapter.

The data collection process was driven by a nundfefactors that included the

following:
1. The main research question driving this research.
2. The set of additional research questions that wetlened in chapter I.

3. A conceptual framework that included the main cpitedo be studied and the

relationships among them, presented in figure 5.1.

The structure of the data set collected duringitm@iementation of each of the KET
exercises in the field is presented in table 5.A section of the actual data collected is
available in appendix A. Constrained by the neegrbtect the confidentiality of the

organisations involved, the data in appendix Audek at least references to:
» Over 30 hours of voice recordings.
» Significant amount of notes taken as a result idafiobservation.
* Presentations of the outcomes of the KET projestg]e in different contexts.
* A significant number of documents reviewed in h# brganisations involved.

* A large number of e-mails sent to and received fiodividual participants

during all KET exercises.

During the application of CoMEX in the field, ass®&nt and refinement of the method
have been successfully interleaved. Thus, thie fieork has produced a reliable

method for KET in organisations and the data thauld enable its evaluation.

As described in section 5.2.1, the researcher weareathat combining CoMEXx
assessment with its refinement may have affectectcdimclusions that could be drawn

from the data collected. However, the value of tmatribution to the body of
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knowledge in the KM field provided by this approaith conducting the field work
outperforms the limitations it imposes to the eaéibbn of the method.

The following chapter will concentrate on the as#yof the data collected.

154



Chapter VI

ASSESSMENT OF THE NEW APPROACH TO KNOWLEDGE
ELICITATION AND TRANSFER

Based on the research problems set during eaestaf the research, a
new approach to knowledge elicitation and transfes been developed.
Previous chapters have described the fundamerftéhésonew method and
the sequence of what data were collected and howingl each

implementation of the method in the field.

This chapter describes how these data were pratessmdensed and
displayed for the drawing and verification of camsibns that address the

research problems.

6.1. Analytic strategy adopted

6.1.1. Complexities of the data analysis

The previous chapter described how a large amolugualitative data was collected
during the implementation of a multiple case studihis chapter will describe how the
researcher used these data for the purpose ofatvejUCOMEX.

The nature of the qualitative data collected mathlpugh observation, interviews and
e-mail communication meant that an interpretivigpraach to its analysis would be

required.

Despite the value of qualitative data as a soufcilo descriptions and explanations of
processes, there are a number of well known diffesi associated to their analysis.
These include the likelihood of data overload, ipatarly in a project like the one being
reported in this dissertation, which collected mitv@ 30 hours of voice recordings in
four organisations over a period of three yearssodmted with such volumes of

qualitative data are the time demands of processiddso challenging would be
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providing evidence of the applicability of the neapproach to KET in other
organisations and by other individuals differeminfrthe researcher who implemented,
assessed and refined it in the field. In genemlrédsearcher would have to seek in the
data evidence of the credibility and quality of twnclusions and their utility for action,

and do this by using methods of analysis thatigdhte are not well formulated.

Auerbach and Silverstein (2003) suggest that aenéis$ step for a successful data
analysis is to be able to define, during early esagf the of the data collection, the way
such data would be analysed. This meant thatethearcher had to face the challenges

of the data analysis process as early as thevietll started.

While Myers (2009, p.166) highlights that there as “tremendous variety of
approache’ to qualitative data analysis, C6té et al. (1993,128) argue that such
analysis remains a flexible process and there isome correct way of doing it.
Analysing case study evidence is especially diffjcvin (2009, p.126) argues, because

there is not a well defined technique to carrysugh analysis.

Ritchie and Lewis (2003, p. 219) have concluded itigking sense of the data collected
is more dependent on the analyst and her or hisegdnal thinking than on the method
or tools used. However, these and other authach) as Miles and Huberman (1994),
Auerbach and Silverstein (2003), and Bryman and @807), agree on the importance
of trying to achieve two main targets while cargymut qualitative data analysis. These

are:
* Focusing on the most important aspects of the aatected.

» Transforming the data into something meaningful floe research and its

audience.

6.1.2. Outline of the analytical process adopted

In order to achieve the two targets mentioned apdia (2009, p.128) suggests
following a relatively straightforward process. dbnsists of identifying, for each
research question, the evidence that addresgbsiitdrawing a conclusion based on the
weight of that evidence and, finally, displayingtvidence in such a way that readers
can check the validity of the conclusion. Thiegass is a synthesis of a wider analytic

strategy, previously defined by authors such ag#ind Huberman (1994) and Ritchie
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and Lewis (2003). This research has adopted @psadefined by those authors, which
is based on the following principles:

1. Data reduction

A process of selecting, focusing, simplifying, asting, and transforming the data
collected. These are essential steps that hekinm#éhe data collected during the
implementation of the multiple case study manageahtl enable its understanding.

The original set of data collected during each i@ppbn of CoMEX in the field
included data that was relevant for the purposenplementing the KET exercise
and also data that was relevant for the purposesvaluating CoMEx. After
filtering the data set, every piece of data thas waevant for the evaluation of
CoMEx was coded. In certain cases, such as ietwsyithe data were transcribed

before codes were applied.

A description and part of the actual contents efrdduced and transcribed data set
for every KET exercise can be found in appendixnéler the folder

[ Organisation / ] Data reduction and transcriptiert [KET Exercise /]

A description and contents of the relevant datafseevery KET exercise after

codes were applied are included in appendix A utigefolder

[ Organisation /] First level coding / [KET Exerse / ]

2. Data display

An organised, compressed assembly of informatiahglrmits conclusion drawing
and action. Terms such as conceptual framewark®aceptual indices are also
used to refer to data display tools such as matrigeaphs, charts and network
diagrams. Tables focusing on the most importapéets of the data collection will
be used in this research. These have the pdtémtmable the reader to see what
was happening during the implementation of each REdject in the multiple case
study and also draw justified conclusions.

After being reduced, transcribed and coded, the da&t were relevant for the

evaluation of CoMEx were analysed and presented ifabular form. For every
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KET exercise in the field, the result of the datalgsis is included in appendix A,

within the folder
[ Organisation / ] Results of data analysis /

Given the relevance of this information for the ersfanding of the results of the
data analysis, each of these tables has also bekméd either in the body of the

thesis or in appendix B.

3. Conclusion drawing and verification

Once the data set has been reduced and relevanhdat been presented in an
organised manner, conclusions can be drawn. Caoonlurawing refers to the
process of deciding what things mean by noting leedies, patterns, explanations,

possible configurations, causal flows and propossi

The results of the analysis of data collected ftbmapplication of CoMEXx within
each organisation were then used to generate tiedreonstructs. These

theoretical constructs were then grouped into agichs.

Verification of conclusions seeks to validate thedihgs by revisiting the data
collected looking to confirm the conclusions. hder to verify the conclusions, the

researcher sought feedback from each of the orgj@ons involved in the research.

Miles and Huberman (1994) and Yin (2009) also rev@md seeking linkages between
the qualitative and quantitative data collected mewver it is possible. Quantitative data
can help in validating, interpreting, clarifyingdilustrating the validity and value of

the new approach to KET proposed by this research.

The process for data analysis described in thiptengs an interactive process by which
data reduction leads to ideas on what should goardata display; whilst the process of

developing the displays may lead to the drawingaoiclusions.
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Data
collection

Data
display
Conclusions:
drawing/verifying

Figure 6.1. Components of data analysis — from $/aled Huberman (1994, p.12)

Data
reduction

6.1.3. Quality of the findings derived from this ppach to data analysis

Before the analysis of the data collected is regubthis section will address the issue of
how good the findings that will emerge from thabgess can actually be. There is a
wide variety of views of what makes a good condosiThese range from the
epistemological position of authors such as Gukd lancoln (1994), who focus on
how the research findings fit into what is the qted body of knowledge, to the
practical position of Ritchie and Lewis (2003), wiogus on the reliability and validity
of the findings of the research. The researchéradghere to the “critical realist”
tradition described by Miles and Huberman (199271). This means that the quality
of the findings of this research will be measurgdamalysing five main, somewhat

overlapping, issues described by Miles and Huberfh@84). These are:
* The objectivity/confirmability of the qualitativeavk.

This is measured in relation to the extent to whilcé results are relatively
neutral and reasonably free from unacknowledgectareber biases. The
findings must not depend on the subjects involvedhe conditions of the

research.

The researcher has sought to describe explicitlyiaretail in this dissertation
the methods and procedures used for the colleetinwhanalysis of data. The
sequence of what data were collected during eadividlual KET project and

how these data were collected was described inquechapters. All the data

collected, regardless of its format, have beeninmethand most of these are
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available in the appendices for reanalysis by ath€his chapter describes how

these data were processed, condensed and dispayehclusion drawing.

All these issues are intended to make the findofghis research objective and
confirmable so that it is possible for the workaepd in this dissertation to be

replicated.
The reliability/dependability/auditability of thauglitative work.

This is measured by analysing whether the proceléswled to carry out the
study has been consistent across the differentnm@@ons and individuals

involved in the multiple case study.

The research problem and associated questionsmaate clear at the beginning
of this dissertation. The researcher intendedtudysthe problem of eliciting

knowledge from experts and transferring such kndgéeto other individuals

and workgroups. The multiple case study and ttete@ data collection and
analysis processes were designed and applied amtfyruwith the research
questions. Data were collected across a range pfoppate settings, i.e.
organisations for which the elicitation and transtéd specific pockets of

knowledge was important. The findings of the agilons of CoOMEXx show a
meaningful parallelism across the different orgatiiss involved. The

researcher’'s dual role in the multiple case studyaaresearcher and KET
facilitator has been made clear in the dissertation

The internal validity/credibility/authenticity ohé qualitative work.

This is studied by asking whether the findings la# tesearch make sense and
whether they are credible to the people involvedhe research and to the
reader. The researcher will seek to demonstrate ltkahas “an authentic

portrait” of the subject that has been studied.

As it has been previously outlined, the researdblpms were set during early
stages of the research, and the research quektise data collection process.
There is significant evidence that the data wakectdd by applying the process
for knowledge elicitation and transfer defined apter IV of this dissertation.

As a result, the findings of the case study asrtedan this chapter are coherent
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with both the issues leading the research and té#hod defined to explore
those issues.

Negative evidence that was collected during thetiplal case study has also
been considered. The dissertation has reportedvétys such negative data,
often related to particular implementations of ColViIBas been handled by the
researcher. The analysis of negative data duiliegimplementation of the

multiple case study usually resulted in a refinenoéithe KET method.
The external validity/transferability/fittingnes§tbe qualitative work

This issue is analysed by judging whether the amichs of this research have
any validity beyond the scope of the organisatiand individuals involved in
the case study. The research findings are expé¢otbé transferable to other
contexts and, to a certain extent, generalised.

Although identities of three out of the four orgsations involved in the
multiple case study have not been revealed in thissertation, their
characteristics have been described to an extenerevta reasonable
understanding of the KET projects reported is paesi The organisations
involved form a diverse sample that includes mactufing, research and
project-based organisations, and as a consequdifeeimt types of knowledge
have been targeted. This suggests that the appficat CoMEXx is likely to
achieve reasonable levels of success in other @#ons within sectors that at
least include the ones represented in the multpke study. A general cross-
case analysis will be provided in this chapter as of the data analysis. All of
these seeks to provide the reader with the negetsals to assess the potential
transferability and appropriateness of the KET pega for his or her own

organisation.
The utilisation/application/action orientation betqualitative work

This is studied by exploring the benefits that thesearch brought to the
organisations and individuals involved in the npl#i case study. The work

reported in this research will be “pragmaticallylidaonly if it leads those

161



Assessment of the new approach to KET

decision-makers and other individuals that seekrmétion on KET in this

report to more intelligent action.

The findings of this research are intellectually @hysically accessible to its
potential users. At the time of writing this didséion one of the organisations
involved in the multiple case study is planning itin@lementation of COMEXx to

retain the knowledge of two of its leaving experfhe researcher is intended to

train a KET facilitator and supervise such an ieséing project.

The actions taken by this research have had apteukifect: they have helped
the organisations involved to solve local, yet valtg problems in terms of
sharing of expertise; they have produced a priedi@pproach to knowledge
elicitation and transfer; and they have enabledcttikection of necessary data
for the validation of the findings towards compbeti of the PhD research.
CoMEx has been significantly documented as a resfuthe research and its
definition has been included in chapter IV of tHissertation. This allows its

usability by organisations while addressing simkiaowledge-related problems.

6.1.4. Ethical issues considered

Qualitative data analysis is, regardless of thely@inastrategy used, more than a
technical matter. Any qualitative research is sumded by a wide range of moral and
ethical questions. Miles and Huberman (1994, p.28@clude that there is not a well-
formulated set of ethical guidelines that couldused by qualitative researchers across
a range of disciplines. However, while conductihg multiple case study, analysing
the data collected and reporting the findings #searcher has followed the guidelines
provided by a set of ethical principles acknowlatlgethe literature on qualitative data
analysis by authors such as Bryman and Bell (20Ggjllemin and Gillam (2004),
Rossman and Rallis (2003) and Miles and Huberm@84)1 These principles include:

1. Harm to participants, which entails a number ofetacthat range from physical

harm to harm to career prospects or future employme

This research has not carried out any action tlatidcresult in harm to the
organisations or individuals involved. Each instof the multiple case study was
based on the sharing of their knowledge. Theitigpation in the KET exercises
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took place in an environment free from any sourckeghysical or professional
harm. As is discussed in this chapter, all paréictp enjoyed being part of the

exercises and described these as a valuable aardgrilio their work.

. Lack of informed consent, which means that prospectesearch participants
should be given as much information as might bedegeo make an informed
decision about whether or not they wish to paréitgpin the study. The notion of

informed consent is very much linked to the invasib privacy.

The researcher engaged in a written and verbal eonuation with each of the
organisations involved in the research during timatiation stage of the
corresponding projects, well before any actiontegldo KET took place. The aim
of that interaction was to give the organisatiomasgh information as possible for
them to make an informed decision about whetherobithey wanted to participate

in the study.

The organisations were informed of the importan€ehaving individuals’ full
support. Although this was not fully addressedhmsy researcher in all cases, there
is no evidence that suggests that individual paditts were not fully aware of the

nature of the project before they joined.

. Deception, which occurs when researchers reprabent research as something
other than what it is. Deception is closely redaie lack of honesty and lack of trust

between both parties.

The researcher was honest with organisations anmidipants during the preparation
and running of all the collaborations that the agslk involved. Every project within

the multiple-case study was planned and executatiebasis of trust between the
parties involved. Every organisation and individparticipant was aware of the
researcher’'s dual role as a postgraduate stude@ratfield University and a

facilitator of their projects, and also knew thiag tcollaboration was of benefit for
both parties involved.

. Worthiness of the project, or whether the studytitbutes to a knowledge domain.

Two main issues made this research project worfhe first one was the lack of a

successful, established mechanism for knowledgeitaglon and transfer in
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organisations. Through the field work conducteds thesearch has made a
significant contribution to the domain of Knowledd#¢anagement, in particular
within the area of knowledge elicitation and tramsf The second issue was the
evidence collected from the field to describe tladug of this study for the four
organisations and the individuals involved. Asmalysed in this chapter, there is
evidence to suggest that the application of CoMES had a positive effect in the

work of the organisations and individuals involved.

. Competency boundaries. This refers to whether #@searcher was prepared to

study, be supervised, trained, and if such helpavadable.

This study was prepared from its early stages amgkrsised throughout its
development, particularly when collaboration witlganisations was required. The
researcher received significant training at Cradfielniversity and elsewhere.
During the period where the major section of treddfiwork was carried out the
researcher was also involved in a KM initiativeafull time basis. The experience
acquired in such a project also contributed sigaiftly to the outcomes of the

research.

. Benefits, cost and reciprocity, in reference to thke each party to the study, i.e.
organisations and the researcher, gained from fataken part; the resources
organisations invested and the balance betweers damthe researcher and the

organisations and individuals involved.

Not only the researcher but each organisation uwelin this study gained from
having taken part in a KET exercise as part of itingdtiple case study. The
researcher sought to maximise the value of theurees that the four organisations
invested in the corresponding exercises, such agire of their experts and the
cost of organising and running the exercises, @ddily high in the MoDInfra

exercise. In an effort to provide organisationshwihe maximum benefits the
researcher produced on occasion deliverables tiatndt directly benefit his

research, such as a fault diagnosis system thadvemable GTM Ltd to prove the

validity of the concept developed during the cadliagtion.

However, it can be argued that there was a gooahbalbetween benefits of this

research for the researcher and for the organmsa#iad individuals involved.
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7. Privacy, confidentiality and anonymity, which refeespectively, to the extent to
which the study intrudes, or come closer to pedtipde they want; to the way that
data collected and any related information will dngarded; and to the extent to
which the individuals and organisations studied idemtifiable from the research

report.

The fact that the research reported in this digBert was concerned with the
elicitation and sharing of expertise meant thatgaheas no need to infringe the
privacy of individuals or organisations involve®ata collected has been presented
in such a way that identification of the sourcejtkan individual or an organisation,
is not possible.

As it has been previously discussed, the collammratwere established on the basis
of mutual trust between the parties involved. Timsant that no confidentiality
agreement was signed during any of the projectsn evhen such an issue was
discussed with the organisations involved. Howgetlee researcher shared with
each organisation the relevant sections of thisisheven when their identities had
not been revealed in the document. E-mails weeeived from GTM Ltd,
PowerTech UK Ltd and MoDInfra to grant approval farblication of the thesis.
These e-mails are included in appendix A of thssertation, within the folder

Permission to publish /

With regard to Cranfield University, the researchederstood that the lack of
confidential issues in the data collected and theesrisor’'s approval for submission
of the thesis would also act as a permission tdigiuland no further approval was
sought.

The remainder of this chapter will focus on thelgsia of the data collected. The
ethical issues mentioned in this section will basited after the data has been analysed

in order to assess the extent to which this rebdaas remained ethically conscious.
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6.2. The process of reducing the data collected

6.2.1. Introduction

Throughout the field work, data was collected ia trm of handwritten or typed field
notes, e-mail exchanges and recordings of intewviemd knowledge elicitation and
transfer meetings that took place in the orgarasatiinvolved in the multiple case

study.

The researcher included most of the field notesrtgkroughout the research in a single
notebook. Notes on such a notebook are on occasketchy, fairly illegible and
contain private abbreviations. The example inrigg6.2 has been extracted from the
researcher’s notebook and represents a valualide pfedata collected during a meeting
at GTM Ltd on Monday 11 June 2007. The researshemmarised in a few words the
main concerns of the manager involved in the mgetaind these ideas were essential in
the running of the KET sessions at GTM.
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Figure 6.2. Excerpt from the data collected inftven of researcher’s notes

The researcher also collected over the courseeofidid work more than 30 hours of
direct recordings of field events such as interdieamd KET meetings. While all the

recordings added value to the research and mustftine be processed, not every piece
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of data in this format was relevant. For exampkEminutes of explanations of how a
gas turbine recovers from a transient pressurepgyided by a Help Desk expert at
GTM Ltd during one of the KET sessions, becomesialale knowledge for the

organisation. However, the details provided by ekpert do not provide a significant

input for the purpose of assessing the validitC oMEX.

E-mail exchanges between the researcher and indildwho participated in the
multiple case study also provided a significantuinpp the data set to be analysed.
Some of those e-mails contained information that wray relevant at the time that they
were sent or received, e.g. those e-mails relatddnes and venues of KET sessions.
However, the largest number of e-mails includediaile information for the purpose

of evaluating CoMEx and therefore these e-mailsired analysis.

Figure 6.3 includes sections of an e-mail sent®®atober 2009 by an individual who
participated in the KET exercise at MoDInfra. Tlesnail added significantly to the
analysis reported in this chapter as it includesgarception of a participant in relation
to the value of COMEX for his organisation, on hOeMEx compares to other methods
he had experienced in the past, the importancéneffdcilitation techniques for the
outputs of the exercise and even recommended fmegsprovement. However, other
information contained in the e-mail was not releneamd therefore decisions would have
to be made by the researcher in order to transtbene-mail into a reduced set of

relevant data.
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1.2. Do you see any scope for change in the model and the concepts included? If so, could you
mention the areas where it could be changed?

CoMEXx follows a solid sequence of question, analyse, act: intuitively it seems to follow the same
broad logic as other models, e.g. antithesis/thesis or the well used/abused OODA loop (Boyd
cycle — Observe, Orientate, Decide, Act). Either way it does seem to provide a sound
framework for thinking. | have become used to the OU MBA approach to change which
involves a more proactive approach to the creative thinking and people engagement inherent in
such models. 1think that the model could be enhanced in its application if a more systematic
approach were taken to engaging those involved and in mounting deliberate ‘excursions’ from
accepted practice or ‘the norm’.

2.1. Has this exercise affected your conception of the [MoDInfra] Programme and the
[MoDlInfra] Section? If so, could you briefly explain how?

I think it has reinforced my perception. The model led us down a route of ‘question/analyse’,
prepare and then deliver which has fitted the preparatory period well. It also encouraged us to
have a valuable and useful look at what success might be and provided us with a conceptual
view of that. However, fundamentally it has involved all in an open discussion, exchange of
ideas and knowledge transfer. In that sense it has been very valuable and the presence of
interpretive facilitation was a valuable extra factor in helping the team building that is essential
at this early stage of a programme.

2.2. Are there any ways in which the resulting concepts and model could be used?

| find this quite difficult to answer directly as in many respects the CoMEXx philosophy is now
embedded within the team’s identity. The team is, therefore, the model works! | think that | will
certainly use the tangible outputs as a frame of reference to measure development progress
and also the summary of ‘what success means’ as a check against what we plan to deliver.
Sadly | will not be around for the end game and can only pass on the models to my successor.

3.1. Do the concepts and model developed tie in with your experience within this or related
programmes?

| have seen several programmes start off without such a simple and flexible framework for
thinking and without any real idea of the need for knowledge transfer at the start. | would,
therefore, suggest that it has put us ahead of the game. | have used in the past the Nonaka
and Tageuchi (sp?) model (see below and can see strong parallels with COMEXx. Both
encourage knowledge transfer/sharing, perhaps the CoMEXx could be developed to reflect the
cyclic nature of the SECI model?

4.1. Do you have any additional comments regarding the exercise and its outcomes, or any
suggestions looking forward to the next exercise in October? Very grateful for your support and
participation. The [MoDInfra] Section is now on its feet and following the 2 sessions now in full
swing and beginning to leave me behind! Must be working well...

Figure 6.3. An example of data to be analysed.i@ecbf an e-mail received from a CoMEx
participant during the post-process review
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In all cases the data collected took the fornwofds and had to be transformed and
refined into a text that was clear to the researahéhe time of its analysis and is now
clear to the reader. Field notes were convertéa ‘write-ups” that could be read,
edited, coded and analysed. A similar process wasied out with e-mail
communication. As with recordings, the researcisened to the recordings, made
notes to highlight, for example, the proportion efperts’ contribution to a KET
meeting, selected excerpts that were relevant®ipurposes of the research and made
judgements or ratings where appropriate. In masgs sections of the recording were

transcribed into text.

The resulting data set, containing for every orgation a sample of those pieces of data
that are relevant for the evaluation of CoMEX, nsluded in appendix A under the

folder
[ Organisation /] Data reduction and transcriptier [KET Exercise /|

This process of considering and implementing thedyadical choices of the researcher in
terms of decisions such as which data chunks te @l which to pull out, which
patterns best summarise a number of chunks anchvgticy to tell, is referred to by
Miles and Huberman (1994) as data reduction. chieae the aim of reducing the data

collected, the researcher followed two main steps:
1. Coding the data

Review the set of field notes after these werestabed and synthesised, and
dissect them meaningfully, while keeping the relatibbetween the parts intact

(Miles and Huberman, 1994). This was achievedvimlevels:

a. Summarising segments of data by assigning unitsneéning to the data

collected using tags or labels.

b. Grouping those summaries into a smaller numbeetsf, shemes or constructs

by looking for patterns.
2. Developing theories using the patterns previowpiified.

A theory in this research is considered to be “scdption of the pattern found in

the data” (Auerbach and Silverstein, 2003). Trsz=aecher focused on developing
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theories that were relevant for the factors thawdrthe data collection, outlined in
section 6.1.1.

The remainder of this section focuses on describech of the steps followed during

the analysis of the data collected while implenmenthe multiple case study.

6.2.2. First-level coding

Authors such as Bryman and Bell (2007, p.593), My26009, p.167) and Auerbach and
Silverstein (2003, p.33) describe coding as the afseords to assign meaning to a

piece of data gathered, be it a sentence, a p@tagraan interview.

Miles and Huberman (1994, p.56) mention that cadeslly are attached to ‘chunks’
of varying size —words, phrases, sentences, or evlp@ragraphs, connected or

unconnected to a specific setting.

Following the views of Berg (2004, p.274), the esber understood coding as the
process of grouping words together into concepthasters representing ideas that

constitute variables in at least one of following:
a. The research hypothesis.
b. The research questions (RQ) and related concefpaumaéwork.

c. The literature review, where the limitations of sXig approaches to

knowledge elicitation and transfer are outlined.

A provisional set of codes was created during estdges of the data analysis process
and expanded as such a process progressed. Thtngeset of codes is described in
tables 6.1 and 6.2.

In table 6.1 the first column includes a short dipsiwe label for the general categories
and the individual codes and the second column shibe codes. The third column
includes the source from which the issue descrlipethe code (detailed in table 6.2)

derives.
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Table 6.1. The list of codes used in the research

Category/code Code Source

Category: Limitations of KET Lim Literature review, RQ, Hypothesis, Conceptual

techniques Framework

Lim: Demands Lim-D Literature review, RQ, Hypothesis, Conceptual
Framework

Lim: Experts Lim-P Literature review, RQ, Hypothesis, Conceptual
Framework

Lim: Motivation Lim-M Literature review, RQ, Hypothesis, Conceptual
Framework

Category: Group dynamics Grp Literature review, RQ1, Hypothesis, Conceptual
Framework

Grp: Variables Grp-V Literature review, RQ1, Hypothesis, Conceptual
Framework

Grp: Facilitation Grp-F Literature review, RQ1, Hypothesis, Conceptual
Framework

Grp: Communication Grp-C Literature review, RQ, Hypothesis, Conceptual
Framework

Category: The KET method Mtd Literature review, Hypothesis, Conceptual
Framework

Mtd: Outcomes Mtd-O RQ, Hypothesis, Conceptual Framework

Mtd: Model Mtd-M Literature review, RQ2, Conceptual Framework

Mtd: Participants Mtd-P Literature review, RQ3, Conceptual Framework

Mtd: Knowledge Mtd-K Literature review, RQ4, Conceptual Framework

Mtd: Technologies Mtd-Tec | Literature review, RQ5, Conceptual Framework

Category: Evaluation of Eval Literature review, RQ6, Conceptual Framework

success of KET

171



Assessment of the new approach to KET

The following table provides a definition of thedas shown in table 6.1:

Table 6.2. Definition of the codes used in the detalysis

Codes related to the limitations of KET techniques (Lim): Used to group issues that hinder the
success of existing approaches to KET as reported in the relevant literature, and the way
CoMEXx addresses these.

Code Describes data that is relevant to understand...

Lim: Demands the effects that the demands of the application of COMEx may have
in the elicitation and transfer of knowledge.

Lim: Experts the effects that the ability of experts to contribute their knowledge
whilst in the exercise may have in the success of the KET process.

Lim: Motivation the effects that motivational issues related to the elicitation of the
knowledge from experts and to the acquisition and application of
that knowledge by individuals and workgroups may have in the
outputs of the KET process.

Codes related to the topic of group dynamics — Grp: Used to describe issues that show the
extent to which CoMEXx takes into account the lessons learned from the field of group dynamics
in an attempt to achieve better results in terms of KET.

Code Describes data that is relevant to understand...

Grp: Variables whether CoMEX considers the issues that influence individuals’
comfort zones, such as intrapersonal, interpersonal and
environmental variables.

Grp: Facilitation whether a KET facilitator or moderator of a COMEX exercise can
become an enabler of learning processes.

Grp: Communication whether a process of communication of ideas and knowledge
where contributions are not restricted to specific group members
can take place during the implementation of COMEX.

Codes related to the KET method — Mtd: Used to describe issues that are relevant to
understand the extent to which specific characteristics of COMEx help in making it a successful
KET method.

Code Describes data that is relevant to understand...

Mtd: Outcomes the outcomes that running a KET exercise using CoMEx brought to
the organisation and the individuals involved.

Mtd: Modelling whether models and modelling have the potential to support the
KET processes.

Mtd: Participants whether the method proposed by CoMEX to identify experts and
practitioners who will be involved in the KET process helps it
achieving its aim.

Mtd: Knowledge whether or not different types of knowledge can be effectively
elicited from experts and transferred to other individuals and groups
using CoMEX.

Mtd: Technologies the role of technologies in the KET process when CoMEX is
applied.

Eval how KET processes can be evaluated, based on the experience of

applying CoMEXx.
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Once the list of codes had been defined, the relseaanalysed all the data collected,
l.e. field notes, e-mail communication, transcripfsthe interviews and recordings of
KET sessions. For every relevant piece of data thescddscribed in tables 6.1 and 6.2
were embedded in the original text, where suchstexisted, or in notes related to the
data for those cases in which these had not bdgntrfanscribed (e.g. in recordings of
KET sessions). An example of identifying releveext within a section of the e-mail
previously presented in figure 6.3 and embeddingesoin it (in bold following the

relevant text) is shown in figure 6.4.

I think [the application of CoMEX] has reinforced my perception [of the knowledge domain]
[Mtd:Outcomes]. The model led us down a route of ‘question/analyse’, prepare and then
deliver which has fitted the preparatory period well. It also encouraged us to have a valuable
and useful look at what success might be [Mtd:Knowledge] and provided us with a conceptual
view of that [Mtd:Outcomes]. However, fundamentally it has involved all in an open discussion
[Grp:Communication], exchange of ideas and knowledge transfer[Mtd:Outcomes]
[Mtd:Modelling]. In that sense it has been very valuable and the presence of interpretive
facilitation was a valuable extra factor [Grp:Facilitation] in helping the team building that is
essential at this early stage of a programme.

2.2. Are there any ways in which the resulting concepts and model could be used?

| find this quite difficult to answer directly as in many respects the CoMEx philosophy is now
embedded within the team’s identity [Mtd:Outcomes]. The team is, therefore, the model
works! [Mtd:Outcomes] [Mtd:Participants]. |think that | will certainly use the tangible outputs
as a frame of reference to measure development progress [Mtd:Outcomes] and also the
summary of ‘what success means’ as a check against what we plan to deliver [Mtd:Outcomes].

The [MoDlInfra] Section is now on its feet and following the 2 sessions now in full swing and
beginning to leave me behind! [Mtd:Outcomes] [Mtd:Participants]. Must be working well...

Figure 6.4. An example of identifying relevant ditam an e-mail and assigning codes to these
data

Every individual document considered relevant foe tevaluation of CoMEx was
coded. A description and sections of the contehtthe relevant data set for every

KET exercise after codes were applied are includegpendix A under the folder
[ Organisation /] First level coding / [KET Exesz / |

The reduction and structuring of the data setitatéld its analysis when searching for

patterns, which was the focus of the next phaskeoprocess reported in this chapter.
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6.2.3. Second-level or pattern coding

The first-level coding described in section 6.2&@pkd the researcher summarise
segments of data contained within specific documgmoduced during the data
collection process. However, at this stage it wasessary to group those summaries
into a smaller number of ideas or themes that wepeesentative of the perception of
more than one individual. Auerbach and Silvers{@003) understand a theme to be
an implicit topic that organises a group of repgatideas. According to Miles and
Huberman (1994), pattern coding helps the researchderstand the patterns and
recurrences, which Auerbach and Silverstein (208f&r to as ‘repeating ideas’.

In order to identify those patterns, the researcbéuced the data that resulted from the
first level coding using a smaller number of consdpat could be mentally stored and
readily retrieved. These concepts, included inrkg6.5, synthesise the sets of concepts
that were originally defined in tables 6.1 and &2 used for the first level coding.

I. CoMEx Approach : The implementation of KET based on collaborative modelling the
knowledge domain

Used to group data that help understand whether the CoMEx method as defined in
chapter IV of this dissertation is successful in eliciting knowledge from experts and
transferring it to stakeholders.

Il. Other Approaches : The limitations of other approaches to KET versus the application of
CoMEx

Used to group data that help understand the extent to which CoMEx overcomes the
limitations of other approaches to KET.

lll. Group Dynamics : CoMEx and the facilitation of group dynamics

Used to group data that help understand the extent to which the success of COMEX in
eliciting knowledge from experts and transferring it to stakeholders is related to the nature
of the KET team and the facilitation of its group dynamics.

IV. Evaluation : Evaluation of COMEx as a KET technique

Used to group data that help to understand how the application of COMEXx was evaluated
and whether such an approach to evaluation was successful.

Figure 6.5. The concepts and ideas that were usedgdthe second level coding of the data
collected throughout the multiple case study
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Data reduction in the second level coding was basélde search for recurring facts in
the implementation of CoMEx in different organisat, or recurring phrases and
common threads in interviews, e-mails and othea daat had been already coded.

Such repeating ideas and themes were extractedigpidyed in a number of tables.

The rationale behind displaying the data usingeab$ related to the limitations of
purely text-based evidence. Tables act as focdsplay that will permit a viewing,

in the same location, of a full data set deriveahirevery single case study. Tables
helped the researcher to draw conclusions that emdwe research questions, and are
intended to help the reader to better understaadtigins of such conclusions. The
use of tables is supported by the researchersriexjpe in using different visual
representation schemes as an aid to conveying kwagel that could otherwise be

difficult to understand.

The second-level analysis of the data collectednduthe application of CoMEx at
PowerTech UK Ltd is included in table 6.3. A demianalysis for GTM Ltd, Cranfield

University and MoDInfra is included in appendix B.
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Table 6.3. Key ideas and themes from the seri&EadT exercises at PowerTech UK Ltd

I. COMEXx approach : The implementation of the KET exercise based on collaborative modelling the process of handling customer queries

A. Outcomes of the The outcomes identified from the data collected can be grouped into four main categories:
application of CoMEXx . .
1. Learning by experts:

All experts mentioned that CoMEXx focused their minds on the processes that they normally go
through, and also that it made them consider how they operate and what information resources they
need and use. Examples of this include:

“I had forgotten all the processes we have, so the discussions helped as a reminder of them all”.

“It made me consider the way we operate & also ensure that adequate documentation is
generated”.

2. Learning by stakeholders:

All stakeholders mentioned that they managed to know more ways of handling customer queries
and also more information resources. Examples of this include:

“l expect some improvement in my work”

“The discussions highlighted some other ways of acquiring information that could help me in the
future”

The KM team understood the key issues that were used to define the focus of its work during the
following three years. These included the Service engineers’ way of working and their knowledge
requirements.

3. New explicit resources became available:

Several models were produced capturing processes and KM issues relevant to Service engineers at
PowerTech UK Ltd. These were in use by the KM team at the time of writing this dissertation.

More than three hours of discussion of topics that are key to the success of the company were
recorded, where experts’ contribution accounts for more than 80% of the time.

4. Communities of interests:

Some stakeholders found that knowledge sharing communities were in place in other PowerTech
units using internal facilities such as Lotus Notes Teamrooms. As a result they engaged in
collaboration with these virtual communities.
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Table 6.3. Key ideas and themes from the seri&EadT exercises at PowerTech UK Ltd

B. Modelling Participants argued that the models and the explanations during their development helped understand the
process of dealing with customer queries and revealed new sources of information available.

“The process had a good effect in my understanding and it would help if we put more people into this
process”.

“After the model [was developed] everything was made clear and everyone seemed to be on the same page”

C. Participants The list of potential participants were provided by the managers of the Service department and Innovation
department according to the following principles:

1. Experts were Service engineers with significant experience in dealing with customer queries, who
had been with PowerTech for 12 years as an average. They were chosen from a list provided by
PowerTech UK Ltd middle management.

2. Stakeholders fell into two categories: Junior engineers that needed training and familiarisation with
PowerTech ways of working; and members of the KM team who needed familiarisation with the
company and also an improved understanding of the areas that required the attention of the KM

team.

D. Type of knowledge Knowledge relating to different aspects of the organisation’s activities was successfully elicited and
transferred using COMEX. These are:

1. Process knowledge, related to dealing with customer queries effectively and finding the knowledge
needed to achieve that aim.

2. Knowledge about information requirements of Service engineers at work.

E. Technologies Evidence shows that Information and Communication Technologies were only used by the KET facilitator for
the purposes of organising the exercises and requesting feedback from participants.

Il. Other approaches : The limitations of other approaches to KET versus the application of CoOMEx

A. Demands from KET exercises at PowerTech UK Ltd only required from participants their response to an initial interview,
participants. their presence in the KET sessions and their response to a final questionnaire by e-mail at the time of their

convenience.
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Table 6.3. Key ideas and themes from the seri&EadT exercises at PowerTech UK Ltd

B. Experts. Notes taken by the researcher during and after the KET sessions show that:

1. The KET sessions took place in a relaxed, informal environment that helped experts to contribute
their knowledge however they found it easier to do, e.g. through the use of examples, comparing the
limitations of their individual approaches to handling customer queries, etc.

An example of this is the following comment from an expert:
“It was a very relaxing environment; no pressure; nice questions”

2. There is no evidence that suggests that any of the experts found it difficult to contribute their views
on the topics discussed.

C. Motivation Data collected show that experts and stakeholders were motivated to actively participate in the exercises for
different reasons:
1. Experts: The KET facilitator was a member of the KM team and requested their views on the issues
that they needed help with. Service engineers rightly felt that their contribution would be made

worthwhile by receiving support in the ways they deal with customer queries. The following
comments suggest that they were motivated to contribute their knowledge:

“It is good to have this kind of discussions so that we can learn things that are important for the
company, and include people from other departments”

“I think it was very fruitful”

2. Stakeholders: In addition to the topic mentioned above, junior engineers were motivated by the fact
that they would be discussing their problems with members of the reputable Marine and Offshore
Service team, and they would be able to voice their knowledge-related problems to the KM team in
the search of their support and guidance. The following comments have be taken as an example:

“The discussions highlighted some other ways of acquiring information that could help me in the
future”

“Seems to be a very good model [of the process], may be it needs proper document/template”
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Table 6.3. Key ideas and themes from the seri&EadT exercises at PowerTech UK Ltd

lll. Group dynamics : CoMEx and the facilitation of group dynamics

A. Variables affecting
individuals’ comfort
zones

Evidence was collected in the form of photographs to show that the researcher sought to consider
intrapersonal, interpersonal or environmental variables when organising the exercises.

There is no evidence in the data collected that suggests that intrapersonal, interpersonal or environmental
variables had a negative effect in the success of any of the KET exercises at PowerTech UK Ltd.

B. The role of the facilitator:
An enabler of learning
processes through an
active control of the
group dynamics, as
opposed to a knowledge
engineer or a domain
expert.

Data collected using different means highlights the following facts related to the facilitation of KET exercises
at PowerTech UK Ltd:

1. During the running of a KET exercise by a facilitator different from the researcher the following was

observed:
a. A reasonable understanding of the principles of COMEXx was essential for its facilitation.
b. The lack of commitment to run all the CoOMEX stages had a negative effect in the method
achieving its aims.
c. Limited application of basic facilitation techniques such as questioning had a significant
effect in the success of the KET sessions.
d. Despite the difficulties experienced during the running of that particular exercise, feedback

2. The running of the other four KET exercises by the researcher as a facilitator reinforced the validity
of the issues a to ¢ above.

received from all participants was positive and did not vary significantly from that received
during other KET at PowerTech UK Ltd.

C. Communication

The observation, recordings and notes taken during the KET sessions show that participation was not
restricted to experts’ contributions in any of the five PowerTech exercises. Stakeholders contributed actively
to the debates, even when it was only to raise questions and concerns in the search for experts’ answers

and support.
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Table 6.3. Key ideas and themes from the seri&EadT exercises at PowerTech UK Ltd

IV. Evaluation : Evaluation of CoOMEXx as a KET technique
KET exercises at PowerTech were evaluated in two ways:
1. Immediately after the exercise by asking participants
a. Whether the sessions had had an effect in their understanding of the domain.

b. Whether the meetings could have been run in a different way. Some suggestions for improvements were made, though
comments were generally positive and ranged from describing the exercise as “very fruitful” to “just about right”

2. Six months later

a. By asking participants whether CoMEx had had an effect in the way they deal with issues that they consider critical for the
success of their work.

b. By analysing the value of the outcomes of CoMEXx for the work carried out by the KM team.

The learning from the CoMEXx exercise guided the work of the team and presentations given to management during the following year. At
the time of writing this dissertation the models were being used as a starting point of the assessment of success of the work that has been
completed by the KM team.
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Once relevant themes and recurring ideas for eadikidual case had been extracted, the
analysis moved on to analyse those patterns the¢ wedid across all the cases in the
multiple case study. This process was based isdh®& codes that had been used for the

second level coding, presented in table 6.3.

Table 6.4 contains a compilation of the main idead themes that resulted from a cross

case analysis of the data collected, based oroiteepts included in table 6.3.
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Table 6.4. Cross-case analysis: Key ideas and theme

I. COMEXx approach : The implementation of the KET exercise based on collaborative modelling the process of handling customer queries

A. Outcomes of the applications | CoMEx successfully involved all members of the KET teams, regardless of their levels of expertise and
of COMEX particularly those at PowerTech UK Ltd and MoDlInfra in an exchange of ideas and KET.

In some cases (e.g. GTM, MoDInfra) the application of CoMEx produced models that are useful for the
organisations where they were developed.

The recordings of the KET sessions became a new source of explicit knowledge that is now available for
reference.

The applications of CoMEXx contributed to the development of new or existing communities within the
organisations involved. In particular, in the KET exercise at MoDInfra a team was built as a result of the
implementation of COMEX.

B. Modelling The development of models helped in questioning and analysing the knowledge domain, which led to
discussion and learning.

Modelling helped in focusing all team members in the same topic and working toward achieving a
common view.

Most participants argued that modelling encouraged them to look at the issues discussed from a wider
perspective.

C. Participants Participants were in all cases selected by individuals within the organisation who knew where the pockets
of expertise existed and where they were required.

D. Type of knowledge Knowledge relating to different aspects of the organisation’s activities was successfully elicited and
transferred using CoMEX. These included:

Process knowledge.
Product knowledge.

Project- and programme-related knowledge.

Knowledge about individuals.
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Table 6.4. Cross-case analysis: Key ideas and theme

E. Technologies Information and Communication Technologies were only used by the KET facilitator for the purposes of
organising the exercises and requesting feedback from participants.

II. Other approaches : The limitations of other approaches to KET versus the application of COMEx

A. Demands from participants. The implementations of CoMEX only required from participants their response to an initial questionnaire,
their participation in KET sessions and their response to a final questionnaire. There is no evidence to
suggest that these demands had a negative effect in the elicitation and transfer of knowledge.

B. Experts. During early stages of COMEXx one of the exercises failed to allow all experts to contribute their
knowledge during the KET session. Once the root cause was identified and addressed no evidence was
collected that suggested that any of the experts found it difficult to contribute their views to the exercises
being run.

C. Motivation Participants in all exercises seemed motivated to express their views and contribute to the analysis of the
knowledge domain.

However, although motivated, some of the participants in one exercise found it difficult to contribute to the
debate during a KET session. Once the root cause was identified and addressed no evidence was
collected that suggested that participants in any other exercise had difficulties to participate.

lll. Group dynamics : CoOMEXx and the facilitation of group dynamics

A. Variables affecting Some of the issues affecting individuals’ comfort zones had a negative effect in the success of COMEXx

individuals’ comfort zones during an application of an early version of the method. The method was revised to address these issues
by considering environmental variables before it was applied in subsequent KET exercises at PowerTech
UK Ltd and MODiInfra.

B. The role of the facilitator Three different models of facilitation were experienced in the field: single facilitation by the researcher (6
cases), single facilitation by another individual (2 cases) and joint facilitation by a researcher and an
individual (1 case). Only one of those models, i.e. single facilitation by another individual, did not
achieve the same levels of knowledge elicitation and transfer as the other two models, as perceived by
the researcher. Although participants’ feedback did not reflect such a difference, the reasons related to
facilitation were explored by the researcher.
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Table 6.4. Cross-case analysis: Key ideas and theme

C. Communication

The analysis of the recording of a KET session during one of the KET exercises during early stages of
the development of COMEXx showed that contributions were restricted to a limited number of participants.

The root causes were identified and addressed and there is evidence that shows that in all subsequent
applications of CoMEXx all members made a significant contribution to the knowledge exchange.

IV. Evaluation : Evaluation of CoMEXx as a KET technique

CoMEXx was evaluated in most cases by asking participants, some time after the KET exercise, their perception of the effect that their
participation had in their achievement of what they considered the critical success factors of their work.
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6.2.4. Theoretical constructs

The data collected had been, at this stage, signify summarised to a set of relevant
patterns that emerged across the multiple casg.stldhe researcher then moved one step
further in the analysis by trying to generalise sthdindings. This was achieved by

developing a series of theoretical constructs bagedrelevant patterns previously

identified.

According to Auerbach and Silverstein (2003, p.@Xheoretical construct is a grouping of
themes and ideas into larger, more abstract ideasistent with the theoretical framework
of the research. A theoretical construct can thkeform of a sentence, a paragraph or a
few pages. Writing theoretical constructs helpsmoving from empirical data to a

conceptual level, according to Miles and Huberni94).

A number of theoretical constructs were built frone data analysis carried out in this
section. The results of the cross-case data asafigs presented in table 6.4 became
essential in justifying the building of theory fraime data collected. Using as an example
the value of models as an additional output of ithplementation of CoMEX, table 6.5

shows the process of building a theoretical counstusing the data collected across the

multiple case study:
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Table 6.5. Building a theoretical construct: thededs resulting from the implementation of COMEXx

Organisation

Results of the data analysis

Theoretic al construct

GTM Ltd The Bayesian network developed became an important tool for the Help Desk
department. It could be used to help junior engineers in the field while dealing
with customer queries. It could also be used to produce a fault diagnosis system
that would save engineers’ time by helping customers deal with basic problems in
their gas turbines.

Cranfield Four different models of the PhD research process were developed.

University

Most stakeholders argued that the model they helped develop was a very useful
tool and the first of its kind ever available to them.

Some stakeholders use the model they helped develop to regularly assess the
progress of their PhD research.

Most experts recommend expanding these models to cover more issues and use
the results of this process available for training of new PhD research students.

PowerTech UK
Ltd

The 8 models of the process of dealing with customer queries and the related
knowledge needs of Service engineers became the fundamentals of the last stage
of a major KM initiative involving PowerTech and two UK Universities. The KM
project will use the models to measure and communicate its success to
PowerTech Senior Management.

MoDInfra

The models produced have been included in the documentation of the MoDInfra
Programme to facilitate its communication with all the programme stakeholders.

In addition to the elicitation and
transfer of knowledge, running a
CoMEXx exercise is likely to bring
other benefits to an organisation,
including models of different aspects
of the knowledge domain. Such
models may become an explicit
source of knowledge for reference by
members of the organisation.
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Following a process similar to the one outlinedtable 6.5 the following theoretical

constructs (TC) were built:

TC-1.

TC-2.

TC-3.

TC-4.

TC-5.

In the conditions of the organisations inwalvin this research, face-to-face,
facilitated and collaborative modelling domain kneglge is a valid approach to
KET.

CoMEXx is a valid implementation of a knowdedelicitation and transfer approach
which is based on face-to-face, facilitated andatalrative modelling of the

knowledge domain.

In addition to the elicitation and transtérknowledge, running a CoMEXx exercise

has the potential to bring other benefits to arapigation, including the following:

1. Outcomes which may become an explicit source ofv@age for reference by
members of the organisation. The following werentded during the field

word:
a. Models of different aspects of the knowledge domain
b. Recordings of discussions held during the KET sessi

2. The development of new and existing communitiesetiriby the interests of

some of the project participants in the continoityhe knowledge exchange.

KET projects are more likely to be successflil they target specific
individuals/workgroups and have a clearly definedus. The organisation has an
important role to play in the selection of partamps and the knowledge domain on
the basis of its own knowledge needs.

CoMEXx has been perceived as a successfllotéd be used for the elicitation and
transfer of knowledge relating to different aspaxtthe organisation’s activities. In
the particular case of the organisations involvedhie field work, four different
areas were addressed. These included:

1. Process-related knowledge.

2. Product-related knowledge.
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TC-7.

TC-8.

TC-9.

Assessment of the new approach to KET

3. Project- and programme-related knowledge.
4. Knowledge about individuals’ skills and abilities.

Knowledge elicitation and transfer can becgegsfully implemented without relying
on the use of information and communication tecbgiels.

Based on the experience of the organisatiovgved in the multiple case study
there is no evidence that suggests that the demaihdaplementing a CoMEX

exercise have a negative effect in the achievemwidtg aims.

Furthermore, data collected suggests that the @a@@ons placed more emphasis on

the benefits of their involvement than its cost.

On the basis of the data collected, indigldunvolved in knowledge elicitation and
transfer using CoMEXx feel motivated to contribtteit knowledge and learn from
other participants. CoMEXx allows for a communicatand adoption of ideas to

take place.

A KET facilitator or moderator plays a majote in the success of a KET exercise
based on the implementation of CoOMEx. The rola &ET facilitator is one of co-
ordinating and supporting the process by which ggpand stakeholders share

knowledge on a face-to-face basis.

TC-10. The success of COMEx as a KET technique marassessed by exploring the

alignment of its outcomes with the critical succésstors of the organisation as

perceived by the organisation.

6.3. The drawing and verification of conclusions

At this stage the evidence collected in order tewaar the research questions has been

substantially summarised and basic theory, comgistgh the theoretical framework of the

research, has been built. This work has pavedvthefor the drawing and verification of

the conclusions of the data analysis.
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6.3.1. Drawing the conclusions

Dealing with the additional research questions

The theoretical constructs built in section 6.2etdme essential tools in the process of
drawing the conclusions of the multiple case stulany of the constructs represented in
themselves part of the answer to the secondarandseuestions that led this research,

which were outlined in chapter | as:

RQ-1. How can knowledge elicitation and transfeoqasses benefit from the

lessons learned in other areas involving facilithtgroup collaboration techniques?

RQ-2. What do the concepts of knowledge elicitadinth knowledge transfer mean

and to what extent are they related to concepth sisdearning?

RQ-3. How can models and the modelling processatipie knowledge elicitation

and transfer processes?

RQ-4. How can experts and practitioners who will ineolved in knowledge

elicitation and transfer processes be identified?

RQ-5. What types of knowledge can be effectivabitesl from experts and

transferred to other individuals and groups wittine organisation?

RQ-6. What is the role of technologies in knowledgjeitation and transfer

processes?

RQ-7. How can success of knowledge elicitation arghsfer processes be

assessed?

In addition to the theoretical construct there wisve other sources of input to the answer

of the additional research questions. These were:
* The findings of the literature review, reportecthrapter Il of this dissertation.

* The development and refinement of CoMEx during fieéd work, reported in

chapter V of this dissertation.
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Table 6.6 shows how the secondary research questiere addressed, at least partially,

using these three main sources of input.

Table 6.6. How the secondary research questions agkiressed

Secondary research question Sources that contribute to the answer
RQ-1 Literature review, field work, TC-1, TC-2, TC-6, TC-9
RQ-2 Literature review, field work, TC-8, TC-9, TC-10
RQ-3 Literature review, field work, TC-1, TC-2, TC-8, TC-9
RQ-4 Field work, TC-4
RQ-5 Field work, TC-5
RQ-6 Literature review, field work, TC-6
RQ-7 Literature review, field work, TC-10

Dealing with the main research question

The main research question had been defined inehbgs:

“How can the limitations of existing approaches kaowledge elicitation and

transfer in organisations be overcome?”

It had also been analysed in chapter | how therskny research questions derived from
the main research question. As a result, it wasadaduring the data analysis that answers
to each of the secondary research questions cotgdbto the answer of the primary

research question.

In order to address the primary research queshenfdllowing conclusions were drawn
based on the assessments from participants in thiépla case study as it has been

described in this chapter:

1. Face-to-face, facilitated and collaborative modellof domain knowledge is a valid
approach for the elicitation of different types kiiowledge from experts and the

transfer of such knowledge to some of its staketrsld
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2. CoMEXx is a successful method for the implementatibface-to-face, facilitated KET

through collaborative modelling of domain knowledge

3. CoMEx overcomes some of the main limitations ofsgrg approaches to knowledge
elicitation and transfer.

Table 6.7 is intended to help the reader understaedextent to which the data
collected shows that COMEX overcomes the limitatiohexisting approaches to KET.
The analysis is based on the comparison of obsenwgulits of COMEX during the field
work and known deficiencies of other approachesdastified in the review of the
literature. For additional information on the ¢atplease refer to the contents of chapter
I of this dissertation.
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Table 6.7. How CoMEx overcomes the known limitati@h knowledge elicitation and transfer techniques

Limitations of existing KET
techniques

Knowledge elicitation and transfer approaches that
face these limitations

Evidence that suggests that COMEXx
overcomes these limitations

The characteristics of the
knowledge sought to be
elicited and transferred limit
the success of KET
techniques

The applicability of knowledge and its learnability limits
the outputs of methods that were used within the field of
Expert Systems to elicit knowledge from experts.

The variety and complexity of the knowledge to be elicited
limits success of the methods applied to elicit knowledge
from individuals within the Information Systems
requirements engineering.

The perceived validity, quality, learnability and
retrievability of knowledge limits success of methods
applied to elicit and transfer knowledge within the
Knowledge Management field.

The rational, emotional and political issues that
characterise the knowledge being transferred affects the
success of Action Learning as a knowledge elicitation
method.

The psychological validity of the knowledge may impact
success of the methods applied in the field of training and
development, as the newly acquired knowledge is not
always likely to be applied.

The volume and issues related to the maintenance of
knowledge stored in social software affect the value of
these as knowledge elicitation and transfer tools.

CoMEXx has been successful in the elicitation
and transfer of knowledge relating to different
aspects of the organisation’s activities and in
different contexts. These included
knowledge relating to:

The process of diagnosing faults in gas
turbines or dealing with a customer query in
engineering organisations.

The operation of products such as gas
turbines at GTM.

The process of delivering infrastructure to
soldiers in the field in a project-based
organisation.

The skills and abilities of individuals and their
potential contributions to a project in a
project-based organisation.

The data collected highlights that individuals
and organisations involved were ready to
apply the newly acquired knowledge
immediately after the KET exercises, and
continued to do so at least until the writing of
this dissertation was completed.
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Table 6.7. How CoMEx overcomes the known limitatiah knowledge elicitation and transfer techniques

Limitations of existing KET
techniques

Knowledge elicitation and transfer approaches that
face these limitations

Evidence that suggests that COMEx
overcomes these limitations

The high demands that the
knowledge elicitation and
transfer processes impose on
participants.

The time and skills required to describe knowledge in a
structured way and add information on the context of the
specific experience limited success of the methods used
within the field of Expert Systems to elicit knowledge from
experts.

The complex patterns of interaction among analysts and
individuals who have the knowledge during the knowledge
elicitation process affects success of the methods applied
within the Information Systems requirements engineering
field.

Time, skills and resources required by experts to
contribute knowledge, and time and effort required by
stakeholders affect the success of methods applied within
the Knowledge Management field.

The stresses and demands that an action learning project
can impose on participants limit success of the Action
Learning method to elicit knowledge.

As within the KM field, the use of social software for
knowledge elicitation and transfer is affected by the time,
skills and effort required from the individuals involved.

Based on the experience of the organisations
involved in the multiple case study, implementing
a CoMEXx exercise involved a number of staff for
relatively short periods of time.

The analysis of discussions held during the KET
sessions would potentially yield additional results.
It is acknowledged that such an analysis would
require a significant amount of additional time.
However, data collected suggests that
organisations were satisfied with the direct
outcomes of the KET sessions, and that perceived
value of such outcomes is higher than the cost of
the exercises.
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Table 6.7. How CoMEx overcomes the known limitatiah knowledge elicitation and transfer techniques

Limitations of existing KET
techniques

Knowledge elicitation and transfer approaches that
face these limitations

Evidence that suggests that COMEx
overcomes these limitations

Problems related to the
selection of experts and to
their ability to contribute their
knowledge.

Knowledge elicitation methods used in the field of Expert
Systems were affected by relying in the views of a single
expert as they were unable to reconcile different and
sometimes conflicting views.

Conflicting views of different users were also a limiting
factor in the elicitation of knowledge in the field of
Information Systems requirements engineering.

The potential difficulties in identifying experts in the
workplace affects the methods applied to elicit and
transfer knowledge within the Knowledge Management
field.

Action Learning projects are affected by what has been
termed ‘the expert solution’: when experts are part of the
problem-solving groups, members look to them for
solutions rather than learning and discovering fresh
solutions on their own.

Success of social software as knowledge elicitation and
transfer tools is affected by the ability of individuals with
expertise in a specific area to communicate their
knowledge.

CoMEX is a structured process that relies on the
organisation’s awareness of its needs to share
specific knowledge between specific individuals. It
does not include a stage or guidelines concerned
with the selection of participants. Instead, it
understands that the organisation itself has the
best possible view of the expertise of its
employees and is therefore in the best position to
appoint those that will participate as experts.
Although this may still be considered as a
limitation, COMEXx offers an alternative view to
some of the existing techniques that rely on
expertise spontaneously emerging from unknown
organisational sources.

Once the KET team has been formed, the
structure of the method, the nature of the
collaborative modelling exercises and the
facilitation techniques applied seek to maximise
the experts’ contributions.

Evidence collected during the field work shows
that most experts have been able to contribute
their knowledge throughout the different stages of
each of the KET exercises.

The method helps to create a consensus of views,
thus reducing the problem of conflict between
experts.
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Table 6.7. How CoMEx overcomes the known limitatiah knowledge elicitation and transfer techniques

Limitations of existing KET
techniques

Knowledge elicitation and transfer approaches that
face these limitations

Evidence that suggests that COMEx
overcomes these limitations

Motivational issues related to
the elicitation of the
knowledge from experts and
its acquisition and application
by individuals and
workgroups.

How to motivate individuals to contribute their knowledge
has been one of the most important issues to resolve in
most fields that have relied on the elicitation of
knowledge, such as KM or the use of social software.
Similarly, users of the knowledge newly elicited from
experts often refuse to apply it due to a number of
reasons.

In particular within fields such as Expert Systems failure
has been related to the fact that individuals are often
restrained by their motivation when striving to express,
apply, and explain their knowledge.

Based on the evidence collected throughout the
field work, all participants in each of the
applications of CoMEXx were significantly
motivated to share their experience and learn from
others, and all of them would recommend others
to participate in similar exercises.

The data collected shows that during each KET
session experts contributed to the debate for more
than 50% of the time as an average. Experts also
asked and were willing to learn from others doing,
for example, different types of research.

As for stakeholders, data collected shows that in
most cases they found it useful to have the
opportunity to discuss issues directly with the
experts (which also contributes to the assessment
of the approach to selecting the experts).
Furthermore, in those organisations where
evaluation was conducted after a significant period
of time, it was found that stakeholders had
continued to contact experts when their
knowledge was required, and they found it easier
to do so than it was in the past.
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The conclusions of this research, which addressptimary research question, have
been derived from the clustering of the theoretmahstructs as shown in table 6.8.
While doing this, the researcher sought to enduaethere was enough evidence in the
data collected to support each conclusion. Thestnclusions drawn would not only

be conceptually coherent but also supported byp#reeption of participants in the
multiple case study.
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Table 6.8. How conclusions have been derived: ltmaring of theoretical constructs

Theoretical constructs

Resulting conclusions

TC-1. In the conditions of the organisations involved in the multiple case study face-to-face, facilitated and Conclusion 1:
collaborative modelling domain knowledge is a potentially valid approach to the elicitation of knowledge from Face-to-face. facilitated and
experts and its transfer to other individuals and workgroups. ! X .
collaborative modelling of domain
TC-2. CoMEXx is a valid implementation of a knowledge elicitation and transfer approach which is based on face-to- knowledge is a valid approach for
face, facilitated and collaborative modelling the knowledge domain. the elicitation of different types of
TC-3. In addition to the elicitation and transfer of knowledge, running a CoMEXx exercise has the potential to bring knowledge from experts and the
) T . D transfer of such knowledge to
other benefits to an organisation, including the following: .
some of its stakeholders.
1. Outcomes which may become an explicit source of knowledge for reference by members of the
organisation. The following were identified during the field word:
a. Models of different aspects of the knowledge domain. Conclusion 2:
. . . . : CoMEXx is a successful method for
b. Recordings of discussions held during the KET sessions. the implementation of face-to-face,
2. The development of new and existing communities driven by the interests of some of the project facilitated KET through
participants in giving continuity to the knowledge exchange in an informal basis. collaborative modelling of domain
3. A particular outcome in the KET exercise at MoDInfra was the formation of a team of individuals knowledge.
committed to achieve a common, institutional purpose.
TC-4. KET projects are more likely to be successful if they target specific individuals/workgroups and have a clearly
defined focus. The organisation has an important role to play in the selection of participants and the
knowledge domain on the basis of its own knowledge needs.
TC-5. CoMEXx has been perceived as a successful method to be used for the elicitation and transfer of knowledge
relating to different aspects of the organisation’s activities. In the particular case of the organisations involved
in the field work, four different areas were addressed. These included: Process-related knowledge, Product-
related knowledge, Project- and programme-related knowledge and Knowledge about individuals’ skills and
abilities.
TC-6. Knowledge elicitation and transfer can be successfully implemented without relying on the use of information
and communication technologies.
TC-9. A KET facilitator or moderator plays a major role in the success of a KET exercise based on the
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Table 6.8. How conclusions have been derived: ltmaring of theoretical constructs

Theoretical constructs Resulting conclusions

implementation of COMEXx. The role of a KET facilitator is one of co-ordinating and supporting the process by
which experts and stakeholders share knowledge on a face-to-face basis.

TC-4 KET projects are more likely to be successful if they target specific individuals/workgroups and have a clearly Conclusion 3:
defined focus. The organisation has an important role to play in the selection of participants and the

knowledge domain on the basis of its own knowledge needs. CoMEx overcomes some of the

main limitations of existing
TC-5. CoMEXx has been perceived as a successful method to be used for the elicitation and transfer of knowledge approaches to knowledge
relating to different aspects of the organisation’s activities. In the particular case of the organisations involved | elicitation and transfer.
in the field work, four different areas were addressed. These included:

1. Process-related knowledge.

2. Product-related knowledge.

3. Project- and programme-related knowledge.

4. Knowledge about individuals’ skills and abilities.

TC-7. Based on the experience of the organisations involved in the multiple case study there is no evidence that
suggests that the demands of implementing a COMEXx exercise have a negative effect in the achievement of its
aims. Furthermore, the field work suggests that such demands are not significant when compared to its
potential benefits.

TC-8. On the basis of the data collected, individuals involved in knowledge elicitation and transfer using CoMEXx feel
motivated to contribute their knowledge and learn from other participants. CoMEXx allows for a communication
and adoption of ideas to take place.
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6.3.2. Verification of the conclusions

Meaning has been generated from a large set of @a&afindings of the research have
been interpreted. A large section of this chapes focused on describirgpw the

researcher arrived at such findings. Howeverpastwere taken during the final stage
of the data analysis to confirm the findings, traddressing an issue that affects

qualitative research: the validity of conclusions.

There are many different tactics for testing orfoaring the findings of qualitative
research. These include triangulation, weighting €vidence, using extreme cases,
looking for negative evidence and many others. tMddghese have as their ultimate
aim addressing concepts such as the representgsereliability and replicability of
the findings. A review of the different approastikat exist is beyond the scope of this

section.

There are no agreed-upon mechanisms to indicatehehdindings of qualitative
research are valid and procedures robust (Huberamah Miles, 1983; Miles and
Huberman, 1994; Yin, 2009). Therefore, the researtiilowed a process that has been
classified by Miles and Huberman (1994, p.275) ase“of the most logicaland
“venerated, but not always executadqualitative research: feeding the major firgkn
of the research back to key participants in thetipial case study, looking for their
evaluation. Ultimately, this process also addsetincal dimension to the research:
organisations that sponsored a collaboration viighresearcher in a KET exercise have
the right to know what the researcher has foundhis Tprinciple applies to all
organisations that participated in the multipleecagidy, no matter how long ago, from
GTM Ltd in early 2007 to MoDlInfra in late 2009.

The researcher then prepared, after concludingléite analysis, a document that lays
out the findings clearly and presented them to ethiedividuals with significant
involvement in the research for their careful sayand comment. These individuals

were:

* The manager of the remote monitoring departme@Ta¥ Ltd, who sponsored

and participated in the KET exercise.
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« A member of the KM team at PowerTech UK Ltd, whoswiavolved in the

implementations of COMEX as a stakeholder andfasibitator.

 The Programme leader at MoDlInfra, who sponsored articipated in the

implementation of COMEX.

These individuals responded using e-mail. Theipoases are available in appendix A,

within the folder
Verification of conclusions /

Some of the key issues highlighted by those indizigl in relation to the conclusions of

this research include:

» | agree with your summary of conclusions of theeaesh.GTM Ltd

| have read your conclusions carefully and very muwgree with them.
MoDInfra.

» The discipline of the CoMEXx approach has betteblthus to embrace and

address the necessary changgsDInfra.

* Through the use of COMEXx the team was able to dyickderstand what the
challenges facing the engineers were. It includeduds ranging from

motivation, trust, politics, to knowledge sharingowerTech UK Ltd

* | think CoMEXx provides a genuine and sustainabt# tor knowledge capture
and knowledge retention. It is cheap to implemeniténas very low variable
costs.PowerTech UK Ltd

* We are still interested in replicating that [knodde elicitation and transfer]
exercise. It was very useful and | hope senioragament will one day invest

in this or a very similar approac.TM Ltd

The researcher considered that these views wereseapgative of the perception of the
organisations involved in the research, and theeefloe conclusions presented in this

chapter are considered valid. With this stepdédia analysis was concluded.
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6.4. Summary of key issues reported in this chapter

This chapter has described in detail how the dalie@ated during the field work was
analysed. The body of data collected as a re$uheoimplementation of a multiple
case study was reduced to manageable contentsvénatthen displayed using tables.
Data were analysed for every individual applicattbrfCoMEX. This was then followed
by a cross-case analysis. Theoretical construete @erived from the analysis. Some
of these, in conjunction with the findings of theedature review and the field work,
provided answers to one or more of the additioeakarch questions that drove the
research. The conclusions of the field work, whacliress the main research question,
were finally drawn from those theoretical constsuctThe chapter finally described how

the validity of the conclusions drawn from the det#lected was assessed.

Chapter VII will then discuss the main issues #raterged from this research and also
analyse the areas that will benefit from furthedgt
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Chapter ViI

DISCUSSION AND FURTHER WORK

This chapter summarises the results of the reseeoctducted in this

project. Such a summary is based on the overuietve path taken in the
research, leading to a discussion of its primamtrdoutions. The chapter
also discusses the limitations of the research wcted, and provides areas

for further research.

7.1. Overview of the path followed in the conductfahe research

The starting point of this research was the implaateon of a knowledge elicitation
and transfer strategy based on the use of sociflvese. At the time of the
collaboration between the researcher and Cranfielitlemic Information Systems the
deployment of a Wiki seemed the most appropriaténeato address the issue of
knowledge sharing between students from differepgagtments. However, as the
excitement associated with the launch of the neol faded away the limitations of
purely technology-based approaches to KET becandemyv Within a matter of
months the PhD students’ Wiki lost its attractiam fthe potential stakeholders whose

knowledge it sought to contain.

A collaboration with GTM Ltd then provided the intps for the formulation of a new,
more generic research problem: How can knowledggeubeessfully elicited from those
considered as experts and transferred to othensagéonal participants? The lessons
learned from that project suggested that modetheknowledge domain could play a
key role in the KET processes. The review of therditure on these topics raised
awareness of the issues that limit success ofiegiapproaches to KET. This led to the
formulation of a more precise research questiofolé®ns: How can the limitations of
existing approaches to KET in organisations be awee? A number of additional

research questions and a conceptual framework denieed from the analysis of the
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main research problem. These defined the bourgdaiiin which the KET problem

was to be studied by this research.

Subsequent stages of the research project weresrcmtt with the development of a
new approach based on implementation of KET prejegth different organisations.
The new approach was built upon the lessons ledroadthe GTM Ltd project, which

meant that it was based on facilitated, face-te faollaborative modelling of domain

specific knowledge involving experts and potengiakeholders of their knowledge.

A new method called Concepts-Modelling-ExperienCeNIEx) was developed as a
practical mechanism for implementing the new apgnda KET. In later stages of the
research the analysis was based on comparing theiedeies of well known
approaches to knowledge elicitation and knowledgesfer as reported in the relevant
literature with the observed outputs of the implatagon of CoMEX in different types

of organisations.

In general terms, it can be concluded that the fzén in this research has been driven

by three key factors. These are:

 The importance of the processes for eliciting kremgle from experts and

transferring it to other individuals and workgroupsits reuse in organisations.

e The lack of a well-established mechanism for KET ahe limitations of

existing approaches.

» The observed success of a people-based approdthTidased on facilitated,

collaborative modelling of the knowledge domain.

7.2. Summary of key contributions of the research

The primary contribution resulting from this resgawas related to its dealing with the
main research question: A new approach to KET dedsed. Field trials of the new
approach carried out so far suggest that it hasineadvantages over the techniques

applied in other areas.

However, additional contributions have resultedrfrime collaboration of the researcher
with the four organisations involved in this resdar This section will review these in

some detail.
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7.2.1. Contributions to the body of knowledge iretfield of KET

A successful mechanism for the elicitation anddfanof knowledge across individuals
and workgroups has been developed, refined andatad in the field. This approach is
based on the collaborative development of modelthefknowledge domain, which
constitutes the key to overcoming some of the knbmrtations of other approaches.
Also, the approach has a people-based perspectitienay dependence on the use of
information and communication technologies, butsdoequire a KET facilitator or

moderator.

In order to help organisations understand howrtbig approach to KET can be applied
in practice, this research designed a method #faiab a set of steps that organisations

can run. These are:
1. Identifying keyconceptswithin the knowledge domain.

2. Using those concepts as a starting point for thialmarative development of one or

moremodelsof domain knowledge.

3. Analysing the connections between these modelgranexperienceof individuals

involved in the KET exercise.

The KET method developed has been called CoMExchvisitands for Concepts-

Modelling-Experience.

A review of the main areas in which the KET probdeinave arisen became a necessary
step in the development of COMEX. This resulted summary of the advantages and
limitations of KET techniques that have been useddifferent fields, including
Knowledge Management, Expert Systems developmentornhation Systems
requirements engineering, and Training and Devetogm The outcomes of such a
review become, in themselves, an additional coution to the body of knowledge in
the field of KET.

A comparison of the observed outputs of the impletiadéon of CoMEX in the field and
the known deficiencies of other approaches as iestm the literature was conducted.
Its results suggest that COMEXx overcomes some @fntlin limitations of existing

techniques for KET. In particular, that CoMEX leeen, so far, successful in:
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Eliciting and transferring knowledge relating to ffelient aspects of an
organisation’s activities, including knowledge ab@uocesses, products, projects

and programmes, and also knowledge about skilmdfcular individuals.

Running with a reasonably modest number of requerémin terms of time, effort
and other resources from the organisation andritieiduals involved in the KET

process.

Motivating experts to contribute their knowledgedaalso stakeholders to acquire

and reuse the knowledge of experts.

Increasing the ability of experts to contributeithk@owledge.

7.2.2. Contributions to the success of the orgatisas involved in the research

Throughout the research reported in this dissertatbllaborations with four different

organisations were established and successfullyplated. The multiple case study

involved, chronologically, the following knowledgetensive organisations:

1.

GTM Ltd. A major gas turbine manufacturer basedhe UK, part of a global

organisation.
Cranfield University. An academic institution whdhe researcher was based.

PowerTech UK Ltd. A power conversion systems mactufer based in the UK,

part of a global organisation.

MoDinfra. A section within a project management angation in the defence

industry.

Based on the assessments of individuals from tleoganisations, in addition to the

elicitation and transfer of knowledge, the applmatof CoMEx had secondary, positive

effects that included the following:

1.

Some outcomes of the process of applying CoMEXx rhecan explicit source of
knowledge for reference by members of the organoisatThe following were
identified during the field work:

a. Models of different aspects of the knowledge domiglevant to each

organisation.
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b. Recordings of discussions of relevant topics thatewheld involving key
organisational participants.

c. The formation of a team of individuals at MoDInfcmmmitted to achieve a

common, institutional purpose.

2. The development of new and existing communitiesedriby the interests of some
of the project participants, which in some casesgaontinuity to the knowledge

exchange initiated by the application of COMEX.

All the organisations involved in the multiple casteidy argued that they benefitted
from the project to such an extent that they weosv mware of the need to
institutionalise, as part of their daily work, tH€ET activities facilitated by the

application of COMEX.

Their involvement in this research became, for smh¢hose organisations, a pilot
study that raised awareness of the importance iaitied), sharing, reusing and

managing knowledge for their success.

7.3. Limitations of the research
The limitations of this research are determinedhayfollowing two broad issues:
* The nature of the domain of KET in organisations.

* The practicalities of the implementation of KET jeis in organisations.

7.3.1. The nature of the domain of KET in organisans

Knowledge elicitation and knowledge transfer haeerbaddressed by this research as
two interconnected processes related to the creatlmaring, evaluation, dissemination
and adoption of knowledge.

There are in the literature many definitions of wiexlge and these vary widely from
one author to another. Thus, understanding whdt eathose concepts (i.e. knowledge

creation, sharing, evaluation, dissemination araptidn) means and how they could be
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studied proved challenging. The same principleliappto the analysis of what

expertise means and what defines an expert.

The human nature of knowledge and the difficulassociated to the measurement of
success of its elicitation and sharing also becawdent during the implementation of
the research. While organisations such as GTMdade high priority to their KET
project, for PowerTech UK Ltd CoMEx became yet aeottool, with relatively little

attention by management during its implementattagess.

Additionally, the researcher found that factorshs@s organisational structures and
practices had a major effect in the way KET prgagere conducted and their outputs.
For example, the Customer Service departments of manufacturing organisations
were involved in the research at different stageth@ multiple case study. Customer
Service had a different place within each of th@seorganisations’ structure: it was an
autonomous department in one of them, whilst in #econd manufacturing
organisation, Service was patrtitioned in small tedinat responded to different sections.
That difference meant that, although both Serviepadtments dealt with customer
queries, their working practices had significarffedences. Those differences were
reflected in the behaviour of participants in tive tKET projects and therefore in their
results in aspects such as the volume of datactetle

Consequently KET is a research area that sharegmdicant number of features with
other domains such as psychology or organisatisnalies. Some of these features
could only be studied to a limited extent as p&ithe conduct of this research. These

include:

» The personal characteristics of individuals, sushtheeir physical, personality

and demographic (e.g. age, sex, socio-economigs3tat

Issues such as individuals’ cognitive and commuitoa styles, and
motivational issues determine their behaviour duET processes and their
outcomes. This research has studied the issweddb personal characteristics
of individuals to a limited extent.
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* Group dynamics.

How individuals act or behave has a major effectranelicitation and transfer
of knowledge and, as a consequence, in the reetilttese processes. The
researcher was aware of the importance of growgte@l| issues such as
cohesiveness, compatibility, homogeneity/heterogggneand environmental

influences for the success of KET. However, thisessch could only deal with

these to a limited extent.

Issues related to facilitation of group dynamicsimy KET exercises could also
be studied only to a limited extent. These inelwghat the right number of
facilitators is, how they are best selected, whairtrole within the KET project

is, and what training and preparation are required.
* How individuals and groups act within organisations

The study of how individuals and groups act in¢batext of an organisation is
related to issues such as cooperation/competitietwden individuals and
groups, organisational structures and organisdtpoldics. The researcher was
aware that these features can determine the sustesplementation of a KET
project in an organisation. However, these issug®wovered only to a certain

extent in this research.

7.3.2. The practicalities of the implementation GET projects in organisations

Knowledge elicitation from experts and its trangfeindividuals and workgroups can
only be studied as these processes take placenvathieal-life context. In order to
achieve this, the author needed to gain accessaiole@arange of sources of evidence
that included documents and artefacts, but alsiwing participants and observing
the development of the KET process. These sowfcegidence could only be found in
organisations. However, the difficulties in measgrthe success of a KET project
made it sometimes difficult for organisations tomgoit to a collaboration with a
researcher, particularly during early stages ofréfsearch. This, together with the time
and resources required from the researcher to comadiditional KET projects as part of
the multiple case study, made it necessary to t@perresearch after the collaboration

with MoDlInfra was concluded, even when other figlork opportunities were in sight.

208



Discussion and further work

As a result, the following issues related to thacpcalities of the implementation of

CoMEX in organisations could only be studied tovated extent:

Knowledge domains which can benefit the most fréma implementation of
CoMEX.

Knowledge representation schemes and choices oélsitht could enhance or

hinder the success of KET meetings.

The criteria to define when the knowledge has belamted from experts and
transferred to other individuals, which determitigs number and length of the

meetings required for this to be achieved.

The differences in the outcomes of combining madglland analysis of
individuals’ experience in the same session as sgp®o carrying out each of

these activities in separate meetings.

The researcher therefore acknowledges that morécappns of CoMEX in the field,

particularly within organisations from a broadenga of contexts, would have been

beneficial for its further development and assessmilthough the development of

CoMEx had stabilised at the time of the collabamatwith MoDInfra, a more diverse

context could uncover new dimensions for furtheretigoment.

7.4. Areas of future work

The researcher has identified two areas that arthwof further research. These are:

The study of the factors which are likely to infhee the effectiveness and

efficiency of the new approach to KET.

The study of the factors which are likely to infhee the applicability of the new
approach in other contexts.

7.4.1. Effectiveness and efficiency of the new amgech to KET

Following on from the analysis of the limitation$ the research described in the

previous section, success of the new approach ® W&uld benefit from the further

study of three groups of features. These are:
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* How the personal characteristics of individualsetffthe success of the KET

project, and how can the new approach be moditiesbnsider this.

Running a KET exercise using CoMEx within organaa with a more diverse
workforce, e.g. including people from different agend backgrounds, could
provide the setting to study the effects of pertaharacteristics in the KET

process.

Also, providing guidelines for the selection of CBM participants, and in
particular the experts, could help making the metmore efficient.

* How the dynamics of a KET team as a group affeetdticcess of the KET
project, and how the new approach can be modifiemnhsider this.

So far all applications of COMEXx involved peopleomnad been in contact with

each other, at least informally, in the past. Eisexx where the KET teams are
composed of people who do not necessarily know e#odr would add new

variables to the analysis of COMEX.

* How the issues related to how people act withindbwetext of an organisation
affect the success of the KET project, and how rte& approach can be

modified to consider this.

Organisations where cooperation is required butetle a known competition
between different teams and units could providéaal setting for the study of

the success of COMEX in motivating people to slhiaee expertise.

It is also important that issues related to theanigation and implementation of a KET
exercise following the new approach are also studliether. This includes, among
many others, the level of support that is requfrech management for a KET project to
be perceived as successful, the number and durafidhe KET sessions, and the
feasibility of implementing the approach using natdkms available to hold virtual
meetings for teams whose participants are geograiphidistributed. Any lessons
learned in this area would also need to be embenid#dte definition of the proposed

approach to KET as they emerge.
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Other issues that will also benefit from furtherdst include:
* How the success of CoOMEXx as a KET method can beclvatuated.

If costs and benefits derived from the implementattf COMEX in a particular
context could be quantified, what would be the itssof a cost-benefit analysis

and how could these results be transferred to acihaexts?

» How the scope of the new approach to KET can berdgd to also help the
organisation to transfer the knowledge newly aagulyy COMEX participants to

other individuals and work groups.
» The types of models and knowledge representatibanses that can work better
in:
o Facilitating KET within the teams participatingKET sessions.

o Helping the organisation to transfer knowledge frparticipating

groups to other individuals and work groups.

* Providing guidance on the best way to choose trmwlatdge representation

scheme in each domain.

Given the success of COMEXx as a team building eergithin MoDInfra, the trial and
evaluation of the method as a team building toahls recommended as an area of

further research.

7.4.2. Applicability of the new approach to KET other contexts

During the conduct of this research it was possiblapply the proposed approach to

KET successfully in four organisations, accordiaghe following distribution:

» A manufacturing organisation, addressing the elildh and sharing of product-

related knowledge.

» Aresearch organisation, addressing the elicitadiaoth sharing of process-related

knowledge.

* A manufacturing organisation, addressing the eliimh and sharing of process-

related knowledge and knowledge about informatieeds of individuals.
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* A project-based organisation, addressing the atiot and sharing of project-

related knowledge and knowledge about individuals.

Thus, the KET exercises reported in this dissemathave largely fallen within
engineering or related areas. At this stage tbhpgweed approach to KET would benefit
from a study of its applicability in other orgarisaal contexts and addressing

knowledge related to other aspects of the orgaarsatactivities.

7.5. Concluding remarks

This thesis has reported a successful researclegbrtjat spanned over four years,
involving knowledge workers from four major orgaatisns. This project has made a
significant contribution to the body of knowledgeradable in the knowledge
management domain.  Furthermore, there have beeuwifisp benefits for all
stakeholders, derived from their relationship viite PhD research reported.

For the researcher, this project has meant an appty to consolidate his academic
background with invaluable industrial experienagl#ding him to conduct rigorous and

relevant research in the future.

For the Department of Informatics and Systems Eeeging at Cranfield University this
has been an innovative project which has succégsintovered an area that is likely to
bring new opportunities for teaching and reseaashyell as further collaboration with

industry.

Individual researchers at Cranfield University at@mefitted from their participation in
the project. By the time this project was comgaetall but four of the PhD research
students who patrticipated in the KET exercises bhldady completed their PhD
research successfully. Although it is difficult telate such a success directly to their
participation in a CoMEx exercise, it may well haveen one of the contributing

factors.

Middle and senior management at GTM Ltd realisgdydrticipating in this project, the
potentials of its tacit knowledge base. The compaeo understood the importance of
the lessons learned by its Service engineers oailg dasis for all its engineering
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activities. The company is currently exploring fleasibility of running new projects
under the banner of ‘learning from use of GTM prcdu

PowerTech UK Ltd found in the KET exercises a sasfid experience that has been
replicated in other occasions including internalonPowerTech engineers.

Additionally, the models produced during the exsgsi have been used with the dual
purpose of understanding best practices acrossaimpany and evaluating the results

of the PowerTech KM project.

With the implementation of the KET exercises, Moftdrhad a successful start of their
programme. This helped them complete their comemitisr during the first year of the
programme successfully. They have recently ackedged that the models produced
during the exercise helped them implement, durimg initial stage, not only the

expected tasks but also the necessary changes pbatin

This research started by focussing on the way irclhwlcomputer-based technology
could be used to improve knowledge capture andgfean Its emphasis changed from
looking at technological aids to looking at the jpleoand processes involved in
capturing or transferring knowledge. In that respiefollowed the same path that many
other researchers in the field have travelled. Féméicular contribution of this research
has been to design and test out a process to apepm the transfer of knowledge.
Initial trials have yielded good results and sugdleat the approach has real value. In
particular it allows knowledge transfer initiativesbe targeted in a way which was not
possible with standard approaches. The full p@kand implications of the approach

have still to be explored.
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Appendix A

DATA COLLECTED AS A RESULT OF THE FIELD WORK

Introduction

A DVD is enclosed with the aims of supporting armnplementing the information

contained in the body of the PhD thesis.

The DVD contains a description of all the data extkd and analysed during the field
work and a sample of these data for the purposdtustrating the data collection and

analysis processes.

Organisations where the data originated
e GTM Lt * PowerTech UK Ltd

* Cranfield University * MoDinfra

Relevant dates

Organisation Dates

GTM Ltd February 2007 to March 2008

Cranfield University February 2008 to November 2008

PowerTech UK Ltd August 2008 to February 2009

MoDlInfra December 2008 to November 2009

Contents of the DVD

For every organisation involved in the researchfdfiewing information is included, at

least partially, in the DVD:

» Original data collected Includes, for every implementation of COMEX, the
mail communication held, reports written after nregt, researcher’s notes,
voice recordings, photographs taken and documentsfis reviewed by the
researcher with the aim of supporting the impleraton and evaluation of
CoMEXx.



Results of the data reduction and transcriptions This is a subset of the data

collected. It includes all the data (or transdoips where appropriate) that were:
o Collected during the implementations of CoMEXx, and
o Considered as relevant for at least one of thewvieilg purposes:
a. Addressing the research questions
b. Refining COMEX

Results of the coding of the relevant ddtesitlevel coding). This data set is
guantitatively similar to the one that was alreguigsented as ‘data reduction
and transcriptions’. However, the documents idetliin this data set have been
coded following the process described in chapteroWthe thesis. For the
coding of this data set, these documents were gaintoded in paper, and

scanned to include in this appendix a copy in ed@dt format.

Results of the data analysis This is a single file containing a table that
summarises the patterns identified from the datéeated in each particular

organisation.

Additionally, the following information is includeid the DVD:

Cross-case analysis A table that includes the summary of patterrad there
common in the data collected in all the individoase studies and contributed to

addressing the research questions.

Confirmation of permission granted by the organisations involved in the
researchto publish the sections of the thesis that are concerned thigr
participation in the study. The information inclddecovers GTM Ltd,
PowerTech UK Ltd and MoDinfra. In the case of i@&d University,
approval granted by the PhD supervisor to subm# wWork was considered

sufficient for this purpose.
Information useful for th&erification of conclusions

On completion of the PhD thesis the researcheracted one individual from
each of the three organisations involved in theaeh. A summary of the



conclusions of the research was provided, with quest for feedback. The
positive feedback received from three organisatignsicluded. As with the
permission to publish (see above), the informatiaiuded covers GTM Ltd,
PowerTech UK Ltd and MoDInfra.

In the case of Cranfield University, the extendiwedback received during the
interviews conducted six months after the KET eseicwas considered enough

for this purpose.

Finally, each folder contains a folder summary fatescribing its contents, based on

the following information:

Folder information:

Folder name:

Folder location:

Folder contents information:

Organisation where the data
originated:

Contents are valid for the
following purposes:

Relevant dates:

Original contents:

Format(s):

Brief description:

Elements included in this
folder for the purpose of PhD
assessment:




Format of the information included in the DVD

The DVD contains information in the following formsa

Microsoft Word (2003 version): Documents such agorts, interview

transcripts etc produced by or provided to theardeer during the field work.
WAV: Voice recording of interviews and discussidredd during KET sessions.

PDF: Documents saved after being coded and scamkisd.e-mails were saved

in this format.
Microsoft PowerPoint: Presentations delivered ffedent contexts.

JPG: Photographs taken during the implementatib@0MEX in the field.



Appendix B

KEY IDEAS AND THEMES FROM THE IMPLEMENTATIONS OF CMEX IN THE FIELD

B.1. Key ideas and themes from the knowledge eliation and transfer project at GTM Ltd

I. CoMEx approach : The implementation of knowledge elicitation and transfer based on collaborative modelling the operation of gas turbines

A. Outcomes of the The outcomes identified by individuals can be grouped into four main categories:

application of CoMEX 1. Learning by experts:

Experts involved were aware of their role within the project as sources of relevant knowledge to be elicited.
However, two main reasons made them feel motivated to participate and contribute:

- The project aimed to produce a fault diagnosis system based on their knowledge, which could reduce
their workload. This emerged from comments such as the following:

“It will definitely help them [customers] to stop ringing me at 3am and pulling me out of bed when | am on
call”

“It will help the Help Desk in terms of time saving in getting to the root cause of failures”

“This will reduce the out-of-hours workload. Or just reduce the workload”

- They had rarely discussed the topic of gas turbine operation from a perspective other than related to
specific problems. Comments such as the following were made by experts:

“Very rarely you get to dig into everything surrounding what you do”

“It is good to take a step back and look at the whole system [gas turbine]”
2. Learning by stakeholders:

Stakeholders claimed that their participation in the exercise increased their knowledge base. Also, they mentioned




B.1. Key ideas and themes from the knowledge eliation and transfer project at GTM Ltd

that it changed or added to their views on the way the system operates and how it can fail. The following
comments were extracted from the data collected:

“The information was useful for the things that some of us are doing”
“It changes your views on the way the system operates and how it can fail”
“It just helps to build an extra piece of the jigsaw”

3. New explicit resources became available:

A Bayesian network that captures the symptoms and root causes of specific faults in gas turbines was developed.
Many uses were identified for such a model, including the one described by the following comment from a GTM
manager:

“We can put this Bayesian network in a kind of commercial form and start to invest in putting its information
somewhere into our system”

Over 10 hours of recordings of Help Desk expertise are available to GTM engineers and managers for future
reference.

4. New communities of interest:

This was the first attempt to bring together Help Desk experts and engineers from other GTM departments in order
to discuss issues of common interest. After the exercise, all engineers felt that it had become easier to talk to the
Help Desk when needed.

“We need to get the experts together: design, service, software people to come up with what is that we have to do
and how”

“It now seems easier to know who knows about what when we have a core engine problem”




B.1. Key ideas and themes from the knowledge eliation and transfer project at GTM Ltd

B. Modelling

The process of developing a model of fault diagnosis in the form of a Bayesian network led to

More than 10 hours of discussion of failure modes and their root causes between individuals from different
departments.

Expertise of Help Desk engineers challenged the perception of engineers from other departments about key
areas of the domain that were represented by either nodes or quantitative values in the Bayesian network.
Understanding of established knowledge in Design and Manufacture was modified as a result of agreeing in

graphically representation of specific causes of failure modes.
Participants highlighted this through comments such as the following:
“It changes your views on the way the system operates and how it can fail”

“This has been a good way of extracting their knowledge”

C. Participants

Participants were selected by the managers of at least two of the departments involved: The help desk and the controls

department.

In terms of the selection of experts, management was aware of the value of the expertise of Help Desk
engineers and therefore selected some of the most experienced in the department to participate in the

project.

With regard to stakeholders, design, development and manufacture engineers were selected by managers
on the basis that they are some of the key stakeholders of the knowledge about gas turbine operation.

D. Type of knowledge

Knowledge about the operation of gas turbines, their failure modes, causes, symptoms and solutions was elicited from
service experts and transferred to other departments.

E. Technologies

Information and communication technologies were only used to support the preparation and running of the exercise.
Email in particular was heavily used to organise every meeting and knowledge elicitation and transfer session.

The only technology used during the running of the exercise was a voice recorder to keep a record of the discussion and
with data collection purposes. Occasionally a data projector was also used.




B.1. Key ideas and themes from the knowledge eliation and transfer project at GTM Ltd

Il. Other approaches : The limitations of other approaches to KET versus the application of COMEx

GTM Ltd had tried two different mechanisms for the purposes of eliciting knowledge from experts in the past. Both projects had failed to provide the
expected outcomes in the views of managers.

1. One of these relied in one “passionate man” doing the work. It failed when that person was not able to carry on.

2. The second one sought to elicit the knowledge from experts and make it explicit. It sought to motivate them to contribute by providing free food
and drinks during the sessions. There was no record in the company of the knowledge elicited during that project.

The following comments from managers suggest that GTM Ltd considered CoMEXx a successful approach:
“This has been a good way of extracting their knowledge”
“Very interesting process from the experience sharing”
“More useful was to know the process than the information itself that came out of it”

“We have always thought: ‘there is an engineering problem; this is the solution’. You [the researcher] have taken one step forward. If it isn't that,
what else could be?”

The following comments from managers suggest that it would be beneficial for GTM Ltd to run a process like COMEXx on a regular basis:
“We need to have a function, a section in charge of this kind of activities”
“We have an interesting base for a project here”

“We need to get this process institutionalised and we lack the drivers to achieve that, and it worked with your exercise. Knowledge sharing is a big
topic and this process has told us where we can start”

A. Demands from The KET exercise at GTM Ltd only required participants’ attendance to the 3 sessions. Although experts’ time has a cost
participants for the organisation, in the words of managers it is not like “the long time” that other projects had taken in the past.
B. Experts There is no evidence in the data collected to suggest that the KET exercise was limited by the ability of experts to

contribute their knowledge. One of the key points that an expert highlighted as an interesting experience was:

“being able to tell the design people that certain things didn’'t work as they thought”
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C. Moativation 1. At an organisational level:

A presentation was given to management at the end of the project in an attempt to relate CoMEXx outcomes to
critical success factors. Management discussed the value of the exercise and was willing to take it further.

“Certainly this is a good work [...]. It has not only made us think about how we work but most importantly it has
made us think about how we want to work in the future. A lot of potential has been realised. We know we can
develop it further”

2. At an individual level:

Interviews on an individual basis were held six months after the end of the exercise in order to explore potential
impacts of the KET project in ways of working. Six stakeholders argued that they had benefitted from it. One
stakeholder had changed his role since the exercise and was not clear about the benefit for its current role.

lll. Group dynamics : CoMEx and the facilitation of group dynamics

A. Variables affecting At the time the KET exercise at GTM was run the method was being shaped. As a result there was not enough
individuals’ comfort awareness of the importance of considering variables affecting individual comfort zones.
zones

However, the sessions were run in a relaxed and informal environment where individuals felt motivated to participate.
There is no evidence in the data collected that suggest that intrapersonal, interpersonal or environmental variables
affected the contribution of any of the individuals involved or the success of the exercise.

B. The role of the facilitator | At this early stage of the development of COMEX the role of the facilitator was focused on the elicitation of knowledge
from experts in order to build the model. It later became evident that the facilitator needed further skills to focus on the
transferring the elicited knowledge to other participants by encouraging their participation.

C. Communication The observation, recordings and notes taken during the KET sessions show that participation was not restricted to
experts’ contributions. Stakeholders contributed actively to the debates, even when it was only to raise questions and
concerns in the search for experts’ answers and support.

Given the way the exercise was run, some stakeholders were able to challenge the knowledge of experts, which resulted
in intense discussions leading to learning by both parties.
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IV. Evaluation : Evaluation of the KET technique
The KET exercise was evaluated in two ways:
1. At an organisational level.

A presentation was delivered to a GTM team including managers and some of the participants in the KET exercise, in an attempt to relate
CoMEXx outcomes to critical success factors for the organisation. As has been shown in other sections of this appendix, management saw the
value of the exercise and was willing to take it further.

2. At an individual level: interviews were held on an individual basis six months after the end of the exercise in order to explore potential impacts
of the KET project in the way of working of GTM engineers. Six stakeholders argued that they had benefitted from it. One stakeholder had
changed his role since the exercise and was not clear about the benefit for its current role.
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I. CoMEx approach : The implementation of knowledge elicitation and transfer based on collaborative modelling the PhD research process

A. Outcomes of the
application of COMEXx

The outcomes identified by individuals can be grouped into four main categories:

1.

Learning by experts:

All experts found it useful to discuss PhD research as process. All but one mentioned that they had only looked at
the PhD process by focusing on one specific stage at the time. One expert argued that it had changed her view of
the challenges that the PhD research process involved. The following comments have been extracted from the data
collected to support these findings:

“it did make me re-think the postgraduate process and training issues [...] and also the effectiveness of a structured
approach”

“it did maybe make me consider the PhD process from a more strategic perspective”

“l wasn't aware of what goes on [in the PhD research process] from the academic point of view and how much
students have to achieve by certain dates”

Learning by stakeholders:

Data collected suggest that all stakeholders learned from the academics involved in the KET exercises. The
following are examples of such data:

“It's got me thinking about what | need to be doing. | was all the time thinking about the parts of the process rather
than the whole picture. | realised how much | know and don’t know about the process, which | find very useful”

“It gave me a clear idea of the process. | didn’t have that idea before”
New explicit resources became available:

Four different models of the PhD process were produced. The models were described as useful tool for many
purposes (e.g. training, guidance etc) by all individuals.

“the courses on research methodologies and research training should use this model”
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“I now have a plan and a proper structure. If | follow it, it should be OK for me”

“the model clarifies and extents it [the PhD flowchart provided by the University]. They are developed from different
points of view”

“it [the model] says what to do, how to do, and I think it is really useful”

“I would definitely put this [model] up here for reference. What happens day to day may not be represented, but in
general it works”

“it [the model] introduces you to the whole PhD process and tells you a plan of how you are going to do it”

Additionally, over 5 hours of recording of the analysis of the PhD research process by academics became available,
which could be used to complement the models produced in the documentation of the PhD research process.

4. Expanded new or existing communities

The outcomes of one of the KET exercises were presented by the researcher to PhD students in an attempt to
share that knowledge with the PhD community. PhD students found it interesting and they were provided with
copies of the models produced.

B. Modelling

Four out of the five KET sessions that took place at Cranfield University had modelling as their primary focus. Participants
argued that modelling the PhD process had provided significant benefits.

1. Modelling the process enabled experts to look at the bigger picture of the PhD research, which all of them but one
had never done before. The following comments help understand this point:

“it [modelling the PhD process] broadens the perception of research by allowing to hear from people that are doing a
different type of research”

“[modelling the PhD process] gives people some idea of what they should be doing all the time”

“this [modelling the PhD process] would have helped a new academic who is not experienced in supervising PhD
students”

2. All stakeholders argued that they had learned by modelling the process in collaboration with academics. The
following comments have been extracted to support such claim:
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“arguing my points of view during the meetings and modelling it cleared up in my head what | thought the process
was”

“more useful than any of the existing formal mechanisms [to provide training to new students]”

“it was useful to see that other people had a similar perception [of the PhD process] to mine, leading to an agreed
model”

“It was useful because when | did my research many things went wrong. By going through the development of the
model | could see what | did wrong in the past”

“it is good to talk to others in my situation and to the experts”

C. Participants

1. The selection of participants:

The researcher approached potential participants based on his experience at Cranfield University, in discussions
with his academic supervisor and following the same principles applied by GTM Ltd. These are:

a. Experts would be academics with substantial experience in supervision of PhD research and staff from the
Remote Monitoring Department, also experienced in the formalities of the PhD process.

b. Stakeholders would be PhD students from a range of domain areas and across the spectrum of stages in the
PhD process.

2. The validity of the selection:

Data collected and excerpts presented in this appendix suggest that the selection of participants was appropriate for
the purpose of the exercise.

D. Type of knowledge

Knowledge related to the requirements, stages and challenges of the PhD process was successfully elicited and
transferred by applying CoMEXx at Cranfield University.

E. Technologies

Information and communication technologies were only used by the KET facilitator for the purposes of organising the
exercises and requesting feedback from participants. Data projectors and a computer were used at some KET sessions to
facilitate the display of information already prepared.
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Il. Other approaches : The limitations of other approaches to KET versus the application of COMEx

A. Demands from
participants.

The KET exercises at Cranfield University only required participants’ response to an initial interview, their presence in the
KET sessions and their response to a final questionnaire.

B. Experts There is no evidence in the data collected to suggest that the KET exercises at Cranfield University were limited by the
ability of experts to contribute their knowledge.
C. Moativation Data collected suggests that both experts and stakeholders were motivated to contribute and learn from others during the

exercise.
1. Experts:

Academics were motivated by the fact that they would be able to provide their views of the PhD research process
and it would support PhD students. On completion of the exercises only one of the experts mentioned that he had
had a similar type of discussion in the past. All experts found it motivating, would recommend participating in the
process to other people, and would discuss PhD research as process again. One expert found it so interesting that
she argued that the exercise changed her view of the challenges that the PhD research process involved. The
following comments were extracted from the data collected with the aim of supporting those claims:

“l found the process and discussions very interesting”

“I hadn’t understood what goes on from the academic point of view and how much students have to achieve by
certain dates”

“I would be delighted to contribute again”
2. Stakeholders:

Prior to the exercise stakeholders found it motivating to talk about PhD research with the academics that were
involved, as the following comments suggest:

“[the project] sounds very useful to me [...] if it's possible | definitely would like to attend”

“[the project] sounds interesting [...] I'll definitely be there”
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On completion of the project stakeholders argued that such an opportunity was needed from early stages of their
research. The following comments support those claims:

“it was useful to see that other people had a similar perception [of the PhD process] to mine, leading to an agreed
model”

“it is following the model that | have progressed, and being there was very very useful”
“it was quite helpful to see that everyone else was in the same position”
“the exercise was very good and helped put things in perspective”

“I really enjoyed the discussion”

lll. Group dynamics : CoMEXx and the facilitation of group dynamics

A. Variables affecting
individuals’ comfort
zones

Although it did not emerge during the data collection, the researcher perceived that an incident that took place during the
second exercise had a significant effect in participation, particularly in those people sitting next to the person. The incident
raised awareness of the importance of considering the variables affecting individuals’ comfort zones.

Data collected in the form of photographs and notes show that following that incident the researcher considered
intrapersonal, interpersonal and environmental variables and the solution adopted was incorporated into the definition of
CoMEx.

B. The role of the
facilitator

Although no direct reference to facilitation was made in the data collection, all participants agreed that the KET sessions
could not have been run in a different way. The following comments were extracted from the data in order to support that
claim:

“it was well organised”
“the way we did it was the best to do it”

Starting from the second exercise the facilitator had a more active role in trying to control the group’s dynamic and enable
participation by all group members. This was not successful in the third exercise (see description of the subject
Communication below). This suggested the need to focus on the required skills of a facilitator. The issue was addressed
and incorporated into the definition of CoMEX.
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C. Communication All participants in exercises | and Il had an active role in the communication of their ideas. Experts in exercises | and Il

only spoke during approximately 50% of the time of the KET sessions. (this figure was produced by analysing samples of
the discussions recorded).

Although it was not highlighted strong enough by participants in the data collected, the researcher perceived that a
problem related to the dynamics of group discussions had a significant effect in participation. The following comments from
participants refer to the issue that raised awareness of the importance of issues affecting communication for success of the
group exercise:

“one participant quite strongly imposed his view upon the rest of the team throughout”
“one professor scared the students and was dominant; he was all the time having something to say”

Data collected in the form of photographs and notes show that these issues were addressed and the solution was
incorporated into the definition of CoOMEX.

There is no evidence in the data collected that suggests that communication-related issues had a negative effect in the
success of the exercises following the Cranfield experience.

IV. Evaluation : Evaluation of COMEx as a KET technique
KET exercises at Cranfield University were evaluated in two ways:
3. Immediately after the exercise by asking participants
a. Whether the sessions had had an effect in their understanding of the domain.

b. Whether the meetings could have been run in a different way. As in previous exercises some suggestions for improvements were
made. However, comments were positive as the examples in this table suggest.

4. Six months later

a. By asking participants six months later whether CoMEx had had an effect in the way they deal with issues that they consider critical
for the success of their PhD research.




B.3. Key ideas and themes from the knowledge eliation and transfer projects at PowerTech UK Ltd

I. CoMEXx approach : I. The implementation of the KET exercise based on collaborative modelling the process of handling customer queries

A. Outcomes of the
application of COMEXx

The outcomes identified from the data collected can be grouped into four main categories:

5. Learning by experts:

All experts mentioned that CoMEx focused their minds on the processes that they normally go through, and
also that it made them consider how they operate and what information resources they need and use.
Examples of this include:

“I had forgotten all the processes we have, so the discussions helped as a reminder of them all”.

“It made me consider the way we operate & also ensure that adequate documentation is generated”.

6. Learning by stakeholders:

All stakeholders mentioned that they got to know more ways of handling customer queries and also more
information resources. Examples of this include:

“l expect some improvement in my work”
“The discussions highlighted some other ways of acquiring information that could help me in the future”

The KM team understood the key issues that were used to define the focus of its work during the following
three years. These included the Service engineers’ way of working and their knowledge requirements.

7. New explicit resources became available:

Several models were produced capturing processes and knowledge management issues relevant to Service
engineers at PowerTech UK Ltd. These were in use by the KM team at the time of writing this dissertation.

More than three hours of discussion of topics that are key to the success of the company were recorded,
where experts’ contribution accounts for more than 80% of the time.

8. Communities of interests:

Some stakeholders found that knowledge sharing communities were in place in other PowerTech units using
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internal facilities such as Lotus Notes Teamrooms. As a result they engaged in collaboration with these
virtual communities.

B. Modelling

Participants argued that the models and the explanations during their development helped understand the process of
dealing with customer queries and revealed new sources of information available.

“The process had a good effect in my understanding and it would help if we put more people into this process”.

“After the model [was developed] everything was made clear and everyone seemed to be on the same page”

C. Participants

The list of potential participants were provided by the managers of the Service department and Innovation department
according to the following principles:

3. Experts were Service engineers with significant experience in dealing with customer queries, who had been
with PowerTech for 12 years as an average. They were chosen from a list provided by PowerTech UK Ltd
middle management.

4. Stakeholders fell into two categories: Junior engineers that needed training and familiarisation with

PowerTech ways of working; and members of the KM team who needed familiarisation with the company and
also an improved understanding of the areas that required the attention of the KM team.

D. Type of knowledge

Knowledge relating to different aspects of the organisation’s activities was successfully elicited and transferred using
CoMEXx. These are:

3. Process knowledge, related to dealing with customer queries effectively and finding the knowledge needed to
achieve that aim.

4. Knowledge about information requirements of Service engineers at work.

E. Technologies

Evidence shows that Information and Communication Technologies were only used by the KET facilitator for the
purposes of organising the exercises and requesting feedback from participants.

Il. Other approaches : The limitations of other approaches to KET versus the application of COMEX
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A. Demands from participants. | KET exercises at PowerTech UK Ltd only required from participants their response to an initial interview, their
presence in the KET sessions and their response to a final questionnaire by e-mail at the time of their convenience.

B. Experts. Notes taken by the researcher during and after the KET sessions show that:

3. The KET sessions took place in a relaxed, informal environment that helped experts to contribute their
knowledge however they found it easier to do, e.g. through the use of examples, comparing the limitations of
their individual approaches to handling customer queries, etc.

An example of this is the following comment from an expert:
“It was a very relaxing environment; no pressure; nice questions”

4. There is no evidence that suggests that any of the experts found it difficult to contribute their views on the
topics discussed.

Data collected at PowerTech UK Ltd shows that experts and stakeholders were motivated to actively participate in the
exercises for different reasons:

3. Experts: The KET facilitator was a member of the KM team and requested their views on the issues that they
needed help with. Service engineers rightly felt that their contribution would be made worthwhile by receiving
support in the ways they deal with customer queries. The following comments suggest that they were
motivated to contribute their knowledge:

“It is good to have this kind of discussions so that we can learn things that are important for the company,
and include people from other departments”

“I think it was very fruitful”

4. Stakeholders: In addition to the topic mentioned above, junior engineers were motivated by the fact that they
would be discussing their problems with members of the reputable Marine and Offshore Service team, and
they would be able to voice their knowledge-related problems to the KM team in the search of their support
and guidance. The following comments have be taken as an example:

“The discussions highlighted some other ways of acquiring information that could help me in the future”

“Seems to be a very good model [of the process], may be it needs proper document/template”

C. Motivation
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lll. Group dynamics : CoMEx and the facilitation of group dynamics

A. Variables affecting
individuals’ comfort zones

Evidence was collected in the form of photographs to show that the researcher sought to consider intrapersonal,
interpersonal or environmental variables when organising the exercises.

There is no evidence in the data collected that suggests that intrapersonal, interpersonal or environmental variables
affected the success of any of the KET exercises at PowerTech UK Ltd.

B. The role of the facilitator

Data collected using different means highlights the following facts related to the facilitation of KET exercises at
PowerTech UK Ltd:

3. During the running of a KET exercise by a facilitator different from the researcher the following was observed:
a. A reasonable understanding of the principles of COMEx was essential for its facilitation.

b. The lack of commitment to run all the CoMEXx stages had a negative effect in the method achieving
its aims.

c. Limited application of basic facilitation techniques such as questioning had a significant effect in the
success of the KET sessions.

d. Despite the difficulties experienced during the running of that particular exercise, feedback received
from all participants was positive and did not vary significantly from that received during other KET at
PowerTech UK Ltd.

4. The running of the other four KET exercises by the researcher as a facilitator reinforced the validity of the
issues a to c above.

C. Communication

The observation, recordings and notes taken during the KET sessions show that participation was not restricted to
experts’ contributions in any of the five PowerTech exercises. Stakeholders contributed actively to the debates, even
when it was only to raise questions and concerns in the search for experts’ answers and support.
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IV. Evaluation : Evaluation of COMEx as a KET technique
KET exercises at PowerTech were evaluated in two ways:
3. Immediately after the exercise by asking participants
a. Whether the sessions had had an effect in their understanding of the domain.

b. Whether the meetings could have been run in a different way. Some suggestions for improvements were made, though comments
were generally positive and ranged from describing the exercise as “very fruitful” to “just about right”

4. Six months later

c. By asking participants six months later whether CoMEx had had an effect in the way they deal with issues that they consider critical for
the success of their work.

d. By analysing the value of the outcomes of CoMEX for the work carried out by the KM team.

The learning from the CoMEXx exercise guided the work of the team and presentations given to management during the following year. At the time of
writing this dissertation the models were being used as a starting point of the assessment of success of the work that has been completed by the KM
team.
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I. CoMEx approach : The implementation of knowledge elicitation and transfer based on collaborative modelling the notion of supporting the life of

soldiers in the field.

A. Outcomes of the
application of COMEXx

The outcomes identified by individuals can be grouped into four main categories:

1.

Learning by participants

At an individual level, participants learned about the domain of infrastructure to support life of soldiers in the field
and about the skills and experience of team members. The following comments have been extracted from the data
collected to support this claim:

“the exercise significantly broadened my understanding of the [MoDInfra] philosophy”
“[the exercise] has made things clearer to me”

At a team level, the exercise helped the team reach a common understanding of what they were to deliver and
how. The following comments illustrate this:

“[the exercise] stimulated significant consideration [...] as to what we are looking to deliver and to who”

“The [MoDInfra] team is now on its feet and following the two sessions now in full swing and beginning to leave
me behind”

Models

The models became useful tools to be used by MoDinfra in the following stage of its programme, as the following
comments suggest:

“[the models] have shown areas | feel we are responsible for on one page”
“I have already begun to use the model to assist with the preparation of programme documentation”

“the model could be incorporated into the Quality Strategy Document and is a very useful strategy and
reference document”

“[the models] have become useful in measuring actual activity [of MoDInfra]”
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3.

Team building

The application of COMEX supported MoDInfra in their aim to build a team that had a common view of the
programme from its early stages and could take it forward. The following comments are included in support of this
claim:

“[the exercise] provided a really good team building platform”
“CoMEXx encouraged the team to have a valuable and useful look at what success might be”

“CoMEXx provided the team with a conceptual view of success in the models that is already being used to assist
with the preparation of programme documentation”

“In many respects the CoMEXx philosophy is now embedded within the team’s identity. The team is, therefore,
CoMEx works”

B. Modelling

The process of developing models describing the scope of the programme and its specific projects brought a number of
benefits including the following:

1.

Four days of discussion leading to agreement in the definitions of key terms such as Infrastructure and topics such
as the scope of the program and individuals’ roles and responsibilities. As described by the team leader:

“Imodelling] led the team down a route of ‘question/analyse’, prepare and then deliver which has fitted their
preparatory period well”

The emergence of new areas where MoDlInfra could potentially deliver successful projects, as described by the
programme manager:

“Modelling proved useful in identifying actual activities against which measurement will be carried out, and
which may likely further evolve/refine within the models”

Finally, the way models were developed suited the expectations of participants, as described by the following
comment:

“excellent modelling work”
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C. Participants As established in the definition of COMEX, the organisation was in charge of the selection of participants.

Participants were selected by the MoDInfra team leader on the basis that all team members were experts in their
domains, had unique skills to contribute to the programme and at the same time would be stakeholders of the knowledge
of others.

D. Type of knowledge Different types of knowledge were elicited and transferred during the MoDInfra exercise. These include:
1. Process knowledge related to delivering infrastructure solutions.

2. Project- and programme-related knowledge, in relation to all components of a major programme and their
relationships.

3. Individuals’ knowledge, in relation to experience of team members and potential contributions to the success of the
programme.

E. Technologies Information and communication technologies were only used by the KET facilitator for the purposes of organising the
exercises and requesting feedback from participants. In that sense ICT proved a successful mechanism to support the
application of COMEX, as the facilitator did not have the opportunity to meet the KET team members prior to the first KET
session or after the second one.

A data projector was also used for the display of information during the KET sessions.

Il. Other approaches : The limitations of other approaches to KET versus the application of COMEx

The MoDlInfra team leader had successfully led a number of teams before. His background included management training and knowledge about other
approaches to knowledge elicitation. His comments suggest that he found CoMEXx useful for the purposes of sharing knowledge and building a
common understanding of the domain, as shown below:

“I have seen several programmes start off without such a simple and flexible framework for thinking and without any real idea of the need for
knowledge transfer at the start. | would, therefore, suggest that it has put us ahead of the game”

“CoMEx follows a solid sequence of question, analyse, act: intuitively it seems to follow the same broad logic as other models, e.g.
antithesis/thesis or the well used/abused OODA loop (Boyd cycle — Observe, Orientate, Decide, Act). Either way it does seem to provide a
sound framework for thinking”
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“Imodelling] led the team down a route of ‘question/analyse’, prepare and then deliver which has fitted their preparatory period well”

“The team is, therefore the model [COMEX] works!”

However, the team leader also made suggestions for improvement of the method, as the following comments extracted from his feedback suggest:

“The SECI model by Nonaka and Takeuchi has strong parallels with CoMEx. Both encourage knowledge transfer/sharing. Perhaps CoMEx
could be developed to reflect the cyclic nature of the SECI model?”

A. Demands from
participants

The KET exercise at MoDlInfra required from participants their response to an initial questionnaire by email, their active
participation in the KET sessions and their response to a final questionnaire.

Running the sessions in a remote location was not an imperative. Although it had a cost for MoDInfra, the comments in
this appendix suggest that the perceived benefits outweigh the cost of running the exercise at the Defence Academy.

B. Experts

There is no evidence that suggests that any of the experts found it difficult to contribute their views to the exercise.

The researcher observed that one of the experts contributed to the discussion less that the rest of the team. However,
the MoDInfra team leader mentioned that this was expected given the characteristics of his personality. The same
participant, however, made a significant contribution while working in smaller teams during the second part of the
exercise.

C. Motivation

Although all participants were required to participate in the KET exercise, there is evidence to suggest that they were
motivated to express their views and define their strategy and projects that they would be working on.

1. At an organisational level. The following comments along with others already included in this appendix suggest
that it was a successful

“[CoMEX] has put us ahead of the game”
“The [MoDInfra] team is now on its feet and following the two sessions now in full swing”

“In many respects the CoMEXx philosophy is now embedded within the team’s identity. The team is, therefore,
CoMEx works”

2. At an individual level:
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“l enjoyed the day and it allowed me to understand the Programme better”
“We had a wide ranging discussion”

“[the exercise] has made things clearer to me”

lll. Group dynamics : CoMEXx

and the facilitation of group dynamics

A. Variables affecting
individuals’ comfort
zones

At the time the KET exercises at MoDInfra were run CoMEX had been developed into its fourth version. Such
development included considering variables affecting individuals’ comfort zones.

No data was collected during the MoDInfra exercises that suggest that success of the exercise was limited by
intrapersonal, interpersonal or environmental variables.

B. The role of the facilitator

The following comments by one of the participants suggest that the facilitator played an important role in enabling
success of the exercise:

“The presence of interpretive facilitation was a valuable extra factor in helping the team building that is essential
at this early stage of the programme”

Additionally, in this exercise a second facilitator with significant management skills made a major contribution to the
running and success of the project. The joint facilitation was not initially planned and was possible after the initial two
days of the exercise, when he:

a. Had gained a reasonable understanding of the principles of COMEX.

b. Was aware of the importance of running all the CoMEX stages.
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C. Communication

The observation and notes taken during the KET sessions show that all participants made, at different stages of the KET
exercise, a significant contribution to its success. The following comments, along with some already included in this
appendix, support that claim:

“CoMEx involved all [team members] in an open discussion, exchange of ideas and knowledge transfer”

“We had a wide ranging discussion”

IV. Evaluation : Evaluation of the KET technique

Success of the implementation of COMEx at MoDInfra was evaluated at two levels. These were:

1. At an organisational level

Identifying during the preparation stage and in collaboration with the management of MoDInfra, the organisation’s critical success factors.
Requesting information from the management of MoDInfra with regard to the extent to which the method had helped them in achieving its aim
during this stage of their programme and whether its results were likely to help them achieve their critical success factors.

2. At an individual level

Embedding in the questionnaire used during the post-process review a question aimed at capturing individuals’ immediate reaction to the

exercise.




Appendix C

RELEVANT PAPERS PUBLISHED DURING THE
CONDUCT OF THE RESEARCH

The PhD research documented in this thesis stamtethnuary 2006, focused on
facilitating the elicitation and sharing of knowggel During its initial stage the author
explored the concept of ‘knowledge warehousinga g®tential approach to KET.

An analysis of the term ‘knowledge warehousing’rfduhat uses of such a concept in
the literature vary from an unnecessary upgradéetoncept of ‘data warehousing’
to an up-market label for traditional KM systems.The results of that study were
presented in an international conference and seldot publication in:

GARCIA-PEREZ, A., MITRA, A. 2007. Knowledge warehousing: an appraisal.
In: Stary, C., Barachini, F. and Hawamdeh, S. (EdsKnowledge
Management: Innovation, Technology and Cultures — 8ection of papers
from the proceedings of the 4th International Confeence on Knowledge
Management.Series on Innovation and Knowledge Managemg@i 255 —

264. Singapore , World Scientific.

Additionally, a paper reporting what the author emstiood to be the theoretical
foundations of the term ‘knowledge warehousing’ ywaslished in an international

journal:

GARCIA-PEREZ, A., MITRA, A. 2008. Revisiting knowledge warehousing:
theoretical foundations.International Journal of Business Information
Systems3, 6, 572 — 586. UK, Inderscience Publishers.

An attempt to give the term ‘knowledge warehousiagemantically sound meaning
had already been made. The results were alsonpeesen the same international

conference:

GARCIA-PEREZ, A., MITRA, A. 2007. A knowledge-basedapproach to
knowledge warehousing. 4th International Conferencen Knowledge

Management. Vienna, Austria. August 27 — 28.



Convinced of the complexities of the term ‘knowledgarehousing’, determined by
the nature of knowledge-based resources, the agthaght to approach KET from a
different perspective. A knowledge elicitation migse was then run within the
research community at Cranfield University.

The method used to identify organisational taciwiedge resources was outlined in
a research paper, along with its validation praceSke paper was presented in an

international conference:

GARCIA-PEREZ, A., MITRA, A. 2007. A methodological framework to identify
and measure tacit knowledge-based resources witharganisations.
Proceedings of the 8th European Conference on Kneslde Management

Barcelona, Spain. September 06 — 07.

A revised version of that paper was selected fdilipation in an electronic journal

the same year:

GARCIA-PEREZ, A., MITRA, A. 2007. Tacit knowledge dicitation and
measurement in research organisations: A methodolagpl approach.
Electronic Journal of Knowledge Managemert, 4, 373 — 386. Reading,

Academic Conferences.

As the author had the opportunity to engage in lmloration with a gas turbine
manufacturer (referred to as GTM in the body of thesis) from 2007, the new
approach to KET was developed. The principle€aMEX, still in its early stages,

were presented in two conferences:

GARCIA-PEREZ, A., AYRES, R. 2008. CoMEXx: Facilitating the transfer of
knowledge in organisationsProceedings of the Conference Exploiting
Knowledge and Information in GovernmenDefence Academy of the UK.
October 1-2.

GARCIA-PEREZ, A., AYRES, R. 2008. Collaborative deelopment of
knowledge representations — a novel approach to kmgedge elicitation
and transfer. Proceedings of the 9th European Conference on Knegde

Management Southampton, UK. September 04 — 05.



One of such papers was selected for publicatioanrelectronic journal. It was

revised and published as:

GARCIA-PEREZ, A., AYRES, R. 2009. Collaborative deelopment of
knowledge representations — a novel approach to kmgedge elicitation
and transfer. Electronic Journal of Knowledge Management, 1, 55 — 62.

Reading, Academic Conferences

In the light of the development and implementati@hsCoMEx by 2009 and the
growth of so-called Web 2.0 technologies, the mojpreviously conducted at
Cranfield University was revisited. The authoredaded that although technologies
such as Wikis have great potential there are al$allp in using these as KET tools
which are not yet well understood. This study bagised the advantages of the
approach to KET reported in the thesis over exgstechnology-based techniques.

The results were then presented in an internaticovaflerence:

GARCIA-PEREZ, A., AYRES, R. 2009. Wikifailure: The limitations of
technology for knowledge sharingProceedings of the 10th European
Conference on Knowledge Managememticenza, Italy. September 03 — 04

The paper was later selected for publication irlactronic journal:

GARCIA-PEREZ, A., AYRES, R. 2010. Wikifailure: The limitations of
technology for knowledge sharingElectronic Journal of Knowledge
Management 8, 1, 43 — 52. Reading, Academic Conferences



