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ABSTRACT

The knowledge-creation and knowledge-managemearttiire
of the late twentieth century can provide insighito for online
learning studies. Indeed, a process of learningnisactive
process of knowledge construction made by the é&arn
community, in which each actor gives a specifictdbntion to
knowledge development in the community. The resibditg
of the learning process does not rely only on iithligls, but on
all the members of the community: everyone contgbuin
making knowledge available to others.

This is true also in virtual learning environments. these
contexts, the teacher gives information and backgio
knowledge on a specific topic. Knowledge is thearstl among
participants through technical instruments, suctdiasussion
forums, in order for them to create new knowledge.

The aim of this paper is to analyse the SECI pmaes Virtual
Learning Environment (VLE), to show the stages thavide
knowledge conversion, but also knowledge creatiord a
sharing.

To this aim we provide a framework based on SEGI some
metrics to identify the SECI phases in a VLE course

Keywords: Virtual Learning Environment, SECI, Knowledge
Conversion

1. INTRODUCTION

Today's competitive scenarios are characterized dy
increasing complexity and impose the need to aequiew
knowledge quickly: knowledge has become a new egjiat
lever in any context. To generate a competitive aathge,
knowledge must be shared within the organizatibmough
interactions and exchanges of information, expegsnand
practices among groups with common interests afectbes.
Moreover, new knowledge needs to be created throaigh
dynamic process, which involves people, structurespurces
and the external environment.

According to [15], new knowledge is created and rstha
through the continuous interaction between tacd erplicit

knowledge, in a process made up by Socialisation,

Externalisation, Combination, and Internalisati®@ECI). This
interaction creates a growing spiral, which begats the
individual level, and then moves to a collectiveepin some
cases going beyond the organisational boundaries.

One of the main contexts in which knowledge is viemportant
is the learning environment. [25] states that qtmnte and
qualitative tools and techniques of knowledge doeatand
sharing can be applied in learning environmentshis paper
we show how the SECI process develops in a VLEyigitg
some metrics to indentify its phases in a virtt@hmunity.

2. THE SECI MODEL

Knowledge management literature has provided, dirae,
many definitions of “knowledge”, ranging from preet
definitions to philosophical up to conceptual onasthis study
we do not focus our attention on “what knowledgé kst
rather on what helps learning, as a part of thecgm® of
creation and sharing of new knowledge, to occur.
Knowledge has two components. Tacit knowledge ghlki
personal and hard to formalise, it is an in-headspoken
background knowledge that can be difficult to tfang18].
Besides, explicit knowledge is structured and dedif
knowledge, which can be articulated in formal laegg and is
easily transferred [13], [14].

According to [16], explicit and tacit knowledge amot

completely separate entities, but they are mutually

complementary.

The well-known SECI model, proposed by the samé&aat
describes how explicit and tacit knowledge is gatest,
transferred, and recreated in organisations. Theshbef this
dynamic model of knowledge creation is that humaovidedge
is created and disseminated through social interecbetween
explicit and tacit knowledge. More specificallyet8ECI model
consists of four modes of knowledge conversion:i@isation
(tacit to tacit), Externalisation (tacit to exptjciCombination



(explicit to explicit), and Internalisation (explicto tacit).
Through the conversion process, tacit and expkiodwledge
expands in both quality and quantity, making a apirather
than a circle. The spiral starts at the individieyel and
becomes larger and larger in scale, expanding asoites
through communities of interactions, which transteactional,
departmental, divisional and even organisationalindaries
[16].

To understand how to create a knowledge dynamics it
important to underline another element of the SEGtess: the
Ba, i.e. the shared context. Knowledge needs a cbiteke
created: “there is no creation without place” [Bh does not
necessarily mean a physical place, rather it isages in which
there is “interaction”, so information can beconmekledge.
“Knowledge is created through the interactions agsbn
individuals or between individuals and their enmiments,
rather than by an individual operating alone” [17].

In a VLE it is possible to find all these elemertdeed, in a
VLE individuals with private background knowledgedract on
specific topics in a space made up in order toidmea context
for shared information. In this way, knowledge a@amvert in
its various components, flowing from an individueVel to a
group level and creating new knowledge for the whol
community.

3.SECI AND ITSRELATIONSHIPWITH E-LEARNING

E-learning is certainly the major innovation initiag of the

last twenty years. Differently from the previousrrfis of

distance learning, e-learning bases its effectisenen the
extent of the communication at the disposal of ipgints,

thanks to the use of Internet [2].

Indeed, a process of learning is something more tbiowing

a training course: it is a continuous process, Wwhakes place
not only in the “consumption” of knowledge, but @ls the

production of new knowledge [19]. In an e-learnauyirse each
learner develops his own interpretation of reaktygrting from

his own wealth of knowledge and experiences, anchfthe

fruition of the educational contents made up by itigructor

[3]. Nevertheless, the highlight in the learninggess is given
by the comparison, produced by social interactiamsong the
learners’ meanings, which generates a more shaiad,and

realistic interpretation of data [10]. Moreover, udgnts
appreciate very much structured online discussiass,they
provide opportunities for interactions and socalen with

other students and allow the development of a rfgelof

inclusiveness in the course [4]. Therefore, e-legrns an

active process of knowledge construction made bylé¢arners’
community, rather than a process of instructioeaed by the
teacher [7].

The development of ICT and of the Internet haseiest the use
of e-learning systems. Nonetheless, the great paterf VLESs

in education has not been fully exploited yet. Tikislue to the
fact that in most cases the introduction of e-leayrsystems in
education has not been followed by a parallel dgreent and
setting of new teaching models, i.e. new ways @anising

learning materials, interactions between teacheds students,
and so on. Instead, aligning teaching models toMhE can

better support the creation and diffusion of newwdedge in

the virtual classroom and, therefore, it can impreducational
performance.

In this paper we develop a framework to identifg fbur SECI

phases in VLEs and some metrics to detect thenhligiging

some characteristics of the learning process amdsglecific

contribution brought by each actor to knowledgeed@yment
in the VLE community.

In order to develop our framework, in particulare vhave
considered what generally happens in an e-learoingse. E-
learning courses are provided completely onlinéngisome
platforms to share learning objects and to comnaigiavith
learners. Generally, the communication networkhaf ¢ourse
can be analysed taking into consideration the §fpeci
technological tools at the disposal of participasteh as chats
and videoconferencing. However, these tools canvepn
synchronous, rather than asynchronous, communicatio
Asynchronous tools for communication in an e-leagnéourse
are forums, that make it possible to track disarssiamong
participants, highlighting:

- the temporal evolution of discussions, thanks the
recording of the timing of each message;

- the dynamics of interactions, thanks to the ftiraglof the
author and responders of each message;

- the content evolution of discussions, thanks ke t
organization of messages into thread.

According to [13], [14] SECI model, [16] concept ‘&a’ (as
the foundation of knowledge creation), and thenay theory
literature [2], the primary requirement for a leamprocess to
develop is establishing a learning environment witfree and
voluntary socialisation mechanism, for example tigtothe use
of discussion forums. This style of forum managenaiows
the teacher to create an active learning procaselving both
learners and himself. Therefore, it would be adlisdor that
each lesson the teacher opens several threadsnandrages
learners to participate in them and to add othewails, based
on their own interests, experiences, and curiasiiethe topics
of the course.

4. A FRAMEWORK TO IDENTIFY
THE SECI PROCESSIN VLEs

Several studies have investigated the relationsbtpreen KM
and education [4]; [27]; [22]. In particular, [28liggested that
KM can be used to capture, organise, and delivemiedge
within management systems and can therefore befactiee
tool for educational training. However, a concretey, a
framework or some metrics to apply the SECI proceséLEs
has not yet been proposed.

To examine knowledge creation process, this stubbpts the
SECI model for a main reason: the SECI model costaiot
only knowledge transfer but also knowledge creatidhe
transfer of existing knowledge and the creation rafw
knowledge are of major importance in VLEs. Moreovitre
SECI model has been widely used in many reseaedsasuch
as organisational learning [17].

This paper outlines an approach to determine soeteias to
detect the phases of the SECI process in collalerdtEs.
Our framework is based on the analysis of the mee® of
knowledge development and social learning.

In our opinion, deep learning originates from witha social
context. The first step for deep learning to depetosetting up
the proper environment for discussions amongst speerd
teachers to take place. In this environment anrealisation of
in-head, tacit knowledge can happen, followed by
combination of this now-explicit information withepsonal
background experiences and knowledge (either ajreaibting
or promoted by scaffolding mechanisms, such as lation
modelling or experiential learning). Finally, thers an
internalisation and deep appreciation of the ndarmation as
knowledge [4].



We have named this representation ESECI. It is shaviigure
1. The necessary steps for knowledge creation hadng are
described below.

Figure 1SECI model adapted to the con of e-learning:
ESECI

4.1. Environment

To study the SECI process in a VitEs very important tdouild
a learning community where individuals are frightened nor
threatened, and where discussions and assessments
moderated by someone whotrsisted by the participan In
traditional classrooms, face-faee contacts among students .
between students and the lecturer create a sawi@oament
(the Ba) in which informan and knowledge can flow.
online education, face-tiace contacts among participa
might be infrequent or even totally lacking. Theref it is
necessary to find other ways to create the propeiranment.
The software platform at the disposalttefchers and learners
the “physical” space in which participants can médett the
proper social environment has to be created by g
mechanisms that actively encourage online soctadisaln this
way deep learning can develop [4], [28]2].

Moreover, the lecturer must encouratye discussion among
students, and he himself has participate init in a non-
judgemental manner. At the same tirttee teacher has
moderate the discussion to keep it on track.

The first phase of our framework is to ihef metrics for VLE:
to measure the “quality” of the learning environit

The communication flows in an learning course can |
represented through a social network, whose cheisiits car
be analysed by applying basic teaues ofSocial Network
Analysis (SNA).Several studies have set that a social net\
is a central element in collaborative learning emvinents [9];
[8]). Indeed, the goal of the analysis of social nekwds to
study the patterns of relationships that conneztaittors whin
social systems, how these models affect the beur of the
flow of resources conveyed by those connectiond,aso the
manner in which social actors, through these sammeections
help to change the overall network structi@d.

There are seval measures of SNA that can show the impau
collaboration on learning within the network. Neth:
properties such as centrality and density are eyeploto
explain interactions among group members and tietste of
interpersonal communication in thetwork[6], [28].

Centrality, referring to the connection of one memfvertex)
in the network with other members (vertices), camieasure
by the number of vertices to which a particular rhemis
adjacent. In online discussi¢, centrality can be seen as the
connections or interactions of one member with sth®ften
the teacher holds a central position in the nety

Density is a measure of the cohesion of a netwndkdescribe:
the general level of linkage among vertices in @aaetwork.
The network density is defined as the number of limeghie
network divided by the maximum number of all poksilines
[23]. Maximum density is found in a complete simplework
(when all vertices are directly connected). Thesitgrvalue of
a network vaes between 0 and 1. Density provides informa
on the degree of connection and robustness ofedtveonk. The
extent of collaboration within a forum is its degref cohesion
which describes the level relationships of the actors in the
network. As ative cooperation among people in the fort
increases, the graph representing the social nlketlvecome:
more cohesiveMoreover, it is important to check if there
some singletons, i.e. some persons who are nohedazy any
other person in the netrk. High values of density and
centrality and a low number osingletons attest for an
environment with high socialisation among studentfie
possibility to have frequent interactions ae high level of
closenessbetween the parties involved in the piss of
learning promotes the exchange of knowledge andreq:s.
Having outlined an approach to the definition ancisoeemen
of the environmentharacteristics in whicthe students interact,
we propose sommdicators for the four phaseof SECI in a
community of practiceWe will start from socialisatio

4.2. Socialisation

Socialisation is the process of converting tknowledge into
tacit knowledgethrough interactiorand sharing of experiences
among individuals. Since tacit knowledge isdifficult to
formaliseit can be acquired by sharing experiences with
source of knowledge. [15&ffirmed that “individuals’ tacit
knowledge could be acquired and transferred betteugh
observation, imitation, and experie-based practice than
formal languagésased conversatior

According to [24] tacit knowledge cannot be measured dire:
Indirectly, however, it can be assessed by meagutire
socialisation proces3he process of knowledge developmer

a community is strongly influenced the level of collaboration
among its members, which mainly obtained through their
interpersonal communicatic[26]. The new external meanings
and interpersonal processes are appropriated bindnaduals
concerned, creating deep, internal knowledgeuisition and
skills development that are regarded as usefueasner{20].

In a VLE students sociabswhen they give an answer to sc
posts or ask a questiam forums. Moreover, students socialise
through the readingf several discussits, as these are source
of information for them.Therefore, the number of posts ¢
readings of a student can be thought of as a piamxthe level
of socialisation of the student. The level of shséion of an
individual in the network can be seen as high ow
dependently on what is the level of socialisation tbe
community members. Thereforee consider as a proxy for a
node’s socialisation abilitthe percentage of formally regulat
socialisation activity of tit node over the total number of
socialisatioractivities of all student[24].



4.3. Externalisation

Externalisation is the process of articulating ttdeiowledge
into explicit knowledge. “When tacit knowledge isade
explicit, knowledge is crystallised, thus allowiitgo be shared
by others, and it becomes the basis of new knoweled®].

In a VLE we can think about externalisation as ay via
develop group knowledge from individual knowledgehe
conversion of tacit knowledge into explicit knowted
therefore, is the key step in the learning procéssording to
one of the main characteristics of forums in VLEsmch
individual contributes in developing the knowledge the
disposal of all participants through an incremeptakess [11].
To represent communication flows among studentshatdeen
the students and the teacher we adopt the

Incraiment

Knowledge Network (IKN), which shows also potential

knowledge flows amongst participants who postethénVLE

[1]. This representation shows the social contextvhich new
knowledge is added and learning experiences arecgha

In this phase of the learning process students sfateir
attention on how to represent explicitly their peral

experiences and what they have learned through

socialisation. We can state that only those nodes posted
have certainly shared their own knowledge with odtedents.

From these considerations we can measure the alisation
level of a student as the number of posts madénatystudent
over the total number of posts in the network @fae, made
by all the students).The value of this indicatovegi a rough
information about the “quantity” of knowledge extelised by
each student, compared to the total “quantity” nbwledge
externalised in the network.

4.4. Combination

Combination converts explicit knowledge into mo@mplex
and systematic sets of explicit knowledge, callggtemic
knowledge [16]. In organizational contexts, expliaiowledge
is collected from inside or outside the organisatamd then
combined, edited or processed to form new knowledde
new explicit knowledge is then disseminated amohg t
members of the organisation [17].

In a VLE there is a combination stage when thermgtion
gathered from the specific online discussion (iesids
combined with other information from other onlinisalissions
(outside). In particular, by reading other partifs’ posts, a
student integrates multiple bodies of explicit kfedge and
then he adds elements of new knowledge to the miehiidnis
knowledge is explicit (expressed by posts), sositat the
disposal of everyone in the forum. For this reasem propose
to measure the level of combination of a studerd forum as
the number of posts (new explicit knowledge) he enadthat
forum over the number of reads made in all forunafote
writing each post.

The externalised student’s tacit knowledge can dabined
with other explicit information, such as article®sged by
teacher and online discussions on several topicshis way,
other students can be helped in internalising neawkedge
and an environment for deep learning is created [4]

4.5. Internalisation

Internalisation is the process of turning expliciowledge into
tacit knowledge. This phase is characterised bygaifeant
individual deductive effort: indeed, the studens i@ develop
explicit knowledge and adapt it, basing on his eignees, to

the

the context in which he operates. The output @rimdlisation is
operational knowledge [24]. In internalisation, induals can
acquire and absorb knowledge through demonstratioother
means, such as learning by doing and on-the-jatiniga[15].
According to [4], during the internalisation staigea VLE the
participants’ self-awareness and reflection on rtHearning
knowledge is stimulated by feedbacks from the fitest and
feedbacks from online discussions. These activitié®v the
participants to gradually internalise their profesal
knowledge and personal teaching efficacy.

For these reasons we can consider as a proxy fer th

internalisation of a student his final mark in toairse. Through
internalisation, knowledge is transformed into féag memory

and is actualised in practical operations sucthadihal exam.
Then tacit knowledge becomes the basis for futireaming for

the student himself and for others through a spiratess.

All the metrics we propose to account for the vasiphases of
ESECI are summed up in table 1.

SNA indices:

Centrality,

Density,

Number of isolated nodes

Environment

activities;
TR rar I
L, activities;

Socialisation

Externalisation posts;
X, posts;
Combination posts;

previous_reads;

Internalisation Final Mark

Table 1Metrics for ESECI
5. CONCLUSIONSAND FUTURE DEVELOPMENTS

In this paper we have proposed a new framework (HS©
detect knowledge acquisition in online learning issnments.
Our framework is based on Nonaka and Takeuchi's|SE@&
SECI is a good model for teacher’s training [27]t lalso a
good tool for student’s learning.

The primary requirement of our framework is esttbhg a
learning environment in which the students arelifatéd in
socialisation.

The knowledge-creation process starts with the estad
socialisation, which is acted through discussionsonline
forums. The socialisation is then followed by théeenalisation
of tacit knowledge through post writing on the aelidiscussion
board. In the third stage (combination), the sttslemmbine
the various pieces of knowledge acquired from dle t
participants in the discussion, thus creating newsvKedge,
which is, finally, internalised. ESECI process afokledge
creation, in this way, describes dynamic interatid®etween
tacit and explicit knowledge in the virtual leargianvironment.
Our framework contributes to theoretical developmérdeed,
while the importance of KM in learning contexts hiasen
widely recognized [4], [27], [22], there is not yeetframework
to provide guidelines and metrics to detect knogedaths in a
VLE. Therefore, we have proposed some metricseatity the
various phases of a learning process in a VLE. féamework
can be used as a guide to manage educationalngaifihe
framework and metrics we provided in this paper saow



some characteristics of the learning process andhaghlight
the specific contribution brought by each actathi® knowledge
development in the VLE community.

This study has several implications for future aesk. Firstly,
the framework we developed should and will be tbstith a
case study, in order to be validated. Indeed, weapplying the
framework and its metrics to a real e-learning seurin
particular, we are analysing an e-learning cousserfanagerial
education over three years.

Moreover, future studies should investigate thetm@hships
among the various stages of this framework. Inigaetr, it will
be very interesting to examine how VLEs could usewdedge
creation processes to improve students’ learning.
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