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Abstract: Problem statement: In managing knowledge and competencies as a sitadegantage

to an organization, there are difficulties in captg, storing, sharing and reusing all this knovged
Researchers have agreed that assessing tacit ldgevles difficult because knowhow of an
employee are elusive and what more to assess tliégsmcompounded when employees leave the
organization or become unavailable due to theirifitglwithin the organization. As a result various
approaches to collection and codification of knalge have emerged. One of the most important
approaches to emerge is knowledge managem&pproach: In this study, we presented
Knowledge Extract, Profiling and Sharing Network ERSNet), framework to facilitate the
codification knowledge and competencies managemeapting knowledge management processes
in capturing, storing, sharing and reusing knowkdgd competencieResults. We enhanced these
processes autonomously by capturing knowledge amtbetencies in tacit and explicit form from
members of group project implementation in the farfirtoncept maps and managed, according to
knowledge management process. A case study in @vaef development group setting was
evaluated and results of knowledge management gsese output generated from KEPSNet
prototype are compared with the result from thejgmbmanager in managing the project based.
Two sets of questionnaires were given to the growgmbers before and after implementing
KEPSNet.Conclusion/Recommendations: The result of the evaluation validates the viapitif the

key concept presented. Codification of tacit knalgle has resulted in the codified knowledge and
competencies recognized.
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INTRODUCTION There are not only difficulties in capturing, s$tay,
sharing and reusing all this knowledge but much f
Group project implementation is a situation wherenever ‘produced’, since there are no mechanisms or
there is a common purpose (s) and shared goal (grocesses exist to foster the social interacti@uired
among its member. Due to technology advancementp give any shape or form to it. Therefore therais
group knowledge from members of various expertiseneed to promote knowledge creation, sharing ansereu
and experiences can be tapped and learnedlong with the tools to support such process. b t
Communication between members is facilitated angurpose a framework for group project implementatio
group knowledge can be managed. To facilitate th&knowledge and competencies management was
capture, sharing and reuse of knowledge and itsleveloped. This study will focus and discuss onty o
management, we propose a group knowledgehe codification of knowledge and competencies only
management environment. Group member may share Managing knowledge has been a frequently studied
their knowledge, experiences, ideas and all theesearch topic. For example in the Knowledge
necessary knowledge to execute their tasks. Management for Concurrent Design (CACIC) by Barthes
Many researchers have acknowledged theand Tacle (2002), Corporate Memory Management
limitations of current approaches and techniques tdhrough Agents (CoMMA) project by Bergerdf al.
managing knowledge that relates to and arises frorf002), Knowledge intelligent Conversational Agent
projects (Asprey, 2004; Laudon and Laudon, 1997(KinCA) by Rodaet al. (2003), Recommender System
McGee and Prusak, 1993; Sor, 2004). by Stenmark (2000), Collaborative Agent Interactioal
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synchronization (CAIRO) by Nonaka and TakeuchiKEPSNet framework in Fig. 1, is described in the
(1995) and Framework for Distributed Organizationalfollowing stages of knowledge management process,
Memories (FRODO) by Abeckest al. (2003). Most of which are (i) Retain, where knowledge is captuted,
the research issues discussed in these researct®sid loss of knowledge how of an expert in theugro
illustrates how computer based system has contdbut (i) Retrieve, where knowledge is compared and
towards the process of locating, retrieving, deinggand  matched for profiling and personalization purposes
dissemination of information in facilitating knowlge as to exploit the experience acquired from pasiepts
processes. and to keep some lessons from past, in order tadavo
As most of KM technologies emerged from reinventing the cycle and (iii) Reuse, where knalgke
document-centric approaches and support KM cycleecommendation and networking are generated
such as classifying, storing and retrieval of kredige, according to the user profile based on profile
Pena-Moraet al. (2000) states that there exist thesimilarities, to enable the exploit of expertise
limitation related to the management of tacitknowledge, where a directory of expertise and
knowledge. There is also the limitation in takingoi  associated know how will enhance the organization
account their interaction, competencies, interesti a ability to react and adapt to changes and to ingrov
motivation. Since there is an increasing interasthe  staff mobilization in an organization.
tacit knowledge in knowledge management and not The main goal of KEPSNet is to support the
much has been said about conceptualizing individuananagement of knowledge and competencies.
competence with knowledge management as discussedKEPSNet identifies three main KM processes namely
(Mulder and Whitely, 2007; Van der Spek andthe Knowledge Retain, Knowledge Retrieve and
Spijkervet, 1997) we proposed KEPSNet in extendingKnowledge Reuse. From these processes, three
the capabilities to managed knowledge and compieenc knowledge services were introduced: Knowledge
to reflect group expertise and organization know.ho Capture and Structuring, Profiling and Personatirat
Group project implementation is an act ofand Knowledge Recommendation and Networking.
collaborative knowledge activities and problem s@lv  From these services, the following functionalitiesre
tasks. Knowledge is captured by project data anaffered to support the knowledge processes in
information or in face-to-face interactions, indiuel  managing group knowledge and competencies:
actions and problem solving actions, task performed
hands-on experimentation and communications withirt  Obtain user input-provide interface for the user to
group members. Problem solving occurs in the caormtex explore group knowledge through menu of the
the activities the group perform and the knowlettgey portal
possess and these activities tend to occur in sédesm +  Present information-provide interface for the user
by the project. Knowledge processes such as project to seek the knowledge network and knowledge
workshops, project progress meetings are activilias available personalized to the user
take place between group members. Through this
interaction knowledge can be captured. This rekearc
implies that knowledge is a thing that can be ledatnd
manipulated as an object, which is possible tourapt
distribute and manage. This means we can manage i
through codification, creation, storage and reuse i
computer-based knowledge repositories.
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1. Enowledge capture
processthrough concept

rapping
Concept
roap

MATERIALSAND METHODS Enowledge Em Profile agent
agent é
We present KEPSNet framework by adapting the Build and manage
knowledge management process based on the work o 2 user profile

b. user cornpetency

Dynamic theory of Organizational Knowledge Creation ot

by Nonaka and Takeuchi (1995) and Mocleolal. 3 Generate
(2006); (ii) The intangible asset as the sourceadfie a Knowledge Structurin

. knowledge
networking
by Sveiby (1997); Work on leveraging existing céatif =~ b Enovledge e
knowledge assets by Wiig (1994) and Menteasl. repocitony

(2003) and (iv) Methods for identifying strategic
knowledge by Grundstein and Barthes (1999). Therig. 1: KEPSNet framework
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» Access available knowledge-retrieve existing(description of knowledge activities during group
group knowledge from the repository and whoimplementation), user profile (description of the

knows what in the group expertise profile), user competencies profile (levk
« Capture knowledge-provide an interface for thecompetencies) and knowledge domain (description of
user to submit the concept maps the knowledge domain understood and agreed by the

 Register user profile-autonomous and dynamic3roup)-
creation of user profile

* Recommendation-autonomous and dynami
knowledge recommendation based on use
profiling and personalization

» Update knowledge to user profile-autonomous an

JProfiling and personalization: Profiling in KEPSNet
rouped together people on certain basis as disduss
y Douflouet al. (2004) and Mochoét al. (2006). The
é:oncept similarity algorithm in the profiling teahnoe,
dynamic update to user profile performed qlassification gutomatig:ally user prafitmn-
. Ubdat tencies t fle-aut line ar_1d qU|cI_<I_y. Agent is used in prof|I|_ng to dha
pdate competencies 1o user protiie-au Onom_ou?)roactlve profiling for knowledge networking purgss
and dynamic update to competencies scale profile g ger profiles and user competencies profilee we
generated using learning technique (clustering) in
This study will only focus on the codification of jdentifying patterns in concepts generated. Clirsyeis
knowledge and competencies of the group projecised as a type of learning (Duet al., 2000) and
members in the discussion of the following similarities between profiles were used to detect
functionalities. common areas of knowledge by each user’s profiles.
Similarity measures based concept matching from the
Knowledge capture and structuring: Knowledge work of Marshall and Madhusudan (2004) are applied
capture process using concept map are designebto tas it is suitable for concept maps. User profildamiag
into a person’s cognitive structure and externalizeare generated by Profile Agent which creates and
concepts and propositions (Laudon and Laudon, 1997nanages the profile of each users, each profitees
Users know how or expertise’s are captured withoutompared and the agent will proactively anticiptue
asking the user explicitly, but through knowledgegroup and knowledge networking based on similar
captured in the concept maps. Concept Maps capturegkpertise. In personalization we used “Case Based
are submitted to KEPSNet and exported to theReasoning”, which is capable of identifying the saon
knowledge repository in XML format. Concept Maps similar concept maps available in the repositorg an
submitted is identified as the Knowledge Attributdfs generates new knowledge based on already existing
the group project and is grouped into Knowledgeknowledge. This module has the following functidtyal
Activities Profile. Knowledge Activities Profile cmept  where similar cases and the result of the CBR is a
map is used for the Project Manager to construet thmatrix ordered with assign ranked similarities rhatg
knowledge of the activities in a conceptualizedaggmt  algorithm. The algorithm uses the similarity mattix
form. The resource person or the experts or knosvn agenerate the mapping. The higher the value in the
the resource person, were identified and acknovelédg matrix corresponds to the most similar betweentwe
when they contribute knowledge, annotated withdink concepts. Data from all users’ profiles are cortirsly
to the topic and the resource person. To have amatched and ranked by the profile agent for
effective mechanism to manage knowledge from theecommendation purpose. The higher the number
group it is best to build knowledge structures bdase  shows the more similar the profiles are and the
some classification schemes, ontologies, or sorherot knowledge networking, will then grouped them
forms of knowledge representation that will makeasy accordingly. Based on these groups users of similar
to store, organize, access and analyze (Hambah,  expertise can be identified and grouped together.
1999; Koehn and Abecker, 1997; Leadteal., 2003; In order to demonstrate the application KEPSNet
Lindgrenet al., 2003). One of the ways to organize theon knowledge and competencies codification, a case
knowledge is by splitting the information groupgoin study on a software application development at the
categories and structuring the information in eachnstitute of Multimedia and application in Univessi
category. After categories are created, it is daset  Putra Malaysia is presented. A test group compriges
with concepts from the concept map in the knowledgdwo project managers and project members of an
repository in the following structure: Knowledgesas application development group, were selected. €ke t
(list of knowledge contribution during project group was briefed on the evaluation tasks. Theyewer
implementation), Knowledge activites  profile asked to fill in the Questionnaire on how they nga

1172



J. Computer <ci., 6 (10): 1170-1176, 2010

and codify knowledge and competencies before usingable 1: Group knowledge description repository
KEPSNet. They were then trained to use concept mafgnowledge capture inventory Knowledge description
tool for externalizing knowledge from the group and Expertise profile Description of the expertise fieoin

. . " the form of concepts.
were briefed on KEPSNet Portal functionalities. Competencies profile Level of competencies in traesof

Another set of Questionnaire were given to be anstve (0-1).
after completing the evaluation using KEPSNetKnowledge asset List of knowledge contribution dgri
prototype. The results from the Questionnaires were ___ Pprojectimplementation.
then analyzed Knowledge asset repository  Knowledge cor_]trlbutmthe group
: knowledge repository.

Description of knowledge attiés
during group implementation.

Description of the knowledge daomai
understood and agreed by the group.

Knowledge activities

RESULTSAND DISCUSSION
Knowledge domain

KEPSNet had utilized the approach and uses
‘Concept Map’ tool in its effort to capture knowtsl 56 2. knowledge activities

from group members. Concept Maps of project System
activities during various workshops from the projec Desi Desigr}f . Proieglt_ ’ development
. . esign.cmap specification.cmap publication.cmap  cgss.cmap
were captured, transformed, grouped aqd retaindtein == il Sandards Questionnaires Qualty
group knowledge repository as shown in Table 1 as aatabase design report assurance
codification strategy for knowledge and competesicie Coding UML Research V model
Development tool  IEEE Questionnaires Guideline

It describes the knowledge attributes structuredbu oo design

from the concept maps. There are six structures dfeview

knowledge identified as knowledge captured for thepses™"*""

Design specification ~ Data

User interface

Design methodology  Project publication  Pesgr
System development  Paper prefsentat Process

" Modeling Paper guidelines Draft
group knowledge repository. Rational rose System design Analysis Review
Knowledge about group member expertise wergogramming Publication m:r:‘;geg:nem
presented and published through the Portal accgrdinpatabase System
to the field of expertise of the group using consep gfggggmem
based on the knowledge dorr_1ain disc;ipline. By having:onfiguration Project report
the knowledge of the expertise profiles made knowrttardware Monitor
nteraction System

to the public it will increase the awareness ano‘d
promote the group member and their work beyond the
project community and the knowledge about their
expertise can be consolidated into their curriculum

vitae.

Competencies profile in Fig. 2, identified the
competencies based on the key concepts of user's

iagram

requirement

Knowledge
/ dommain
SYSTEM

COMPUTERSCIENCEKNOWLEDGE “"‘5"&";515

knowledge contribution and then matched against the DR. SIDEK G DEHSI:,;N
key concepts of the group knowledge domain. The A e —~| Competencie
scale of 0 to 1, denotes the level of similaritieshe RIZAA o0z | & Sccglrfl(giér) 7
knowledge domain, the higher the number dictates th Rammu\ scimcf
similar knowledge of the expertise to the knowledge e knowledge
domain. The ranking are used to form some HALIM e i)
. . SULAIMAN
understanding on the competencies of an experidbase P e RN ReT
. . . Cpeat A. JABAR 0.02 0.08

on their knowledge, task analysis and their ab#iti AT et 3
(Haerem, 1998). YATIM 0.02| (remier 0.06

Figure 3, described the key concepts associated i Armir
with the explicit knowledge, while Fig. 4, listethet HA 0.01 iﬁfﬁl 0.04
explicit knowledge as described in the repository, MOHD. FARID 0,01 | Rahman R
which describes how knowledge can be manage: S

. . O DR. WONG SU 0.00 0.00
Retain, retrieve and reuse within the group and LUAN : ;
organization. o . BAHAMAN 0.00 0.00

Knowledge activities in Table 2 refers to collecti ABLLSAMAN

. L HAMIDAH 0.02 0.05

of key concepts in a group task activities conaepp. MESERAN

The concepts represent knowledge of the task desvi

from the group project.

Fig. 2: Competencies profile
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Current

Knawledge COMPUTERSCIENCEKNOWLEDGE
contribution:
Usecase design COMPUTER ORGANIZATION \ Enowledge dormain:
formet and PROFESSIONAL PRACTICE cotnputer science
guidelines user NETWORKS
manual spmp 4
U Format and PROGRAMMING
Jser case User *
desizn | guidelimes | oo SPMP QUALITY ASSURANCE
ssticunzirss = = ity Al i
Standards | ““mon | Configuration , erly s;:?;iﬁzvsrs AND DESIGN
UML Ressarch Quality V model COMPUTER SCIENCE
estionnaires Planning | Guideline PROGRAM DESIGN
Data Test output [User mterfzcs ENGINEERING
Project . MANAGE Conc epts
¢ | presentation | Evaluation | Progress associated
-< P e Paper guidelines 7, testing | Process PROJECT MANAGEMENT \:;ﬁputm.
e | MATHEMATICAL .
N 1 Anaivsiz Implementation aft sCieice
Modding e E el DISCRETE MATHEMATICS tnowledge
Svstem desizn’ Pyhiication |[Test monitoring Review
Project SECURITY
. Test plan m_ar:agement ORGANIZATION
N el COMPUTER ARCHITECTURE
=] enceptsastocisia e SOFTWARE ENGINEERING
withkmowledge asset. Project repont
use cage design Motitor SYSTEM SOFTWARE
Svstem
fequirement Fig. 5: Knowledge domain
Test plan
. 5 N
Fig. 3: Knowledge asset |DQJ
= mQ
.;’J Design ’/‘-I Design Specification _g 3 I DQS
) 0Qsa
/J Research Mathodolagy ',’J System Development Process 3 TI TI TI mash
or ,

M2

PM1
GIP'M

/J User Requireresnt ’,IJ warkshop Preparation

@
zits Ziis 2418 Fig. 6: Evaluation of knowledge capture process for
KEPSNet versus current implementation

KEPSNet
Current
KEPSNet
Current
KEPSNet

Fig. 4: Knowledge asset repository
Respondents were also asked on the use of Concept

Knowledge domain in Fig. 5, described the area oMap as the knowledge capture approach for KEPSNet
knowledge the group agrees on and is represented HgPlementation Q5a and Q5b:
list of key concepts, which are the terms thatghmup .
agrees to use in describing their knowledge. Ips¢he Q3 Suppg)rt knowledge capture from project team
group member to use the same words for expressin 4 rgem erd flexibl
themselves and thus understanding themselves mo%5 Sasy artl exi E;: tof k led ¢
easily. Knowledge domain is used for the similarity upport various format ot knowiedge capture.
matching algorithm and clustering of automatedQ5a Concept Map (CM) is an effective tool in making

; : knowledge available to others
extraction of competencies from the concept maps fo ; . .
profiing and personalizing knowledge reuse andQ5b !c\:/':illlitlijesse (CM) for other knowledge intensive
retrieve.

Two sets of questionnaires were given to the  The measures of the respondent’s satisfactior leve
respondents. First set of questionnaire were asled o the knowledge capture process, from the above
the current practice implementatipn, while the sglco questions were displayed in Fig. 6. The chart i Bj
set were asked after the completion of the task®yus ghows the respondents satisfaction level on group
KEPSNet Portal. For the analysis of knowledge a&ptu ynowledge capture process of KEPSNet as compared to
process, questions from Q3, Q4 and Q5 we@MdS the current implementation for knowledge capture.
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are the numbers of knowledge assets captured, nembe
of user profiles created, numbers of competencies
profiles created, numbers of knowledge networking
group formed and numbers of expertise, knowledge
activities and knowledge assets recommended.

It clearly emerged from the findings that KEPSNet
is able to manage tacit knowledge and competencies.
Concept map as a method of tacit knowledge capture
have shown that tacit knowledge can be capture as
knowledge assets. Knowledge assets captured are
defined as files saved in the folders for the mbje
There are 98 knowledge assets folders captured by
KEPSNet as compared to 43 files in the folders
recorded as knowledge contributed and captured from
the project members without using KEPSNet.
Competencies captured are realized as 15 compegenci
profiles generated associated with the tacit kndgde
captured. This finding indicated that recogniticulc
e | e ool oo be given and expertises were measured as each
R RN N S St competencies profile are ranked in the number &f O-

The ranking of competencies has provided a metric
Fig. 7: Results of the knowledge process activites ~ Where it can be used for evaluation purposes.

It can be clearly seen that KEPSNet performed CONCLUSION
better than the current practices in the knowledge _ _ _
capture process. All three respondents gave g3pio This study presents the implementation of

very satisfied (5) ranking for knowledge capture8)Q KEPSNet framework in managing knowledge in a
the knowledge capture ease and flexibility (Q4) foxd group project. KEPSNet has shown that tacit
the support of various format (Q5) in knowledge knowledge can be captured where group members can
capture process. The current implementation did notepresent and encode their knowledge using concept
performed satisfactorily in knowledge capture pesce mapping and further structured it as knowledge
This can be explained by the comments from theaptured in a repository. KEPSNet contributiorhist fit
respondents as there is no proper knowledge captugmonstrates how knowledge and competencies can be
process or any initiative in the formation of Knedje  managed, acknowledgement of expertise and refefral
Repositories for the current practice. the expert for knowledge sharing. Recent advancesmen
On the guestion regarding concept map approacfyhich include the use of intelligent agent (Ratial.,

for knowledge capture process specifically fory003) are some of the future study and possislithat
KEPSNet, in Q5a and Q5b, KEPSNet attained VerYan be looked into in the improvement and

satisfactorily responses from all respondents. 8a8e 1 -hcement into  KEPSNet decision making
the comments given by them during the queStionnair%apabilities
< .

session and also from the responses; all of th
participants were receptive to the approach thatith
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