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ABSTRACT 

Knowledge management had been a critical focus and 

interest in Information Technology, especially as it 

affects business organizations through the 

implementation of business intelligence and expertise. 

Knowledge discovery and knowledge conversion 

(tacit/implicit to explicit knowledge) play important 

roles in these aspects; through the application of 

technologies in the SECI model to aid knowledge 

management, and identifying the sources of the 

expertise whether in humans or physical databases 

serve as the basis for expertise’s knowledge 

management. This paper presents in detail the 

significances of knowledge discovery in databases 

(KDD) in achieving an all encompassing knowledge 

management strategy. This strategy must comprise of 

transparent and multiple interrelationships of 

organizational agents through shared mental maps, 

collaborative and distributed technologies, and solves 

all problem in other ways with a special focus on data 

mining which is also found in the KDD process. 

Extensive literatures were reviewed tooperationalize 

Knowledge discovery in human and in data ware 

houses as its affect knowledge management, and bring 

to the fore the processes involved in KDD process, its 

applications, understanding using SECI model, 

possible challenges, and suggestthe future research 

areas to solve the observed challenges. 

 

Keywords:Knowledge Management; Knowledge 

discovery in databases; SECI model. 

 

I I%TRODUCTIO% 

Knowledge is said to be the most unquantifiable asset 

to organisations, companies, and individuals (Ward 

and Peppard, 2002). The growth of any company, 

educational institutes and firms relies on the quality of 

the available knowledge in such companies, therefore, 

organisations must efficiently create, locate and share 

the knowledge (tacit and explicit) of the organisation 

and preserve its expertise in order to remain in the 

competitive business world (Zhan, 2008; Reinmoeller 

and Chong, 2002). Knowledge Management is a 

relative organisationalaction: Young (2010) gave the 

five-key steps that characterized the APO’s 

Knowledge Management process as: identifying the 

knowledge, creating the knowledge, storing the 

knowledge, sharing the knowledge, and applying the 

knowledge. The identification and creation are 

undoubtedly synonymous to Knowledge discovery, 

and these form the basis of any productive knowledge 

management process in any organisation (Rohana et 

al., 2010).Zhao (2001) further highlighted, that 

Knowledge management is a study concerned with the 

way of exploring and developing the knowledge assets 

of an organisationwith an aim to further strengthen the 

organization’s objectives. 

 

Most importantly in knowledge discovery processes is 

the creation of  knowledge systems which could be 

supported by the use of data mining technologies, 

especially for the uncovering of new relationships 

among the explicit data; serving as model which will 

be used to predict, categorize and implement 

information as a highly valuable assets in business 

intelligence (Yi et al., 2006). This invariably led to the 

overlapping meanings, hence a need for distinct 

understanding of data mining and knowledge 

discovery in databases (KDD). 

 

In the light of this: Section 2 of this paper will beam 

its light on Knowledge Discovery in Databases via 

Knowledge Capturing, Knowledge Creation with 

reference to SECI model, and lastly Knowledge 

Creation Framework. Section 3 will x-ray the 

similarities and differences between KDD and Data 

mining, and lastly their applications in the Knowledge 

Management processes and technologies; while 

section 4 discusses the emerging issues and present 

trend of research work that are applicable to KDD as a 

Knowledge Management strategy, and the conclusion 

is precisely but succinctly given in Section 5.  

 

II K%OWLEDGE DISCOVERY I% 

DATABASES (KDD) 

Knowledge discovery in Databases is an intersection 

of several disciplines like statistics, databases, AI, 

visualization, and equally a link to high performance 

of parallel computing; and it affects an 

interdisciplinary knowledge domain and other general-
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purpose tools (Seifert, 2004).Luo(2008)explained 

that Knowledge Discovery in Database (KDD) 

consists of the following processes: data selection, 

data cleaning, data transformation, pattern searching 

which are also called data mining, finding 

presentation, findingsand evaluation. Figure I. 

illustrates the processes in Knowledge Discovery 

in Databases. 
 

 

 

 

 

 

 

 

 

 

Figure I: Processes in Knowledge Discovery in Databases. (Adapted 

from Lou, 2008) 

The above-given explanatory piece gives an exclusive 
view, positing databases solely from the data 
warehouses perception. 

A Knowledge Discovery 

Eugene et al. (2010) defines Knowledge discovery as 

the nontrivial extraction of implicit of an information 

that is previously unknown but of potential usefulness 

extracting the information from the available data. 

These knowledge discovery systems rely on 

technological hardware and technologies which 

support both the socialization and combination 

processes without any need to distinguish the creation 

and discovery phases of the knowledge, but only 

considers their similarity in terms of meaning; 

especially as innovation and as advancement of 

knowledge (Seifert, 2004). 

Rohanaet al. (2010) gave an example of sessions of 

organisations’ brainstorming as a good avenue to 

detect and discover new knowledge which may not be 

felt individually but through collective activity. In 

these instances,the multiple embodiments of 

tacit/explicit knowledge are integrated to achieve a 

new but more complex type of the knowledge. In 

achieving this, there is need to re-structure the existing 

explicit knowledge so as to produce a new brand 

type.Knowledge discovery mechanisms and 

technologies are used in the facilitation of 

socialization and combination either within an 

organisation or across organisations; situations 

whereby expertise in the organisations are analogical 

to the data warehouses. 

 

B Knowledge Creation (SECI Model) 

 

In knowledge creation, Socialization is defined 

as the process of bringing tacit knowledge extracted 

from many individuals to a joint point of utilization 

through collective activity instead of being through a 

written or verbal instruction, knowledge discovery of 

tacit form is then enabled by activities between 

masters and apprentices, among researchers in 

conferences as the case may be (Schreiber, 2001). 

SECI Model explains sequentially, cyclically, 

systematically and in details the process of creating 

this knowledge. Allan (2010) citing 

Tsoukas&Valdimirou acknowledged the 

organisational sentiment echoed by the shift of explicit 

to tacit knowledge, but the manifestation of SECI 

model is a product of a four-phased methodological 

approach to knowledge creation and knowledge 

transfer theory. Figure II illustrates the SECI model 

diagram. 
 

 

 

 

 

 

 

 

 

 

 

 

 
Figure II: Conceptual diagram of the SECI Model 

Most importantly in knowledge discovery is that the 

knowledge creation systems could be supported by the 

use of data mining technologies, especially for the 

uncovering of new relationships among the explicit 

data; serving as model which will be used to predict, 

categorize and implement information as a highly 

valuable assets in business intelligence ( Yi et al., 

2006). 

However, according to the SECI model, knowledge is 

continuously converted and created as users use the 

discovered knowledge by practice and learning; a 

model that is in a cyclical order and  must be well 

taken into account for a result-driven and effective 

knowledge management.Discussing these phases 

sequentially and briefly: 

 

Socialization 

This consists of peculiar ways of sharing tacit 

knowledge with others by the means of mentoring, 
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discussion and apprenticeship. It is simply explained 

by employing a knowledge sharing process of 

socialization: mentoring, imitation, observation and 

through practice, all with the primary motive of 

resulting in sharing of knowledge (Armit,2001).At this 

present technological age, the need for the adoption of 

technologies to aid the process of tacit knowledge 

sharing through socialization is unparalleled; with the 

virtual environments. The social networking sites are 

virtual communities that exist online; allowing 

different groups of people to come together in line 

with their shared interests, be itpolitical activism or 

causes with the aim of sharing these ideas, among 

other reasons(Hemetsberger and Reinhardt, 2004; 

Ellison et al., 2009). Asleema (2010) agreed that it is 

done for day to day sharing of knowledge between 

members; providing access to key individuals. 

 

The common purpose of all the above-stated 

technologies in the Socialization phase of the SECI 

model is that the technologies are employed in order to 

build a collaborative and sharing platform of the tacit 

knowledge (Fadhilahet al.,2010). 

 

Externalization 

This is the process through which tacit knowledge is 

being converted to explicit knowledge. The knowledge 

conversion is said to be externally done when dialogue 

transforms tacit knowledge into explicit knowledge. 

This also consists of many effective and useful 

technologies; among them are Weblog, Instant 

messaging, Wiki and VoIP (Becerra-Fernandez, 

2004). 

 

Becerra-Fernandez (2004) further defined Weblog or 

Blog in its shortened form as a web-based publication 

which primarily consists of periodic articles, and 

Wikis as other types of websites where users are given 

rights to create, edit and delete content.  

A well known potential application of Wiki is its open 

knowledge exchange systems which is shown in the 

evolution of Wikipedia; a multilingual project that 

creates a complete and accurate content of 

encyclopedia in the open source community 

(Hemetsberger and Reinhardt, 2004). They are used to 

develop and update information that is useful for other 

many users who only hold parts of the combined 

knowledge body individually.  

 

Combination 

             In Combination, the knowledge conversion 

isdone by combining different types of explicit 

knowledge once the knowledge is captured(Rice and 

Rice, 2002), this is also done through the use of 

technologies.RSS is an outstanding technology in this 

respect; making resource sharing easy across 

networks, it directs the right knowledge to the 

corresponding right people bringing contents from 

different sources to a learner’s personal space.The 

content of the message is made valuable by the 

responsibility of collective intelligence through 

filtering, rating, feedback, reviews and supports of the 

certification of the people’s expertise and the 

evaluation of individual digital reputation (Liu et al.). 

Examples of this collective intelligence are Amazon’s 

review and recommendation system, YouTube’s rating 

system, Google’s Page-Rank algorithm and eBay’s 

feedback.  

 

Internalization 

In Internalization, explicit knowledge is converted into 

tacit knowledge, consisting of ‘learning by doing’ 

process. This process of internalization occurs when 

the previous modes of knowledge conversion; 

socialization, externalization and combination are 

internalized in the minds of the people as tacit 

knowledge (Becerra-Fernandez, 2004;Tse et al., 

2010). 

 

This process equally brings learners together with the 

purpose of competitive and cooperative and 

collaborative relationship through multi-player and 

multi-user simulations which offer a potential to learn 

through a new form of social experience. (Tseet 

al.,2010). 

 

Conclusively, Garnia (2002) posited that the core 

behavioural assumption in the SECI model is a 

continuous flow of knowledge between individuals, 

groups and organisations, thus creating a knowledge 

value through the synergies among the knowledge 

holders within the supportive and developmental 

organisational context. Figure III illustrates the key 

elements in the SECI model; I= Individual, G= Group, 

and O= Organisation. 

 

 

 

 

 

 

 

 

 

 

 

Figure III: SECI model’s key elements (Adapted from Rice and Rice, 

2002). 
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C Knowledge Creation Framework 

Notwithstanding, having explained the technologies 

involved in the Knowledge creation process, it is 

essential to equally understand the criteria that rule 

this knowledge-based competition so as to help in 

maintaining edge in the competitive knowledge 

creation environment. In this light of this, a knowledge 

creation framework is required: 

Garnia (2002) explained that this framework must 

explain clearly the nature of the knowledge, the place 

where it is created and applied, and the mechanisms 

which allows the transfer of the knowledge. Three 

main issues were identified to be pursued in the 

creation of knowledge; these are: 

1. The nature and typology of the knowledge based on 

the relevant and generally accepted criteria; 

2. The determination of the different entities, levels, 

systems or agents which have the ability to create 

knowledge; and 

3. The manner through which these entities can 

develop within themselves, capture and relate 

knowledge related to lower or higher levels. 

Garnia(2002) posited that the classification of the 

knowledge must be done by a generally acceptable 

criterion. A carefully used and clear cut distinction 

between tacit and explicit knowledge proves that the 

tacit knowledge can establish a two-extreme ends; 

with one extreme showing the opposite of the other. 

The academics are still on intensive research to 

position this appropriately, looking at the formation 

and conversion of the knowledge especially in 

knowing that if groups and teams are constituted by 

individuals that own knowledge-creation and learning 

abilities. 

In summary, four basic levels are concluded to be the 

prerequisites for any sustainable knowledge creation 

to happen; they are: the individual level, the group 

level, the organisational level, and the other inter-

organisational environmental level. The individual 

level is classified as the basic unit or element for 

knowledge creation, while the group, organisational 

and inter-organisational environmental levels are the 

higher level knowledge for creating systems (Garnia, 

2002). 

 

III   K%OWLEDGE DISCOVERY A%D DATA 

MI%I%G 

The possible use of data mining technologies for 

Knowledge discovery in databases often gives an 

overlapping understanding, though with similarities 

and differences (Yiet al., 2006).  

 

A  Application of Knowledge Discovery and Data 

Mining in Knowledge Management 

 

Knowledge discovery in database (KDD) is the 

process used to search for and extract meaningful 

information from volumes of documents and data 

(Fayyad et al., 1996). These include tasks like 

knowledge extraction, data archaeology, data 

exploration, data pattern processing, data dredging, 

and information harvesting. Knowledge discovery in 

database involves finding, establishing and 

interpreting patterns from data, involving the 

application of different algorithms to interpret the 

patterns generated by these algorithms(Fayyad et al., 

1996; Mudhol and Gowda, 2004).The common 

scenario in organizations is that data are often buried 

deep within very large corporate databases, data 

warehouses, text documents, or knowledge 

repositories, all of which may contain data and 

information. Knowledge discovery in database is also 

widely known as data mining (DM). Also, KDD is 

defined to involve all the phases of knowledge 

discovery including the application of DM techniques 

(Fayyad et al., 1996).  

Data mining search for previously unknown 

information or relationships in large databases is one 

of the useful techniques for eliciting knowledge from 

databases, documents, e-mail, and so on(Fayyad et al., 

1996). This process invariably preserve, hence, 

manage the knowledge domain of the organisation.  

 

 

B Data Mining Tasks  

Due to the fact that many patterns are widely 

used in a large database,Garnia et al. (2002) 

highlighted the tasks of data mining as distinct and 

diverse, and can be classified accordingly as done 

below: 

a. Summarization: is the abstraction or 

generalization of data. A set of task-relevant 

data is summarized and abstracted. This 

results in a smaller set which gives a general 

overview of the data. 

b. Classification: This is constructed by 

analyzing the relationship between the 

attributes and the classes of the objects in the 

training set and can be used to classify future 

objects which help in developing a better 

understanding of the classes of the objects in 

the database. 

c. Clustering: It identifies classes also called 

clusters or groups for a set of objects whose 

classes are unknown. The objects are so 

clustered that the interclass similarities are 
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maximized and the interclass similarities are 

minimized.  

d. Trend analysis: Time series data are records 

accumulated over time. For example, a 

company’s sales, a customer’s credit card 

transactions and stock prices are all time series 

data. Such data can be viewed as objects with 

an attribute time.  

Data mining systems have made significant 

contributions, for example, in breast cancer diagnosis, 

electronic commerce (e-commerce) applications, 

financial planning and others. It helps to provide hard 

data ready for analysis, and provide organisations with 

an excellent opportunity to make profitable by using 

these techniques (Fayyad et al., 1996; Mudhol and 

Gowda, 2004).  

 

The following are some of the example applications of 

DM to KM for business: 

 

a. In marketing, predictive DM techniques, such 

as artificial neural networks are used for target 

marketing including market segmentation. 

This allows the marketing departments to 

segment customers according to basic 

demographic characteristics. 

b. Retail: DM methods have been used for sales 

forecasting by taking into consideration 

multiple market variables, such as customer 

profiling based on their purchasing habits. 

c. Insurance. DM techniques have been used for 

segmenting customer groups to determine 

premium pricing and to predict claim 

frequencies. Clustering techniques have also 

been applied to detecting claim fraud and to 

aid in customer retention. 

a. Business applications: Many organizations 

now employ data mining as a secret weapon to 

keep or gain a competitive edge. Data mining 

has been used in database marketing, retail 

data analysis, stock selection, credit approval, 

etc. 

b. Science applications: Data mining techniques 

have been used in astronomy, molecular 

biology, medicine, geology and many more. 

c. Other applications: Data mining techniques 

have also been used in health care 

management, tax fraud detection, and money 

laundering monitoring and even sports (Shaw 

et al.2001; Fayyad et al., 1996). 

 
 

 

 

IV ISSUES A%D SUGGESTED RESEARCH 

AREAS 

The implementation of Knowledge discovery as its 

affects Knowledge management in the processes of 

Knowledge capturing, identification and capturing is 

different from the view of knowledge discovery in 

data sets of data warehouses and repository, hence, 

positioning the clear-cut distinction becomes 

challenging. 

Since tacit knowledge found in human could not be 

estimated based on mere certifications, the process of 

precisely discovering who among the organisational 

human ware has the needed knowledge which could 

aid the organizations’ growth requires a further in 

depth study (Alavi and Leinder, 2009). Ulrike & 

Dorothy (2002) suggested a need to examine the 

importance of knowledge discovery and knowledge 

management in the organisation from the both the 

negative and positive perception, since it is asserted 

that knowledge could be seen as been a double-edged 

sword. Also, the growing trends of needed 

technological automation in business processes as its 

affects organisational context, knowledge taxonomy, 

ontology and so on areareasof urgent research focus 

(Nilakanta et al., 2006).Fabbriet al. (2011) observed 

that the need to apply data mining techniques in the 

development of information technologies for use in 

fields like health, security, business analysis, and 

forensics and so on is a great insight for researchers in 

this field. 

 

V  CO%CLUSIO% 

Knowledge being an unquantifiable asset to 

organisation needs preservation, retention and 

adequate knowledge management to avoid brain drain 

in the organisation, and provide a competitive 

advantage in the emerging and dynamic business 

world (Nilakanta et al., 2006). Following a logical 

suit, Knowledge discovery automatically serves as the 

starting point for any KM process either as its affects 

human (individuals, groups or organisations) or data 

warehouses which is also called data repository. 

Considering the sources of the knowledge to be 

discovered and subjected to management process, 

SECI model is shown as a comprehensive illustration 

using these KM strategies with the aid of respective 

technologies for all thefour phases(Echmann, 2003), 

this is a direction pointed by this study: that 

knowledge discovery forms the basis and an important 

phase of knowledge management no matter the 

perception. Also of importance is the conventional 

understanding of knowledge Discovery in Database 

which is synonymous to Data mining. Its application 
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areas in business, science, medicine, and the 

academics are brought to the bear to underscore its 

significances and suggest its further exploration to 

solve the pending challenges and aid its full 

incorporation in order to achieve a more robust 

business-oriented structure (Echmann, 2003). 

In conclusion, the challenging issues in the field of 

Organisational knowledge management, 

organisational memory, applicability of data mining in 

various fields and others (Alavi and Leinder, 

2009;Ulrike and Dorothy, 2002)  are examples of the 

present research areas which must be promptly 

attended to. 
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