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Abstract—Corporate knowledge is essential mainly to knowledge-intensive
organizations. Its success is always associated with the performance of the or-
ganization through ROI (Return of Investment). While the scope of corporate
knowledge is wide, we redefine in the context of computational environment
and demonstrate how corporate knowledge can be modelled and subsequently
enabled it to be measured. With this new ability, the knowledge flow within the
learning activities can be traced and the individual performance can be meas-
ured based on the learning goal being set.
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1 Introduction

Management of corporate knowledge is essential to maintain organizational per-
formances; it allows continuous regeneration of knowledge and innovation through
effective knowledge sharing, retention of corporate skills and knowledge as well as
efficiencies in making corporate decision.

Our literature indicates that corporate knowledge has no concrete definition even
though it has been used widely and its meaning has been elaborated in the context of
the author who used the term. For example, Pierre et al stated that corporate
knowledge requires one to have information that is accessible throughout the organi-
zation as well as an information technology framework to support them [1]. Yang et
al argued that corporate knowledge is managed by agents who were acting on manag-
ing the knowledge in a dynamic and uncertain environment and at the same time co-
operating each other in achieving corporate goal [2]. Gregoris et al [3] describes cor-
porate knowledge as having knowledge artefacts to be managed by computer-based
corporate memory and at the same time having appropriate methodologies and tools
as processes in managing the knowledge. Some may refer corporate knowledge as
interchangeable term with corporate knowledge as knowledge which is characteristi-
cally explicit. For example, Van et al [4] defined it to be an explicit, not embedded
within the organization and continuously to be presentable in the form of information
or knowledge within and organization; while Nagendra et al [5] defined knowledge as
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tangible things like company products, clientele profile, marketing and financial re-
ports and business goals.

Having said about how organizations conceptualize the corporate knowledge, it
can be assumed that management of corporate knowledge is essential and understand-
ing the principles to ensure addressing the success factor is taken place. The essential
factors for having a successful Knowledge Management or Knowledge Management
System (thereafter, KM/KMS respectively) have been discussed in many literatures. It
is commonly agreed that the essentials factors should not be addressed in silo manner
as it requires a holistic approach and integration among the KM/KMS components
[6]. Nevertheless, this paper focusses on one aspect in KMS which is the learning
aspect within the organization.

Learning in organization has been mentioned in the literature as a significant pro-
cess in the entire architecture of the KM/KMS. In a corporate environment, measuring
the learning among the corporate members and its affiliations can be a daunting task
as it involves internal and external parties such as managers, customers, suppliers,
management, shareholders and others. Usually, the learning is assumed to take place
based on the ROI performance [12]. In other words, the members of certain depart-
mental unit who have gone through certain training period and demonstrate an in-
crease of productivity or decrease in cost indicates a return on ROI [7]. Whether this
is commonly accepted view, a survey which is done by Mumma et al [8] indicated
that only 12% of the surveyed companies observed that the learning process through
training had strong alignment with the business strategies. Most companies fail to
demonstrate direct benefit from the staff training since they do not have an integrated
and comprehensive learning or training plan. Hence, the learning and ROI seemed to
show low correlation to some of these corporations. To overcome these issues,
Deking [9] as cited in [10], formulated a framework for measuring the knowledge and
knowledge management in terms of the value and status using several types of in-
struments such as balance scorecard, knowledge portfolio, cost saving analysis, scor-
ing models and cross organizational benchmarking. Bersin [11] established a practical
model for measuring performance based on corporate training for individual in four
phases which include problem definition, training solution, individual performance
and organizational performance.

Based on the literature above, there is a gap in between the learning plan, learning
process and measuring the competency attributes of the learner. In some corporations,
a clear mapping between the training program or organization learning with the ex-
pected learning outcomes or the training effectiveness are not known. The simple
reason is that the effectiveness of the training and learning processes in meeting the
business goals are taken as the result of collective effort of every member in the or-
ganization. In our paper, we describe the concept of tracing knowledge flow in moni-
toring the corporate learning environment for every individual and how learning is
measured. In the next section, we discuss the type of corporate knowledge that is
applicable in our context followed by another section that explained the learning pro-
cess based on the corporate knowledge that can be measured and traced.
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2 Corporate Knowledge

The focus on corporate knowledge for this work is on codifiable corporate
knowledge in computational form. Codifiable knowledge is referred to explicit
knowledge that may derive from articulated tacit knowledge or structured or unstruc-
tured knowledge that are presentable in explicit form and in digital media [13]. Cor-
porate knowledge differs by the sectors such that knowledge-intensive organizations
may be require dynamical change in knowledge generation, more volatile and innova-
tive compared to production-based or regulated-based organizations where knowledge
is embedded in its standard operating procedure and changes are less affected with
business trends. Industries such as consultancy, finance, advertisement, banking,
education, healthcare are the targeted sectors for this research.

Organizational structure is not the primary issue as the principles in managing cor-
porate knowledge should be applicable in all organization embracing the same
knowledge management system and practices [mentioned in [14,15] for guiding prin-
ciples in KM. We believe with the advent of information and communication technol-
ogies; geographical distance is not an obstacle to maintain efficacy in the communica-
tion flow. In our proposed corporate structure, the information and communication
takes place mainly in ICT platform such that data, information and knowledge can be
retained in computational form. Hence, multinational corporations (MNCs) or trans-
national corporations(TNCs) or single-location operated corporation shall be able to
adopt the same principles in KM.

Corporate knowledge can be categorized into format which are structured docu-
mentations that are stored in corporate database and DMS (Document Management
System) and unstructured where knowledge is sparsed and uncategorized. The un-
structured corporate knowledge (UCK) is the interest in our work as it allows sharing
of knowledge on multiple views, regeneration of ideas, sharing of experiences and
identification of knowledge expert. Hence, the ICT platform is an open platform that
allows corporate members to post opinions and share relevant materials in various
forms.

3 Learning Organization

According to Argote [16], learning organization takes place in three sub-processes:
creating, retaining and transferring of knowledge. Learning product could be in the
form of new knowledge artifact such as new architectural design, product design,
marketing brochure; another type of learning product is in the form of opinion, argu-
ment, debate, analysis and others that co-occur during the development of knowledge
artifact. The latter is more significant as the thinking process and discussion thread
can be recorded and captured for future review and consideration, in order to avoid
repetition in similar decision making process. Another aspect of learning which is
important in the organization is the individual’s learning lifecycle since every indi-
vidual contributes towards achieving the overall business objectives. Every individual
is set with the learning goals, learning process and finally the learning outcome.
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Learning goal consists of targeted knowledge domain, learning activities, learner’s
participation network and learner’s profile. Learning process defines the phases of
learning that a learner must go through to determine the level of mastery s/he has
attained, the number of knowledge domain to be assigned and building of expertise.
Learning outcome is associated with the learning goals in which it is measured nu-
merically. In the next subsections, we describe the learning artifacts, corporate learn-
ing and learning strategy.

3.1 Learning Artifacts

Learning artifacts is defined as object that has characteristics of being “durable,
made public, long lasting and materially presented” [17]. It is a concept adopted by
educational psychologist for students to demonstrate their understanding in the class-
room with artifacts such as paintings, drawing, sculptures and these are not perisha-
ble. In the context of corporate knowledge, learning artifacts are the products that are
developed as a result of social or business communications in the formal and informal
settings such as meetings, serendipitous drop-in, chats, online discussion, asynchro-
nous communication, meeting minutes, contract agreement and also individual learn-
ing such as visiting web page, downloaded internet resources and multimedia objects
(images, video, audio etc.). In a computational environment, these learning artifacts
are available and traceable.

3.2  Corporate Learning

Corporate learning is performed in two environments — Traditional Learning (TL)
and Online Learning (OL). TL is an environment where learning takes place in non-
computational form and not discernible in digital format, for examples, attending
seminar, ICT skill-based training or other professional courses. We argue that it is
possible to transfer knowledge based on these types of training into a repository of
corporate knowledge using the current information technology [18]. Sharing of train-
ing modules, PowerPoint slides and personal notes that are associated with the train-
ings are ways to reposit learning artifacts for the use of other members. OL has been
widely accepted in many corporations as alternative to TL and it is done in-house. OL
can be conducted on web-based or client-server based or standalone machine. There
are various e-learning packages that are pedagogically organized which includes as-
sessment and the content is tailored uniquely for the corporate use. OL also supports
social communications such as online chatting, forum discussion, blogging, Wikipe-
dia development, resource creation and sharing. In an integrated environment where
these features are available, learner has the opportunity to use various platforms to
demonstrate one’s learning.
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3.3  Learning Strategy

Individual learning is the focus in this research work albeit the entire learning
strategy is a composition of all individual towards achieving the corporate’s business
goal. The followings are the five factors needed in setting the learning strategy:

1. Knowledge domain (KD) identification — KD can be a specialized or general sub-
ject matter that the learner needs to comprehend. KD can be built using ontology
automatically or semi-automatically from the textual document [19,20,21]. The
collection of relevant texts emphasizing certain key concepts can be used as the ba-
sis to build KD. A learner can be assigned to one or more KDs depending on the
training needs.

2. Learning Phases (LPh) — an individual deal with two types of knowledge; tacit and
explicit knowledge. The knowledge is transformed from one another depending on
the activities. For example, reading transform the explicit knowledge from the
reading text into tacit knowledge. The learner processed his/her understanding with
cognitive pre-processing and possibly regenerate new understanding or conflicting
argument. This process happened between implicit and implicit knowledge. New
ideas or arguments are externalized in various forms such as oral presentations,
video recording, blogs and other form of explicit materials.

3. Learning Profile (LPr) — some levels of recognition are labelled to each learner
based on his/her learning profile. Learning profile is built based on one’s commit-
ment and activities during the Learning Phases. For example, one who is an active
participation in a discussion and being dominant in a discussion on a specific do-
main, will earn higher recognition in his profile.

4. Social Status (SSt) — some levels of recognition and identity established among the
corporate members as a result of one’s leadership, dominance behavior, influences
and communication effectiveness. In a computation form, these can be captured
and can be calculated based on the frequency of interactions and number of refer-
ence made by others to him/her as point of reference. The influences can be ob-
served from the responses and replies that indicate support to one’s idea and these
can be computed.

5. Measurement — data are captured for every actions made by the learners, hence,
these data can be computed and measured to be translated to a more meaningful re-
sults. Measurement requires computation on the gap between the learning goals
and learning outcomes. Learning goal consists of the targeted KD, LPh, LPr and
SSt which can be set for every individual or standard goal set at corporation level
for everyone.

In the following section, we demonstrate the application of the knowledge transfer
and knowledge trace for measuring corporate performance.
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4 Measuring Corporate Knowledge

In the proposed application of building a corporate knowledge, the followings are
the items that comprise a corporate knowledge unit (CKU):

1. Knowledge Object (KO) — personal’s opinions, explanations, arguments, recom-
mendations, suggestions that are possibly presented with other sources such as de-
sign, PowerPoint slides, statistical figures, factual information and others;

2. Multimedia (MM) — using video clips, audio, animation, guidelines, reports, text,
web page, physical objects that are presentable in multimedia format;

3. Semantic Tagging of Knowledge Object (STKO) — the semantic content is de-
scribed in text format in order to allow text processor to extract keywords describ-
ing the essence of the knowledge object.

The CKU is initiated at every action performed by the corporate learner in the
learning phases (LPh). For example, learner A posted his opinion with an attached
resource, CKU will be formed as integrated unit shown in Fig. 1.

Fig. 1. Schematic diagram of CKU

Each CKU is characterized into measurable unit based on the' quantity and quality
of the content. For example, in KO, the length of the text gives the quantity value
while the relevancy to the context is the quality value. Context refers to the content of
the current discussion or content. For STKO, the semantic tag has details on content
which is labelled with named-entity attributes such as location, organization, quantity,
time etc.; and these details are used for retrieval and matching purpose. MM is an
additional resource that is used to enhance the content of the knowledge that is de-
scribed in text form as in STKO by using video, audio and others. In the following
subsections, we illustrate further on the use of CKU for tracing knowledge.

4.1 Tracing Knowledge Flow

CKU is owned by every learner who initiated learning actions such as posting ar-
gument, uploading video, creating blogs. As CKU has the content (in KO) and seman-
tic descriptors (in STKO), the flow of CKU within among the members can be traced.

In our work for tracing knowledge, the focus is on Learning Phases (LPh) as one of
the learning strategy. With CKO, the tracing for knowledge transformation such as
“tacit-to-explicit (TE)”, “explicit-to-implicit (EI)” and “explicit-to-explicit (EE)” will
be possible. The examples of learning actions that are characterized by different
knowledge transformation is shown in Table 1.
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Table 1. Examples of Knowledge Transformation

Knowledge': Examples
Transformation
TE Posting personal notes, arguments, Creating Wikis, Blogs
EI Watching video clips, Listening to audio, Reading blogs
EE Classifying documents, cataloging resources

The examples for each knowledge transformation can be expanded further depend-
ing on the available technologies supporting them. The only limitation is the trans-
formation between “tacit-to-tacit” which occur within internal oneself.

Once the activities are converted into CKO form, the flow can be traced. For ex-
ample, Learner A has been tasked to learn on Topic A and the keywords for this topic
is defined in KD identification (ref Learning Strategy). As he performed the activity,
the keywords defined in KD is matched against KO and STKO to determine the rele-
vancy. Since a learner is allowed to participate in various knowledge domain, the
matching on keywords to determine the relevancy for each CKO he/she produced has
to be done to ensure that he/she participated in the knowledge transformation process-
es for each knowledge domain set for him/her at the Learning Profile (LPr) and Social
Status (SSt). Finally, the flow of the knowledge can be traced and the measurement is
calculated based on the goal set at LPr and her/his final achievement. In a corporate
environment, monitoring is a continuous process.

6 Conclusion

Corporate knowledge retention and reuse have gained interest mainly on how it in-
fluences the ROI performance. While many effort focus on the overall ROI as the
yardstick to measure corporate learning, our focus is on individual learning. We de-
scribe how corporate knowledge can be modelled in computational format and pro-
cessing them to trace its flow throughout the learning activities. The work is signifi-
cant such that corporate knowledge can be measured and the flow can be traced.
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