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ABSTRACT

One of the fundamental processes indentified irfithlé of knowledge managemeist
knowledge captureln capturing knowledge, it is essential that kfemlge must be
acquired from relevant sources. This can occurne of two ways, through the use
non-human sources (e.g. electronic documents, ma@#onal databasestc) or
human sources. Whilst acquiring knowledge from haman sources can be useful,
knowledge from expert human sources provides atdimeans of identifying the key
steps required in decision making. This procegsitsvn asknowledge elicitationThe
current literature in knowledge elicitation is miginconcerned with capturing
knowledge associated with skills at a cognitiveelevhilst relatively little research has
been performed in capturing knowledge found in plafsactivities. In this research,
we examine the current literature in the field amdestigate the appropriateness of
knowledge elicitation techniques in acquiring phgsiskill level knowledge. For the
purposes of the research, we will look at acquikngwledge of physical skills from
an expert trainer in the field ofixed martial arts Traditionally organisations in this
field use a combination of the apprenticeship legymodel andocialisationto teach
physical skills to its students. The experiment focus on acquiring procedural and
strategic knowledge required to perform two fundatakdy different martial art
techniques, a throwing technique and a submisstchnique. Using an empirical
approach to knowledge elicitation technique sebectelicitation techniques will be
used and applied to acquisition of knowledge. Témuits of the elicitation will be
compared against an initial demonstration providgdhe expert. From this, we will
be able to compare the knowledge elicited from @achnique in terms of knowledge
articulated, both verbally and non-verbally, to l@eaus to identify appropriate
knowledge elicitation methods for the task. Thecpss will be critically analysed in

which conclusions will be made and the potentiaffiother research identified.

Key words: Knowledge Management, Knowledge Capture, Knowletgpuisition,
Knowledge Elicitation, Mixed Matrtial Arts
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1. INTRODUCTION

"The introduction of many minds into many field$eafrning along a broad spectrum
keeps alive questions about the accessibilityptitime unity, of knowledge."

Edward Levi

1.1. Introduction to Research

As we move towards the goal of a knowledge econaryanisations have started to
recognise the importance of their knowledge assetsder to manage the complexity
of knowledge, a field of research, Knowledge Mamaget (KM), has been

established. In their seminal work, Davenport amds&k (1988) defined KM as a
systematic attempt to discover, represent, digiiland use knowledge. By leveraging
know-how, experience, and judgement both internadlyd externally to an

organisation, KM aims to increase the efficiendfeaiveness, quality, growth, and
speed of organisational processes (Ruggles, 1988f creating value from an
organisation’s intangible assets (Wilcox, 1997)isTitecognition marks a conceptual
shift from traditional business values as orgarosatstart to recognise its cumulative

knowledge as being central to its performance (Keucl993).

Like most companies, sporting organisations havatamdance of knowledge in all
aspects of their business. Knowledge is required ligh level in strategic decision
making, as well as everyday administrative taskg¢ha way through to the grassroots
coaching of its athletes. The relatively recent swrcialisation of sport has seen the
potential financial gains increase. With so muclstake, organisations must look at
ways in which organisational knowledge can be aigdoin order to gain a
competitive advantage. To achieve this, a cultuchbnge is required. Old
organisational models must be replaced by new dBpsrts managers and coaches
must look at the wealth of knowledge with exist¢hbiaternally and externally to their
organisations and find ways to harness it in otddrenefit the athletes, the teams, the
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coaching staff and the organisation (Toohey, Haltwi2004). One such sports
industry, which has seen significant change, has beartial arts and particularly a

movement within martial arts itself called Mixed Mal Arts (MMA).

Mixed Martial Arts (MMA) is a full contact combapert that allows a wide variety of
fighting techniques, from both traditional and rteeditional martial arts, to be used in
competition. The rules permit athletes to combitnkiag and grappling techniques,
whilst fighting from a standing position as well @s the ground. This allows martial
artists from different backgrounds to compete onegnal playing field. From its

inception in the early 1990’'s, MMA has become ofh¢he fastest growing sports in
the United States, Japan, Europe and Brazil. Tha mdustry player, the Ultimate
Fighting Championship (UFC), saw its revenue exc&260 million in 2008 (Noel,

2008). The emergence of MMA promotional companiesnéw markets, such as
China, Australia and Russia, has opened up thet $poan even larger and more

diverse audience.

The sport of MMA has evolved from traditional maltarts. Whereas the early MMA
practitioners trained exclusively in one art (e/grestling, Boxing, Tae Kwon Do,

Kung Fu,etc), today's modern mixed martial artists have lmdrbrace techniques
taken from various fighting disciplines. Fightershavare unable to successfully
combine techniques from a wide range of disciplanesat a distinct disadvantage.

1.2. Research Problem

Team Ryano in Baldoyle is a MMA academy that coacsieidents to compete in
MMA competitions. Knowledge is a key asset exteslgiwsed in all aspects of its
business. Instructors from different disciplinee tiseir knowledge to teach skills, help
their athletes apply strategies during competitimng improve their performance. The
athletes themselves use this knowledge to acqgeweand improve existing skills. In
addition to the coaching, the organisation bendfdasm the collective knowledge of

the group in tasks as diverse as scouting opponerngsoviding dietary guidance for

16



their athletes. This knowledge provides the orgatioa with a competitive advantage
which has led to their success on both nationalistednational level.

Difficulties arise in the acquisition of this knasdge, when the student fails to pick up
the various nuances required to accurately moaetatit knowledge of the instructor.
The difference between a student’'s knowledge aatidhthe expert’s level is known
as the“zone of proximal development(Vygotsky, 1978). The hypothesis for the
research is that elicitation techniques from tletdfiof knowledge management can

help reduce this gap, by exposing the tacit knogdeaf an expert.

1.3. Project Aims

The aim of the research was to investigate theotikaowledge elicitation techniques,
traditionally used to capture knowledge at a cogmitevel, and to apply it to the
acquisition of physical skill based knowledge, reeg in performing MMA
techniques, from a subject matter expert.

1.4. Research Objectives

The following objectives have been achieved throughthe dissertation and

contributed to the overall outcome:

1. An overview of the extensive body of knowledge taists within the field of

knowledge management.

2. The identification of relevant work done, to daie,the field of knowledge

elicitation

3. Provide a background to the sport of MMA, both @tisternational, national

and an organisational level.

4. Conduct experiments in which knowledge elicitattenhniques, found in the
literature review, are applied to the acquisitioh mixed martial arts
techniques.
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5.

6.

1.5.

Perform a critical analysis of the results in whthle success of the elicitation
techniques can be compared against the knowledgéeel from the initial

demonstration of technique.

Reflection on the process, from which, conclusiamsl future work were

indentified.

Research Methodology

For the purposes of this research, the followingho@ology was used:

1.

2.

1.6.

Identification of valuable knowledge in the orgaatisn
Identification of knowledge sources within the argation

Creation of a list of terms to be used in the dyitine knowledge elicitation

session

Identification of an appropriate set of knowleddiei®tion techniques, to be

used in the knowledge elicitation sessions
Capture of the initial demonstration of knowledgette expert
Engage with expert in knowledge elicitation process

Creation of steps required to perform the techradumm each of the elicitation

methods.

Analyse and compare the knowledge extracted.

Project Deliverables

From the research, the following deliverables aes@nted:

1.

2.

A breadth of knowledge literature review focusingtbe subject of knowledge

management.

A depth of knowledge literature review focusinglomowledge elicitation.
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3. An overview of the sport of Mixed Martial Arts witreference to the Irish
Mixed Martial Arts community.

4. Identification of the knowledge that exists withithe Team Ryano

organisation.
5. The experimental design of the experiments conducte

6. A detailed account of the experiments (including tcorded footage from the
initial demonstrations and the knowledge elicitatsessions and the list of
terms constructed before and during the sessions).

7. A critical analysis of the experiments.

8. Conclusions outlining the outcome of the researofept and the identification

of areas of future work.

1.7. Resources

For the purposes of the research the followinguess were required:

1. Video recording equipment
2. Video editing software

3. Alaptop

1.8. Scope and Limitations

This dissertation is focused on the elicitatioradfubject matter expert from a martial
arts organisation, Team Ryano in Baldoyle. The Kedge elicited from the subject
matter expert is limited to two fundamentally difat martial art techniques used in
the field.
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1.9.

Organisation of Dissertation

This dissertation is organised into the followiriapters:

Chapter 2: Knowledge Management

In this chapter the reader will be introduced te toncept of knowledge. This
will be followed by an examination of knowledge kit an organisation.
Models of knowledge creation at an individual amgamisational level will be
introduced learning. This section will then be doded by an overview of

knowledge management and the various models whishwithin the field.

Chapter 3: Knowledge Acquisition and Elicitation

The following chapter will start with an overview the field of knowledge
acquisition. From this, an in-depth examinationknbwledge elicitation will
highlight the issues that exist as well as idemgythe necessary requirements
for such successful elicitation. This chapter wél concluded with an overview

of the methods that exist.

Chapter 4: Mixed Matrtial Arts

This chapter serves as a means to introduce tlder@ato the field of mixed
martial arts from its inception, both at an intérm@al and national level. The

chapter will then focus on providing an overview ithfe Team Ryano,

highlighting the areas in which knowledge is usgdhe organisation.
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Chapter 5: Experimental Design

The basis for the experimental design will be idirced focusing on
considerations and requirements identified in therdture review. Based on
these findings, the reader will introduced to thetimdology that will be used
to conduct the experiments.

Chapter 6: Experiments and Evaluations

This chapter starts will as detailed account of ithplementation and results
from the experiments. From this, both the resulid the overall methodology
used will be critically analysed.

Chapter 7: Conclusions

In the final chapter, conclusions will be made lbaea the outcomes of the

research and details to future work will be progbse
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2. KNOWLEDGE MANAGEMENT

“Knowledge Management is the collection of procestgat govern the creation,
dissemination, and utilization of knowledge. In dieem or another, knowledge
management has been around for a very long timectRioners have included
philosophers, priests, teachers, politicians, sesiplibrarians, etc. So if Knowledge
Management is such an ageless and broad topic wdtatdoes it serves in today's
Information Age? These processes exist whetherckw®oaledge them or not and they
have a profound effect on the decisions we maketlamdactions we take, both of
which are enabled by knowledge of some type. $fiththe case, and we agree that
many of our decisions and actions have profound land lasting effects, it makes
sense to recognize and understand the processesftbat our actions and decisions
and, where possible, take steps to improve theitguafl these processes and in turn
improve the quality of those actions and decisfonsvhich we are responsible.”

Brian Newman

2.1 Introduction

With the goal of extracting meaningful insightsrfra Subject Matter Expert (SME), it
is important to fully understand the fundamentaiotfetical concepts that underlie this
activity. This endeavour is ingrained in the reafmfKnowledge Management (KM).
The following chapter aims to examine the body wdwledge which underpins KM.
In the first section (2.2), we will examine exactifnat we are trying to extract from
our SME; Knowledge. Here we will define knowledgg éxamining the definitions
that exist in literature as well as differentiatimgrom other cognitive representations
through the comparison of its characteristics. Vileleok at where knowledge resides
in terms of an organisation and how it is acquir@ace defined, section 2.3 will
examine the subject of Knowledge Management (KM).tHis we will see how

knowledge can be systematically managed for thefiiesf the organisation. We will
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look at the various models that exist in the fialsl well as the various processes
required for successful implementation of KM intiti@s.

2.2 Knowledge

When attempting to gain insights from a subjecttenaxpert (SME), it is important to
focus on cognitive elements which are of high vaker us, this is knowledge. So
what is knowledge? This is a question which hasl@gued by early philosophers’
through to the modern times. The classical epistegncal definition, that knowledge
is “absolute true belief! Whilst succinct, definitions in KM literature pnole a more
elaborate definition of the subject. In Section.2.2wve will look at the various
definitions as well as provide an understandinghoftv knowledge differs other
cognitive elements i.e. data, information and wmddection 2.2.2 looks at the
various categorisations of knowledge that exidt literature. We will then look at
where knowledge resides in terms of the organisatiosection 2.2.3. Section 2.2.4
will conclude this section with a discussion ofigas models of knowledge creation
which already exists in KM literature both from tperspective of the individual

through to organisation knowledge creation.

2.2.1Data, Information, Knowledge and Wisdom

To define Knowledge, we must distinguish it fronmeat forms of cognitive elements.
A model used to illustrate this is the Data, Infation, Knowledge and Wisdom
Hierarchy (DIKW), illustrated in figure 2.1. This adel is used to discuss the
relationship between each element. It is importamiote, that several extensions to
the model to include enlightenment and existencek®, 1989; Matthews, 1998).
However in terms of the KM literature, these extmhatategorisations have rarely

been discussed.

As we see from the DIKW model, the fundamental ding block of the pyramid is
the concept of data. Data represents the basidibgiblock in creating the higher

cognitive representations. In figure 2.1, we sest thiebowitz uses Davenport and
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Prusak’s definition of data in which he definesadas$ a set dfliscrete objective facts
about an event’(Davenport and Prusak, 1998; Liebowitz, 2003). Avead Ghaziri
extend this definition by stating that data isistatnorganised and unprocessed (Awad
and Ghaziri, 2004).

expanence, values,
context applied to a
message

Cuartiative:
Cannuelivity
Transacticns
INFORMATION Cuantiiative:
A message meant to Infodratediess
change receiver's dreid o
perception
Cuinrstalhve
DATA Cowl, Spaed
Discrete, abjective Capmcty
facts about an ovent L paderasich
Ralwvance, Clanty

Figure 2.1 Data, Information, Knowledge and Wisdom Hierarty

(Liebowitz, 2003)

Moving up the pyramid is the concept of Informatidnebowitz once again uses
Davenport and Prusak’s definition of information“asnessage meant to change the
receiver's perception”’(Davenport and Prusak, 1998; Liebowitz, 2003). Aw&
Ghaziri (2004) and Nonaka & Takeuchi (1995) botlateeinformation to data in that
information is seen as data that has been procdssadd context, relevance and
purpose. It is important to note that informatiennot simply a collection of data
(Fleming, 1996). Table 2.1 details five mechanismgntified by Davenport and
Prusak, in which is achieved through contextuabsatcategorisation, calculation,

correction, and condensation of data (Davenportfrndak, 1998).
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Method Description

Contextualisation The purpose or reason for collecting the data énfittst place is

known or understood

Categorisation The process of assigning a type or category to data

Calculation Numerical data that is processed and aggregateorder to

provide useful information

Correction The process for removal of errors

Condensation ltems of data are summarised into a more concisa fand

unnecessary depth is eliminated

Table 2.1 Data to Information Conversion Mechanisms

In Liebowitz’s DIKW model, Knowledge is defined &sxperience, values, context
applied to messagesThe definition is important as KM has been cisigd by some

critics for not making this distinction clear. Froeemample, Wilson (2000) noted how
organisations have simple rebranded existing inédion systems as knowledge
systems. He uses the example of the World Bankshasbd Knowledge Services

which was previously known as its Information Seeg (Wilson 2002).

Definitions of knowledge in KM literature provida ansight into the various points of
view in the field. Although not exhaustive, theléoling are a selection of definitions

which are representative of the body of knowledagthe KM.

“Justified true belief”, Nonaka and Takeuchi, 1995

The first definition, by Nonaka and Takeuchi (1998hds its roots in classical
epistemological theory of knowledge. In this ddfon, the theory states that if
something is believed, and we have a justificafmnbelieving it, and it is true, then

this belief we have can be considered as knowle#gé. literature expands this
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definition by providing various perspectives on tecept of Knowledge. The next

definition is provided by Davenport and Prusak @99

“A fluid mix of framed experience, values, contakinformation, and expert insight

that provides a framework for evaluating and incangting new experiences and

information”, Davenport and Prusak, 1998

In this definition, they identify several key commamts of knowledge. The first of

which is Experience. This is knowledge that hastveloped over time through the
accumulation of lessons learnt from its applicatiorthe real world. This historical

perspective provides a framework whereby new sdnatand events can be easily
understood. The second component is values. Thegsesent the personal beliefs of
the individual that are integral to the framewook Which knowledge is used. Thirdly,

contextual information is the notion of an expeki®wledge is specifically focused
on a specific domain of knowledge. Finally, expegights relate to the tools used by
experts such as rules of thumb and intuition ineortb deduce actions from
information without the need to build an answemrirgcratch every time. In their
definition, these components facilitate new infotima to be considered and

embedded into the working knowledge of an expert.

“Knowledge can practically be defined as a capatityact” Hussi (2004)

In Hussi’s definition (2004) of knowledge, he makeference to knowledge and its
practical application. In this sense, knowledgdatsnhighest value form, is seen as
actionable and therefore can be directly applietheodecision making process; thus

making it highly desirable.

“Facts, perspectives, concepts, mental referenceatso truths and beliefs, judgments
and expectations, methodologies, and know-how. tdtataling how to create new

meanings out of isolated information.” Wiig, 1993
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Wiig's (1993) definition of knowledge considers aill encompassing list of
knowledge components as well as a sense makingitaatequired to create new

knowledge.

In accordance with the DIKW model, four mechanisans identified to facilitate the
transformation of information into knowledge asusiirated in Table 2.2 (Davenport
and Prusak, 1998). The interplay between all fochmaisms is the basis for the
decision making process. A combination of informafi instincts, rules, ideas,

procedures and experience which guide actions aoigidns.

Method Description
Comparison The process of being able to critically compare@seof information
Connection Understanding how different pieces of informatioglate to othe

information entities

Conversation The ability to understand other peoples view oorimiation

Consequences The understanding of implications of information

Table 2.2 Information to Knowledge Conversion Mechaisms

Completing the DIKW model is wisdom. It has beeffirceel as the accumulation of
knowledge that encompasses vision, foresightcatithinking and the transferring of
knowledge to different contexts (Rowley, 2007; Awetdal, 2004). The Leibowitz
model defines wisdom as th&ollective application of knowledge in action”
(Leibowitz, 2003). However this definition somewhadtrs the distinction between
wisdom and Hussi’'s definition of knowleddgas a capacity to act’ In truth, the
concept of wisdom has not been widely adopted in IK&fature (Rowley, 2007), as
most authors, in KM, prefer to use a simplified Dikodel whereby the attributes of
wisdom are simply embedded in the concept of kndgge(Davenporet al, 1998).
From this, it appears that the distinction is reotraportant.
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Information

Figure 2.2 Simplified Data, Information and Knowledge Pyramid

(Zimmermann et al., 2003)

2.2.2 Categories of Knowledge

There have been frequent attempts to systematiclalbgify knowledge. These models
have found their roots in various disciplines (suab cognitive psychology,
management science, sociologyg). It has been argued that these classificatione ha
been contrived by the function in which they attémapfulfil (Gott, 1989). While it is
not the goal of this research to differentiate @tegorisations, it is important to
identify the ones which are common in Knowledge B@ement. The following
section will look at three prevalent categorisatidionaka & Takeuchi’s tacit and
explicit knowledge classification, Bennet's Depth Knowledge Taxonomy, and

Awad & Ghaziri’s procedural, declarative, semaaticl episodic knowledge.

2.2.2.1Tacit And Explicit Knowledge

Perhaps no classification has been as widely discljsn terms of KM literature, as

the discrete categorisation of Explicit and Tacnodledge that was proposed by
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Nonaka & Takeuchi in their seminal work, The Knogde-Creating Company
(Nonaka & Takeuchi, 1995).

Using the term coined by Hungarian medical sciemMikhael Polanyi, they defined
Tacit Knowledges the knowledge which is embedded in the mingseople (Polanyi
1967). Tacit knowledge is comprised of intuitiomalues and beliefs that have been
built up from years of experience. Characterisycdhis type of knowledge is often
difficult to articulate, represent, capture or s, however its value lies in its ability
to be repeatedly demonstrated in contexts as vaaedactory floors, research
laboratories, executive boardrooms as well as weryeay lives (Crowley, 2000).

The next category of knowledge, Nonaka and Take(9®5) make reference to is
Explicit Knowledge This can be defined as knowledge that has beecisety and

formally derived from Tacit Knowledge. Once artigtdd, this type of knowledge can
then be structured and codified in formats suclprasluct specifications, scientific
formulas and computer programs, thus allowing ibeéoeasily distributed (Nonaka &
Takeuchi, 1995). As with Tacit Knowledge, all compats of knowledge can be
represented. This form of knowledge is limitedthat it is context specific and can
date very quickly (Awad and Ghaziri, 2004). In arder this knowledge to be of
value, efforts must be made to keep it up to dates making it relevant to the people,

in which, they aim to serve.

2.2.2.2Depth of Knowledge

Another classification of knowledge is the depthkabwledge. Bennet's taxonomy
identifies three distinct types of knowledge, Saoef&nowledge, Shallow Knowledge
and Deep Knowledge (Bennsttal, 2008).

Surface knowledgés primarily used to answer everyday questionsvbét, when,

where and who. Knowledge in this category refersexplicit facts and represents

visible choices without the need for deep undedstanof purpose and underlying

meaning. An example of surface of knowledge wowdHhe case of a student studying

for an examination at a surface level. Whilst tiyise of knowledge might suffice in
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answering questions in multiple choice and those&hvinequiring short answers, in
answering essay type questions, their depth of ledye could be easily exposed. To
successfully answer these types of question, aeddempwledge would be required.
Surface-level knowledge is characteristic of anvitial’s ability to simply memorise
facts whereby understanding of a subject is avoatsti learning is achieved through
trial and error. The lack of critical thinking mesathat this knowledge cannot be easily

applied to other problems (De Jong & Ferguson-tes$b96).

Deeper contextual understanding is requiredSballow KnowledgeBennet defines
this as surface knowledge with some additional asibmal awareness, semantic
meaning and sense-making (Beneéetal, 2008). An example of this would be the
functional knowledge of the steps required to penfa technique in MMA by a
novice in the field. This would typically involvatsations, whereby the technique
could be successfully performed with the applicatd a few basic rules, without the
need for assistance from an expert. However iniedysituations, whereby a more
complex set of rules are required to perform tlohneue based on the assessment of

risk involved, would require a deeper knowledgéhef problem.

Deep knowledgexpands the notion of shallow knowledge in whibk tndividual
develops deeper understanding and meaning. Indilddachieve this state of
understanding through various means. One such wairough experience which
results in the creation of a rich personal arclu&nowledge that is representative of
an individual’s perception of a problem domain.(tlee entire area of knowledge in
which a problem is defined). This archive allowsimagividual to thoroughly process,
structure, and store new knowledge in such a wayittcan be applied to variety of
new complex tasks. Deep knowledge allows individual make critical judgments
intuitively, foresee future events based on exgstiariables, apply best practices and
theories in the decision making process, detectuaedatterns of behaviour as well as

provide the basis for creative thinking (Benatal, 2008).

2.2.2.3Frocedural, Declarative, Semantic and Episodic Knlaslge
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The final classification of knowledge is Awad & Gidis (2004) distinction between
Procedural, Declarative, Semantic and Episodic Kedge. The first type is
Procedural Knowledge It is the knowledge contained in the applicatioh a
procedure. This knowledge is constructed througloratinual cycle of performing a
specific process to the point where an individua@sinot consciously need to critically
examine each specific task embedded in the prdeegsclutch control in driving a
car). Although procedural knowledge is often tdhis is not always the case. The
knowledge required to perform a throw in judo isgqadural in nature however the
difficulties to articulate in words given our lired understanding of laws of motion
and balance would be indicative of tacit knowledga.the other hand, the procedural
knowledge required baking a cake would be expyiattailable in well-known recipes
(Freeman, 2001).

Declarative Knowledgeis defined by Awad and Ghaziri as an awareness of
knowledge. This knowledge provides a point of refee that can be used in
discussion. It be expressed in terms of declarast@ements and indicative
propositions and is therefore explicit in naturlisTtype of knowledge can vary from
the characteristics of shallow knowledge (sectich2?), in that it is readily recalled
and synonymous with the type of knowledge heldhorsterm memory (i.e. the part
of the brain which stores information for a shogtipd of time), to deep knowledge,
whereby atypical facts from experience can be sgmed in long term memory. An
example of this type of knowledge would the knowledhat would be required to

retain a number when waiting in line for a doctoaihospital.

The next category of knowledgeSemantic Knowledg&emantic knowledge refers to
the abstract rules and concepts that have beetrgctes! over our life time relevant to
the way in which we view the world. This knowledgéhighly organised and exists in
long-term memory. Gained over a large period ofetifrom our experiences, it is
related to our knowledge of concepts, vocabulagtst and relationships. An example
from the field of MMA would be in the knowledge wist describe terms to express
concepts in the field e.g. the difference betwesimgle leg takedown and a double leg

takedown.
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The final category i€pisodic KnowledgeThis knowledge is based on events that are
observed through experience (Nuxoll and Laird, 20T4is can range from a simple
snapshot from one’s past experience to more congpésodes that can be compared
to entire reels of footage stored within an indinatls mind. As with Semantic
Knowledge, this type of knowledge resides in loagyt memory. The most distinctive
feature of episodic knowledge is that the indivicgseges themselves as an actor within
the events (Awad and Ghaziri, 2004). This typeradwledge is of high value as it not
only contains knowledge about the events themsdiueslso reveals more about the

entire context in which it was used.

2.2.2.4Combining Categorisations Of Knowledge

In terms of the literature, the various means asifications used in 2.2.2.1, 2.2.2.2,
and 2.2.2.3, are not used discretely. In an attetmpbring these categorisations
together, this section looks at how our categadeat can be combined. With
reference to examples from the field of MMA, we lwillustrate how these

categorisations do not simply exist as discreté@iestbut in fact co-exist and are in

fact highly interoperable.

In table 2.3, we compare the various componentsl useBennet’s taxonomy with
those used in the Nonaka's categorisation of tasd explicit knowledge. In this
comparison, we can see that tacit and explicit kedge can vary in terms of the
depth of knowledge which is contained within. Arample would be the necessary
understanding of how to perform an MMA techniquea @eep level the expert is able
to demonstrate the move in reference to typical atypbical situations. A video
recording of this demonstration would provide aaraple of explicit knowledge at a

deep level.

In table 2.4, we can compare the various compongsesl in Awad and Ghaziri’s

categorisation of declarative, procedural, semaantit episodic knowledge with those

used in the Nonaka'’s categorisation of tacit amuliex knowledge. In this we see that

declarative, procedural, semantic and episodic kedge can reside tacitly or

explicitly codified in documents. An example of ghivould be at an episodic level
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whereby fighter has first hand experience pertgititheir decision making processes
during a fight, this account could be documentednrarticle and thus made explicit.
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Explicit

Surface
An individual’'s
knowledge of an
MMA fighter’s win /
loss record.

Shallow
An individual’s knowledge
of steps involved
performing a technique in
MMA

Deep
A fighters first hand
account pertaining to
their decision making
processes during a fight.

Statistics found in
online tools where
facts, pertaining to a

fighter's win / loss

record, are recorded.

An instructional video
demonstrating the steps
involved performing a
technique in MMA

Accounts, published in
books, pertaining to a
fighters decision making

processes during a fight.

Table 2.3 Comparison of Bennet's taxonomy and Nonaks Categorisation

Explicit

Declarative
An individual’'s
knowledge of an
MMA fighter's
win / loss record.

Procedural
An individual’'s
knowledge of the
steps involved in
performing a
technique in MMA
(e.g. a takedown, a
submission,etc).

Semantic
An
individual's
understanding
of variations
of terms in
MMA (e.g. a
double leg
takedown, a

single leg take

Episodic
A fighters first
hand experience
pertaining to
their decision
making
processes during
a fight.

pertaining to an
MMA fighter’s
win / loss record,
are recorded.

performing a
technique in MMA
(e.g. a takedown, a

submission,etc).

variations of
terms in

MMA (e.g. a
double leg
takedown, a
single leg take

down, etc)

down, etc)
Statistics found | An instructional Online Accounts,
in online tools video demonstrating | glossaries of | published in
where facts, the steps involved in | detailing the books,

pertaining to a
fighters decision
making
processes during
a fight.
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The final comparison, in table 2.5, makes referetacé¢he knowledge components
found in Bennet's taxonomy and Awad and Ghazaatgorisation of knowledge. In
this we see that knowledge declarative, procedsehantic and episodic knowledge
can also differ in its granularity. An example fraable 2.5, are the facts pertaining to
a fighter’s win / loss record. Whilst this might beeful, it is characteristic of surface
knowledge. However the declarative knowledge, neglio identify top fighters in the
different weight divisions, requires access torgda set of statistics which would be
characteristic of deep knowledge.

Declarative Procedural Semantic Episodic
Surface The facts An awareness of | Basic Basic

pertaining to a the steps understanding of | recollection of a
fighter’s win / involved in terms in MMA fight
loss record. performing a (e.g. a punch, a

technique in kick, a

MMA takedown, etc)
Putting into Functional An First Hand
context the knowledge of the | understanding of | accounts

significance of a

steps required to

variations of

pertaining to a

fighter’s win, performing a terms in MMA fighters decision
given the record | technique in (e.g. a double leg| making
of their MMA (e.g. a takedown, a processes during
opponent’s takedown, a single leg take a fight.
record. submission,etc). | down, etc)
Being able to In-depth Strategic A fighter's
identify the top granularity of understanding of | collective
fighters in the the steps when techniques | experiences of
different weight | involved in should be used | fights and the
divisions. performing an and the potential | lessons learnt
MMA efficiently | consequences from
given the associated with | participation
contextual failure of against a variety
environmental perform the of opponents
signals. techniques from a variety of
correctly. backgrounds.

Table 2.5 Comparison of Bennet's Taxonomy and Awa& Ghaziri's Categorisation
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In conclusion, whilst the various categorisatiorfs kaowledge are an important
component in describing the various characteristicknowledge, it is necessary to

combine these characteristics in order to gainepeleunderstanding of knowledge.

2.2.3Knowledge in Organisations

Knowledge exists in all of an organisation’s opieral units. This can range from
superficial knowledge, required to login into a qanies system, to the deep working
knowledge required to be competitive in the orgatiiss field of business. In order to
understand the nature of organisational knowletlge following section will look at
four entities where organisational knowledge residie section 2.2.3.1, we will review
the role of individuals, employed by an organisatid/hen these individuals work in
collaboration with others, they work as as a grdapsection 2.2.3.2, we will look at
this dimension, its characteristics, and its im@ace to the organisations. A greater
dimension in organisational knowledge is when ladl teams within an organisation
work together. Section 2.2.3.3 provides a discussid the organisational level
dimension. And finally, in section 2.2.3.4 will disss the extra-organisational element,

in which external factors influence organisatiokabwledge.

2.2.3.1ndividuals

At the start of what was known as the InformatiageAorganisations invested heavily
in a technological infrastructure that out perfodneeople in terms of their ability to
perform complex calculations, transmit and recabtvamounts of data over distances
at speeds higher and accuracy than were ever thgughiously possible. However
these systems lacked the abilities to innovaten@stated that ‘Ideas and intellect, not
physical assets, build great companies’ (Quinn, 2199 hinking and invention,
however, are the assets upon which knowledge work lknowledge companies
depend (Stewart, 1997). The success or failurbedf brganisations rests firmly on the
shoulders of its employees; hence the recurringtrmarsed by C.E.O.’s worldwide,
that people are a company’s most valuable asset.
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New knowledge always starts with the individual.eTterm“Knowledge Worker”
coined by Peter Drucker (1959), in which he defindchowledge worker a®ihe who
works primarily with information or one who devetopnd uses knowledge in the
workplace Although the value of this statement was not imdiakely recognised,
authors later used this as the basis for whatws kieown as knowledge management.
This notion signalled the shift from the mechanigaé of individuals to one where
workers were encouraged to use their knowledgenare thinking-oriented work. As
a consequence, workers with deep knowledge of gional operations were
encouraged to look at these functions with a @iiteyye and embed their knowledge to
advance their processes, products, services arictires. The value of these
individuals has not gone unnoticed by organisatiasghey continually look for ways
in which this knowledge might be retained, duerndividuals retiring or leaving the

company.

These individuals possess what is known as donpenifsc knowledge. Huntington
defines this specialised knowledge‘aspertise” (Huntington, 1957). Individuals vary

in terms of the depth of expertise. Those who Esssehigh level of expertise are
often referred to a%experts” whilst those who possess a low level are known as
“novices”. In figure 2.3, we see how expert knowledge deamsag into the basic

cognitive elements (identified in section 2.2.1).

In looking at the characteristics of expertise, 2006) indentified eight ways in
which in which an expert’s knowledge excels frorattbf novice (Table 2.6). These
characteristics are the ones which are held inhilggest regard by organisations
seeking to improve processes and develop new ama/ative products. Whilst the
characteristics of an expert are important, Chdjilalso identified ways in which an
expert’'s knowledge is limited (see table 2.7). T&d the most out of these experts,

organisations must seek ways in which expertisebeagifectively managed.
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Expert
Those who possess and use relevant
expertise in problem solving

Expertise
Specialised knowledge

Figure 2.3 Data to Expert Conversion

Best Practices

“Experts excel in generating the best solution... euveder time

constraints, or the best solution in solving prabé or the best design

5

a designing task. Moreover, they can do this faated more accurately

than non-experts”

Detection And Recognition

“Experts can detect and see features that novieesat... They can als

O

perceive the “deep structure” of a problem or sitioa”

Qualitative Analyses

“Experts spend a relatively great deal of time amaihg a problem
qualitatively, developing a problem representatiby adding many
domain-specific and general constraints to the peois in their domains

of expertise”

Monitoring “Experts have more accurate self-monitoring skills terms of their
ability to detect errors and the status of their ovamprehension.”
Strategies “Experts are more successful at choosing the appat@ strategies to

use than novices.”

Opportunistic

=

“Experts are more opportunistic than novices; timegke use of whateve
sources of information are available while solvipgoblems and alsd

exhibit more opportunism in using resources.”

Cognitive Effort

“Experts can retrieve relevant domain knowledge asthtegies with
minimal cognitive effort.... They can also exedhtsr skills with greater
automaticity and are able to exert greater cogmitisontrol over those

aspects of performance where control is desirable”

Table 2.6 Ways in which Expert’s knowledge excelsom that of a Novice
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(Chi 2006)

Domain-Limited

“Expertise is domain-limited. Experts do not exoetecall for domains

in which they have no expertise.”

Overly Confident

“Experts can also miscalibrate their capabilitiesy bbeing overly

confident.”

Glossing Over

“Although experts surpass novices in under-standind remembering
the deep structure of a problem, a situation, aromputer program

sometimes experts fail to recall the surface festand overlook details.’

inflexible

“Experts... have trouble adapting to changes in peoid that have a
deep structure that deviates from those that arectptable” in the

domain.”

inaccurate prediction, judgment
and advice

“Sometimes they are inaccurate in their predictioof novice
performance.”
“In tasks requiring decision under uncertainty, Bu@s evaluating

applicants for medical internships or predictingceasses in graduat

[

school, it has been shown consistently that exdaitsto make bette
judgments than novices. Such lack of superior detimaking may be
limited to domains that involve predicting humarhdeéour, such as

parole decisions, psychiatric judgment, and graéusthool successes.”

bias and functional fixedness

“Bias is probably one of the most serious handicapsxperts”

“Greater domain knowledge can also be deleteriousci®ating mental
set or functional fixedness. In a problem-solviruptext, there is some
suggestion that the more knowledgeable participaexhibit more
functional fixedness in that they have more difficcoming up with

creative solutions.”

Table 2.7 Ways in which Expert’'s knowledge falls sbrt of a Novice's Knowledge

To identify and categorise expertise, organisatioses techniques such as proficiency

scales. Table 2.8 illustrates an e