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Abstract

In this study, reasons for proving the relevancy of personalisation of e-learning systems to act as a knowledge
management system in which tacit to tacit type of knowledge (socialisation) can be delivered, are being
provided. Nonaka’s knowledge conversion model is being used as the basis of the investigation. The
relationship between ‘the strategic knowledge conversion model’ drawn from the ‘identifying list of strategies’
and ‘an individual’s decision-making method” has been investigated in relation to knowledge transferring
systems and individual’s learning styles. The outcome of the qualitative as well as quantitative investigation
defines a set of frameworks in which different types of e-learning systems utilizing different learning
philosophies and learners learning preferences to support the learner’s learning curve.
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1. Introduction
Knowledge and knowledge management have always been at the heart of any advancements
in the history of mankind. Teaching and tutoring were kind of tools used to transfer
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ACI knowledge, in different forms, from a mind to another mind for the purpose of continuation of
171 life. On its evolution path, different tools have been developed to preserve its existence despite
’ having flexibility to be shaped into different forms. Instructional design with the support of
contemporary and accessible technology has not been far from these evolution. Hence this
research aims as addressing two major questions and they are: i) can a chain of knowledge
conversion be used to devise a strategy where it can replace the process of tacit knowledge in
154 which the current traditional face-to-face classroom or even in a business environment [1]
being used?, and ii) what is the role of a learner’s learning style in this new medium of

transferring knowledge?

This paper argues that it is possible to model an instructional system based on the type of
delivered-knowledge where it can support a learner-centred learning environment mostly
known as personalised e-learning environment. Furthermore, the same approach can be used
to investigate new models for devising new strategies on adaptable and adaptive e-learning
systems. Hence, Knowledge management is the key to formulate such a strategy which
requires a better understanding of its definition.

Knowledge comes with the making sense of existing collection of information in the form
of understanding its purpose, its applications, and the process of creating new information.
The pattern in which information is created, processed, stored and re-created again, makes
the knowledge about “something” [2—4]. Knowledge is the fact or condition of knowing
“about” or understanding existing fact; and knowing “how to” or the “process” of creating a
new fact [5,6]. Knowledge is the building block of wisdom which includes data, information
and the process of converting data into information. Knowledge is the raw facts data formed
into information with guided actions based upon insight and experience [7]. Hence,
knowledge like any other entities would require management to be applied in day to day life.
It requires creating an environment in which the information could be passed along to the
right person, at the right time, and in a suitable format with insights and experiences. A set of
processes that creates, captures, stores, maintains and disseminates a firm’s knowledge [8].
As Nonaka [2,39] originally defined “knowledge management” and its applications in
organisations, as “a mechanism that creates new techniques, technologies, systems and
rewards for getting employees to share what they know and to make better use of
accumulated workplace and enterprise knowledge. In that way, employees of a company are
leveraging knowledge as they do their jobs; hence, the organisational structure for managing
those components is defined as the knowledge management system.”

The primary objective of the knowledge management lays on the understanding of
different types of knowledge which have different characteristics. In other words, by
comparing the body of knowledge to a building structure, it has a process which requires an
organisation. In that respect, to understand and learn about its components and finding ways
to improve its efficiency, knowledge management opens up a roadmap for this purpose.
Although, the cloud of the body of knowledge has its own organisational structure, by
understanding its types, our awareness of its characteristics could be further expanded. As
such its organisational structure could perform more efficiently and be the source of its own
further development. Changes in the categorisation of knowledge have been continuously
shaping the process of creating different methods of interaction. The development of these
new forms of knowledge categorisation has acted as the focal point of epistemology [10-14].

Core factors of these differences are knowing-how and knowing-about. Basically, knowing-
how is known as facit knowledge, which is something that can’t be articulated. The knowledge
that can easily be expressed and articulated such as factual knowledge is known as explicit
knowledge (knowing-about). There are two other types of knowledge which are concerns of
this research. These are Implicit Knowledge and Strategic Knowledge. If knowledge has not
been articulated but can be, it is called “umplicit knowledge”. Strategic knowledge is about
“know-when” and “know-why” [10,14].
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Nickols [15] a cognitive psychologist has proposed a view on the categorisation of Personalizing
strategic knowledge by counting it as a subset of other types of knowledge. On the contrary, of e-learning
the view of considering an individual’s decision-making style as a factor in defining implicit svstems
knowledge would give the right to this type of knowledge to be a separate category in itself. y
This is a major key factor in the evolving process of personalisation of e-learning systems,
which will be debated here.

As mentioned earlier, Nickols [15] proposed that “Strategic Knowledge” should be 155
counted as a subset of declarative knowledge (Figure 1), its definition (know-how and know-
why) would permit the strategic knowledge to be classified into a separate category based
on its description (know-how and know-why) and not on how-to views. This separation of a
type of knowledge known as “Strategic Knowledge” would prepare a groundwork towards
the involvement of individual’s-decision-making-style into the categorisation of knowledge.
The involvement of individual’s learning style with the process of (i) drawing the boundary
between tacit and implicit knowledge and then (ii) converting implicit knowledge into
explicit knowledge would be a strategic approach towards manipulating this type of
knowledge through an information system. These concepts and processes will be explained
further in the following sections.

1.1 Knowledge management and knowledge conversion

Cognitivist researcher Nonaka [16] proposed four different types of knowledge conversion
processes: a) Socialisation, b) Externalization, ¢) Combination, and d) Internalization
processes. These knowledge processes are needed to be able to employ a suitable format of
tacit or explicit types of knowledge, so the newly formed converted knowledge is capable of
flowing through a different medium (type) of knowledge.

The process of Socialisation is meant to be used to transfer the tacit knowledge as
complete as possible to lessen the error involved in the process through the transferring-
medium. Researchers have confirmed that it is not an error-free process to transfer tacit
knowledge through a knowledge management system (KMS) [3,17,18]. This approach
towards knowledge transferring puts any type of knowledge management information
system (KMIS) into a part-solution-provider where the system would be able to deliver the
knowledge in purpose with the support of a knowledge-transfer application on the base of
knowledge conversion mechanism (Nonaka’s spiral of knowledge creation) [19]. As such, a
knowledge management system attempts to compensate for the error involved in the process
of tacit-to-tacit knowledge transfer (in the form of learning) by taking a type of knowledge
through a series of spiral cycles (Figure 2) known as knowledge conversion [3].

Has it been No Canitbe Yes Implicit
articulated? —»_articulated?
Yes?
< Facts & Explicit Tacit //;Vlotor\\\
i \ | \ .
. Things o skils Figure 1.
\\__?/’ l l St Aframeworkfor
Describing —» Declarative —— Procedural o poing thinking About the
Knowledge in
Lo - JPEEREE - Knowledge
'/ Tasks & '/ Mental Management. Adapted
*. Methods o oskils from [15].
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ACI Based on the spiral model of knowledge conversion proposed by Nonaka and Takeuchi [3],
17.1 Figure 2, there is an indication of a solution to the issue of error compensation while
’ knowledge of type tacit-tacit transfers. As presented on the diagram (Figure 2) (a) in a social
mode the tacit-to-tacit conversion process can be demonstrated in the form of sharing ideas,
presenting technical skills in a team-based activity and discussions based on a mental model
through interaction between class members or a group going through a brainstorming
156 session; (b) Externalisation mode is a form of tacit to explicit knowledge conversion which
occurs when explicit knowledge is made of tacit knowledge in the form of descriptions,
comparisons, hypotheses and models. As Nonaka and Takeuchi, [3] have clearly defined the
tacit to explicit knowledge conversion process as an attempt to conceptualise images and
then their expression in a language, wherein this form of knowledge conversion, information
is mainly used to compile different analogies and metaphors for the creation of new
knowledge; (c) Combination type of knowledge conversion is the outcome of combining or
elaborating existing documentation in any session or class to produce new knowledge and it
is known as the process of explicit to explicit knowledge conversion. The outcome of
activities of any learning environment aims at combination form of knowledge conversion
[20]. (d) Internalization mode defines [3] the mode as the process of conversion of explicit to
tacit type of knowledge. The process of sharing information will be in the form of converting
explicit knowledge into tacit actions and could be categorised as another form of learning
by doing.

Alkhaldi and Olaimat [21] have indicated that the main point behind knowledge
conversion within a learning environment is that the conversion does not happen within the
individual teacher’s mind or the learner’s but between both individuals involved within that
learning environment using any medium of learning. The process of knowledge conversion
from one type to another and between tacit to explicit forms would indicate the process of
continuous learning. In another word, the knowledge conversion requires interaction
between both tacit and explicit knowledge, and between individuals and groups involved in
the learning environment.

To conclude, different modes of the knowledge conversion process require four modes of
interaction between tacit and explicit knowledge, as such, it starts from socialization then to
externalisation, to combination, to internalization, then again to socialization and so on [22].
At each stage of conversion, different kinds of knowledge are being created, over and over
again. All the way through current discussion, while the stages of the creation of different
forms of knowledge were explored, the main focus of all those distinctions was about the
conversion of tacit and explicit knowledge. It should be noted that the cycle or process of SECI
model (Socialisation, Externalisation, Combination and Internalisation) is a constructivist
approach towards knowledge conversion [23]. Following section discusses the relationship

Tacit Tacit
> Knowledge Knowledge
Tacit Explicit
Knowledge Socialisation Externalisation Knowledge
Tacit .
Figure 2. Knowledge Internalisation Combination Explicit
Knowledge conversion. Knowledge
Source: Adapted
from [3]. Explicit Explicit
Knowledge Knowledge
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between types of knowledge and the process of knowledge conversion (SECI process) to the  Personalizing

teacher- or learner-centred e-learning systems. of e-learning
systems

1.2 Exploring the delivery of tacit knowledge by means of Teacher- and/or Learner-Centred

systems

The diagram in Figure 2 (Knowledge conversion) [3,16] shows the main difference between

(i) teaching systems with face-to-face sessions in traditional classes and (ii) a learning system 157

in its non-tacit delivery form of knowledge. This model supports (confirms) the necessity of
having the method of spiral cycles using a learning system for this purpose (tacit-to-tacit
knowledge delivery); by taking the concept through the following process:

The main purpose of teaching in a class is to deliver the tacit type of knowledge to a
student. As this type of knowledge can’t be delivered in a perfect form, the error caused on its
method of delivery should be compensated via taking a spiral cycle of converting knowledge
into different formats. Thus, a teacher (tutor) documents a concept (knowledge to be taught)
and so converts that knowledge into a form of articulated explicit knowledge through an
externalisation process. A content management system (CMS) whether to be used in the form
of an online content provider or in a traditional face-to-face class delivers the articulated
knowledge in the form of explicit knowledge through a combination process. Then it is the
responsibility of the learner to gain and understand as much as s/he can via the process of
internalisation to convert the explicit knowledge into tacit knowledge. As shown above,
knowledge conversion must happen between individuals and not within each individual’s
mind in an isolated environment.

The main difference between teacher- and learner-centred systems is that each one
interacts with the articulated knowledge differently. The process of determining this
method of interaction could ease the process of defining the boundary of implicit and tacit
knowledge.

Teacher-centred systems require face-to-face sessions for their method of delivery of
knowledge; which in turn requires a socialisation process as a procedural method of sharing
tacit knowledge. On the other hand, because tacit knowledge cannot be articulated, the
amount of shared knowledge through different processes (teacher-centred in comparison to
learner-centred systems) would create a completely different form of transferred knowledge.
Basically, from a knowledge transferring system'’s point of view:

Traditional Teacher — center Systems # Learner — centred Systems

As a starting point, two questions could be asked here and they are: i) How closer a learner-
centred environment can get to a teacher-centred environment? and ii) is there any
involvement of personality of teacher and learner with the knowledge-transferring
environment? Answering these two questions require further study on different types of
knowledge and their relevancy together.

Following the discussion above (Types of knowledge), teaching environment (medium) is
amore controllable environment than a learning environment (from a teacher’s point of view),
because the interaction between a teacher and a learner involves different variables, such as
reading student’s body language (e.g. is the teaching material exciting or boring?) and the
mood of both parties involved in the class are considered factors in the medium of knowledge-
transfer. Moreover, in a learner-centred learning environment (from learner’s point of view),
the learner is on control and hence the procedure which has been put in place by an
instructional designer should be well designed and sufficiently comprehensible to give proper
direction to the learner for his/her learning activities) [24]. Despite the fact that content
materials between both teacher- and learner-centred methods could be the same, in the hope
of an equivalent outcome, because of the presence of tacit knowledge in teaching materials,
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ACI the outcome of both methods for the purpose of delivery of knowledge will never be the same
17.1 (as knowledge in the form of tacit cannot be articulated), thus:

Outcome of learner — centred methods # Outcome of Teacher — centred methods

However, the knowledge management system can support a teaching and/or learning
environment and so to be used as a learning system [25-27]. This support is in the form of
158 transferring knowledge.!
Given different types of strategic knowledge management and learning styles we develop
the following hypothesis:

H1: Combination of learning styles and selection of a specific strategic knowledge are key
differentiators on the selection of types of e-learning systems.

H2: Accurately selected type of e-learning system designed based on strategic knowledge
and the learner’s learning style can indicate an increase in learning performance.

2. Experimental design

In order to devise a set of business rules for either teacher- or learner-centred environments it
is necessary to determine those components and the boundary around them which is known
as identifying the scope of this study: i) the knowledge creator, ii) knowledge transferring
environment (medium), and iii) the recipients of that knowledge. As such, those steps would
initiate the design and development phases of a semi-tacit-based knowledge management
system. On the other hand, by further studying shared values and identifying differences
between processes of personalisation of teacher- and learner-centred environments, this
approach would provide evidence in areas which could be articulated, specifically based on
the philosophy of the learner-centred environment and not the teacher-centred one. The study
of identified and articulated knowledge would then formulate the understanding of key
factors involved in defining the boundary of the area of implicit knowledge, which in turn
would support this study in finding relations between individual’s thinking and decision-
making methods (processes) with the existing knowledge in hand (in the form of tacit
knowledge). In another word, different individuals are having different learning styles, which
would be a determinant factor in defining those set of business rules in learning management
systems which will be investigated and defined later on.

Figure 3 presents a basic idea behind the form of converting the tacit into implicit
knowledge so to have a form of a usable knowledge on a topic. As such the principles of
drawing those functions (conversion of tacit into implicit knowledge) should be based on the
individual’s learning style. This is the core reasoning behind the design and development of
any Personalisation of ELSs.

3. Development of a solution
Learning and understanding the relationship between an individual’s learning style (which is
mainly structured on the bases of an individual’s decision-making process) and strategic
knowledge require further clarification on the concept of learning styles. As a learning style
would determine one’s approach towards interacting with an environment for the purpose of
either gaining knowledge or doing a task, this concept would indicate the following
relationship as shown in Figure 4.

Figure 4 proposes an illustration of the process of converting declarative into procedural
knowledge in the form of tacit knowledge. It clearly shows the process of personalisation of
strategic knowledge creation, updating the Nickols framework [15] for the procedural
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ACI approach on the involvement of an individual’'s decision-making method for selecting a
17.1 strategy. Furthermore, the process could be reversed if the purpose of conversion is to create
’ implicit knowledge out of tacit knowledge, so as to define the boundary of this conversion.
This conversion takes into account that tacit knowledge cannot be articulated. As it is
mentioned above, the personalised strategic knowledge draws a framework for the creation
and selection of strategies which are based on individual’s decision-making style when it
160 comes to dealing with learning new subject (gaining new knowledge), or in another word the
strategic approach to the selection of a specific strategy is based on individual's

learning style.

Decisions on “how to describe knowledge on a topic”, “when to describe it”, and “finding
reasons on methods of describing those facts” depend on an individual’'s decision-making
style. In that view the strategic knowledge would be a determinant factor in clarifying the
relationship between Learning Style, Strategic Knowledge (SK) and Knowledge
Transferring (KT):

- KT is the reason for the need of an ELS.

- LS is the determinant factor for selecting SK
- SK is about “know-when” and “Know-why” under the category of “know-about”

Figure 5 illustrates the relationship between all three main factors involved in defining the
personalisation of e-learning systems.

Details of how relationships between objects in Figure 5 are related have been described in
Figure 6 and Figure 7 in more detail.

Figure 5.
[lustrating the
relationship between LS +—> SK

Knowledge
Transferring (KT),

Strategic Knowledge \ /
(SK) and individual’s
Learning Style (LS). KT

Figure 6. Know-about List of SKs LS SK

High-level view of the
process of creating - SK1 Chooses an To convert:

Procedural Knowledge SK —p + [SK

(PK) from Declarative - SK2 DK = PK
Knowledge (DK) — 1. now-why

Know-about List of SKs LS ‘
Figure 7. i - SK1 Chooses an A 4
Detailed view of the + sk —> SKn | Know-about |
process of creating - SK2
Procedural Knowledge i
(PK) from Declarative
Knowledge (DK) — 2.
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SK creates a list of options on “know-about” then LS is the factor for selecting the specific SK,  Personalizing

which would be the determining factor on continuing (or moving) from declarative of e-learning
knowledge to procedural knowledge. £
Thus: Systems

The product of Figure 6 and Figure 7 (moving contents from the form of the declarative
knowledge to procedural knowledge) is non-articulated knowledge, which is based on
individual’s decision-making style [31], a collection of productions known as Procedural 161
Knowledge. As such, a series of [F-THEN statements are being presented and then individuals
make a selection based on their understanding of the situation in order to make a choice. This
newly configured knowledge is a combination of tacit knowledge with its converted form to
existing explicit and/or implicit type of knowledge. On the other hand, declarative knowledge
needs an additional piece of knowledge in order to become procedural knowledge (in the form
of additional tacit knowledge and so must be converted into explicit knowledge).

Thus:
DK + [something] - PK
Or
“Declarative Knowledge” with the addition of “Something” would become “Procedural
Knowledge”

By elaborating further to know more on that [something] it could be said that, when we see
something we start to describe and simulate it to a similar shape or concept from the archives
in our memory, similar to Polanyi’s example of picking someone’s face out of a crowd, which
is the bases of today’s artificial intelligence for face recognition which has been designed
based on deep learning algorithms [32,33]. But the process (in itself know-how) of giving a
description or creating a simulation in the memory is tacit knowledge, which can’t be
articulated. Despite the fact that there are approaches to finding some implicit knowledge
from the process, it should be noted that two people’s approach to obtaining strategic
knowledge cannot be the same, as it is tacit knowledge and based on their method of know-
how the product of knowledge conversion from declarative to procedural format are not the
same [34]. Or in another word, an individual’s unique decision-making method which is the
key to an individual’s unique learning style is a determining factor in approaching a
knowledge concept. This individually based unique method establishes a set of roles and
guidance when it comes to approaching and directing those concepts. The interaction with
those concepts will be guided by a set of roles which are unique to the learner’s learning style.

Thus:LS « SK x KT

“Learning Styles” relates to “Strategic Knowledge” which in turn relates to “Knowledge
Transferring”.

4. Findings
This section provides the outcome of investigation and indication on proofs of both
hypotheses mentioned earlier in Section 1.

On the relevancy of types of ELSs and learning styles with the effects of strategic
knowledge, it has been found that the strategic knowledge (SK) has a clear impact on any
knowledge transferring system (KT) that is affected by an individual’s learning style (LS).
These personal characteristics from individuals’ learning style are determined on the base of
a personal decision-making process which is unique to each person. This analysis determines
the main difference between teacher- and learner-centred learning systems.

In the light of this argument and understanding the relationship between the effect of tacit
knowledge presented in teaching and learning environments, following types of ELSs can be
concluded:
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. Teacher-centred learning environment (pedagogical views)

An environment where a teacher (instructional designer) navigates through utilising
tacit knowledge to deliver the required teaching materials in the form of either explicit
and/or implicit knowledge.

. Learner-centred learning environment (andragogical views)

An environment where an instructional designer acquires the best possible method for
the delivery of knowledge to work with existing teaching materials in the form of
explicit and implicit knowledge; and then it would be the responsibility of the learner to
gain as much knowledge as possible as s/he can by navigating through the structured
knowledge.

. Personalised learning environment (Andragogical and Heutagogical views)

An environment which includes an individual’s decision-making method in the form of
a learning style through strategic knowledge in a learning environment.

. Personalised e-learning system (PELS)

PELS is an environment where the process of finding an individual’s learning style
would be done through an electronically developed system and as such the learner
should continue to use the system to gain the required knowledge electronically.

. Adaptable and/or adaptive e-learning systems (AVALELS)

Depending on how an ELS controls the delivery of learning materials these type of
ELSs can be divided into two types of e-learning systems. If a learner defines a set of
preferences before starting to interact with the ELS, then this is called an adaptable
ELS (A LELS); and if the ELS itself be on control and continuously supervise the
delivery of the learning materials to a learner, with no prior interaction from the
learner, this is called an adaptive e-learning system (AvELS)

In supporting the second hypotheses (H2) a quantitative experiment was designed which
has been presented in [35,36]. Findings from that experiment (Table 1) indicate on the use of
strategically crafted content of learning objects to show the efficiency of ‘competency’ type of
assessment questions in adaptable e-learning system — A;ELS (with the indication of

Type of
Assessment
Questions

Type of E-learning

System and its relevant
correlation coefficient

ALELS

PELS

Percentage of
performance
in %

Comment

Recall

Competency

Table 1. Understanding

Comparison between
types of assessment
questions and their use
in different ELSs.

0.860

0.826

0.842

0.904

0.781

0.885

4.88%

543%

4.89%

Indications of 4.88% better
performance achieved by a recall type
of assessment question with a
personalised type of ELS

Indications of 5.43% better
performance achieved by a competency
type of assessment question with an
adaptable type of ELS

Indications of 4.89% better
performance achieved by an
understanding type of assessment
question with a personalised type of
ELS
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54% — or with correlation coefficient of 0.826 compared to 0.781 to be precise), with recall’  Personalizing
and ‘understanding’ types of assessment questions, with indication of 4.88% for recalling of e-learning
type of assessment questions (0.904 in comparison to 0.860 of PELS) and 4.89% for

understanding type of learnt materials (0.885 in comparison to 0.842 of PELS). systems
This indicative outcome clearly shows the relevancy and dependability of learner’s

learning preferences and the type of e-learning system in which a learner uses for the delivery

of knowledge in the context of the strategic learning environment. 163

5. Discussion

Through this article, the author has attempted to present a new understanding of the
relationship between an individual’s learning style, strategic knowledge and transferring
knowledge. By further exploration of concepts of knowledge, knowledge management, needs
for knowledge management systems, different types of knowledge, converting knowledge
into different forms, and knowledge transferring systems our understandings on learning
style-based learning management systems can be improved.

Knowledge transferring mechanisms (machine) acquire learning systems for its
purpose. As mentioned earlier (in section 1), knowledge in itself does not make any sense
and it has to be delivered to another source so to be stored, processed and then able to
produce new outcome; learning systems have been used for this purpose. Learning systems
(as attempted solutions towards transferring tacit knowledge with the support of explicit
knowledge through externalisation, combination and internalisation processes) imitate a
form of a knowledge transferring machine. This approach has been used in the research
because it is not possible to use any kind of machine as a means for the delivery of
knowledge in the medium of the socialisation process of the knowledge conversion without
error in its transference; although, there have been few attempts made in this regard on
transferring the tacit knowledge with the support of Information Systems such as online
collaborative environments and many other social network service types of websites
[37-40]. All kinds of social networking service sites attempt to present information on
individuals’ self-sensing and self-expressing identities which is fundamental to the ecology
of tacit knowledge [41,42].

There are advantages to the designing and development of a learning environment
especially with the help of technology. As this is one of the main objectives of this research
that supports the control of a learning environment and updates its teaching materials;
especially on the process of its production. It is unlike a traditional paper-based teaching
environment which would require a tremendous amount of work to update its content
materials. Besides, with the support of technology, managing the profile of a learner’s
learning style and relating it to his/her required learning materials is much easier in
comparison to the use of traditional teaching classes, which is almost impossible to do so.

Through the evaluation of shared points of views between concepts of (i) an individual’s
unique decision-making process (method) and (ii) individual’s unique learning style, it could
be argued that a unique approach of the method of articulating knowledge would support the
design and development of a unified form of a knowledge-based system. The best form of this
type of system is known as personalised e-learning system. This confirms the compatibility
of this outcome based on an individual’s understanding of the accessible knowledge in the
form of converting tacit knowledge into an implicit and then to explicit types of knowledge. In
addition to the above discussion, a learning system (which provides contents in the form of
sources of knowledge accessible to the learner), and learner’s unique learning style would
support an educational mechanism known as “personalised learning system.” This type of
system leads to the design and development of a personalised e-learning system.
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where
KTtk stands for transferring knowledge of type tacit
KT earning Systems Stands for learning systems type of knowledge transferring
164 LS stands for learning styles

e stands for dissipation error or the amount of knowledge which is transformed into other
types of messages while senders (instructors) attempts to convert tacit knowledge into
explicit knowledge (externalisation process) and learners attempt to convert the explicit
knowledge into a newly formed and constructed tacit knowledge (internalisation process).

Knowledge transferring of tacit knowledge is a combined process of knowledge transferring
systems and an individual’'s learning style; or basically, to transfer tacit knowledge, a
learning system would be required with the consideration of a learner’s learning style, known
as a personalised learning system.

ELS + LS =Personalised ELS

Above relation is another indication on the relevancy of personalised e-learning systems with
individual’'s learning styles based on strategic knowledge. Meanwhile, the perspective of
knowledge transferring systems requires further exploration of learning philosophies
including their approaches on different interpretations of teacher-learner interaction. Such as,
how the electronically-based learning environment is capable of increasing efficiency of
transmission of tacit knowledge into an explicit form of knowledge; mainly because a
computerised environment is capable of making strategic decisions based on learner’s
learning style, which was traditionally not feasible by using pen and paper for a large cohort
of students.

6. Conclusions

In this paper a novel approach is being recommended on understanding strategic knowledge
and the role of learner’s learning preferences on the delivery of knowledge. Those two
elements are keys to personalisation of e-learning systems, and as such an effective method
on the delivery of tacit knowledge with the use of externalisation — combination —
internalisation path to replace the socialisation method (tacit knowledge), which is the core
principle on the design and development of e-learning systems.

Furthermore, through the quantitative findings, by providing empirical evidence on
differentiating between adaptable and personalised e-learning systems it is shown how
taking the route of delivery of tacit knowledge as opposed to socialization creates a series of
environments to support pedagogical, andragogical and heutagogical methods for delivery of
knowledge and as such different learning environment; like adaptable, adaptive and
personalised e-learning systems. These designs might function as roadmaps for instructional
designers in order to make a sound judgement pertinent to the selection of e-learning systems
that incorporates the underlining learning style efficiently.

Based on the current work the future research can extend the investigation on
understanding learning styles and its impact on strategic knowledge in order to investigate a
new horizon on adaptive and adaptable e-learning systems. This will create additional
learning environments in which the effectiveness of different learning methods can be
measured.
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