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Abstract Historically education has been supported by
technology; however, during the past three decades elec-
tronic technologies for educational purposes have been
used to achieve better learning outcomes. There are two
propositions regarding the use of computers for educational
purposes; that is, people can learn “from” technologies or
people can learn “with” technologies. The, e-learning
literature reveals that technological and instructional per-
ceptions are diffuse. Furthermore, only recently have the
ethical and cultural issues been considered. The philosoph-
ical discussion within this paper considers these issues and
explores the idea of knowledge or content in e-learning,
teasing out the differences between these two concepts. In
order to contextualize the debate, the literature is reviewed,
and a philosophical debate using an inquiry example is
presented.
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1 Introduction

The radical technological change of the past three decades
has enhanced the importance of technology within the
educational process. Many studies have been conducted to
scrutinize interactive learning technologies in a multiplicity
of forms, ranging from the earliest days of mainframe-based
computers to modern multimedia learning environments,
with accessibility via the Internet (Reeves 1999). It is
possible to recognise two main propositions concerning the
use of computers for educational purposes; people can learn
“from” technologies or people can learn “with” technolo-
gies. Jonassen and Carr (2000) argue that when computer
technologies are used to deliver pre-programmed instruc-
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tional lessons, they should be referred to as interactive
technologies.

In this educational paradigm, learners merely obtain
knowledge through the use of technologies as a vehicle.
Technologies are considered as forms of “media” which are
conveyors of information, using a computer network to
present or distribute some educational content (Keegan
1988). So, learners are unreservedly regarded as the
recipients of encoded knowledge in assorted forms of
instructional media (Jonassen and Reeves 1996). In this
approach, learning “from” technologies is passive and
limited to entering responses and getting replies from
them.

On the other hand, learning “with” interactive technol-
ogies establishes a certain intellectual affiliation between
learners and technologies. Instead of using technologies to
guide learners through prearranged interactions, learners
may use technologies that function as “the mindful
engagement of learners”. When students learn with com-
puter technologies, instead of being restricted by them, they
increase their level of engagement (Jonassen and Carr
2000; de Byl 2007; Small and Vorgan 2008).

Crump and Costea (2003) suggest that these different
types of learning using technology exist on a dynamic
continuum. Furthermore, they are influenced by cultural and
ethical differences. For example, if a culture does not
recognise, encourage, or reward learning sharing, this is the
end of knowledge management (KM) (Sarah and Haslett
2003). Nonaka et al. (2001, pp. 828) claim that knowledge is
fragile, and depends on beliefs and commitment, “knowl-
edge-creation is a dynamic human process of justifying a
personal belief directed towards the truth”. According to
Anderson (2004), the learning environment should respect
and accommodate particular cultural attributes, especially
language and particular forms of expression, which the
learner uses to interpret and build knowledge. Such claims
can be combined with Hofstede’s work (1986, pp. 306): “the
focus of the teacher’s training should be on learning about
his/her own culture, getting intellectually or emotionally

accustomed to the fact that in other societies, people learn in
different ways”.

The relationship of ethics and learning using technologies
is complex (Jefferies and Stahl 2005). In order to achieve a
responsible use of technology for learning, the participants
need a considerable amount of education, referring to
established as well as the ethical norms (Stahl 2002a).

In this paper learning using technology, regardless of
whether it is a “from” or “with” perspective will be termed
e-learning.

E-learning comprises several hierarchical layers as de-
scribed in the framework in Fig. 1 by Silva (2007).
Throughout these layers there is an interrelationship between
culture and ethics. Indeed, these are the items which make a
difference amongst the particular e-learning offerings. This
paper focuses upon the knowledge/content management
layer, which is a fundamental layer in delivering effective
e-learning.

It is interesting that e-learning literature seems to pay
little regard to this notion of KM and content management
(CM), not considering the differences and similarities
between concepts of knowledge versus content. There is
some implied consideration (see, for example, Wilson et al.
1987; Ball and McDiarmid 1990; Rowan et al. 2001;
Mulhall et al. 2003; Bucat 2004; Kanuka 2006; McRobb et
al. 2007; Cavin 2008; Koppelman 2008), which suggests
that successful teachers cannot simply have an intuitive or
personal understanding of a particular concept, principle, or
theory. Rather, they must themselves understand ways of
representing the concepts to students, which leads to the
concept of pedagogic content knowledge.

Richards (2004) suggests that e-learning is globally
accepted as a prerequisite for future social and economic
development, providing a new essential style, which in turn
is the base level for accessible education.

Against this backdrop, the paper considers the
notions of knowledge and content in an e-learning
setting. Furthermore, the paper discusses: the concept
of e-learning; defining knowledge; KM; KM Systems

Fig. 1 The e-University
strategic implementation
conceptual framework
(Silva 2007)
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(KMS); the link between KM and e-learning; defining
content; CM Systems (CMS); the link between CM and
e-learning; and, finally, the philosophical argument
using an enquiry example which draws the previous
discussions together.

2 Development

2.1 E-learning

The literature addressing the concept of e-learning is vast and
rich. We support the following assertions : “e-learning is
nothing more than the use of electronic tools and technologies
to assist us in our teaching and learning” (Martin and Webb
2001, pp. 15); “e-learning will here be defined as the use of
ICT in higher education, which aims mainly the independent
use of technology by students” (Stahl 2005, pp. 21); and
finally, e-learning can be defined as the online delivery of
information for purposes of education, training, or KM, and
is different from formal education, which occurs off campus,
and usually, but not always, through online resources
(distance learning) (Turban et al. 2006).

From a review of the e-learning literature, four general
categories of e-learning technological systems can be
discerned:

& Learning Management Systems (LMS)- support admin-
istrative tasks such as registration, scheduling, and
learner tracking (Sigrén and Holmqvist 2005; Bongalos
et al. 2006; Lassila and Poyry 2007);

& Managed Learning Environment (MLE)- includes the
whole range of information systems and processes,
which contribute directly or indirectly to learning and
learning management (JISC 2000; Winter 2006);

& Learning Content Management Systems (LCMS)- allow
developers to store, manage and provide access to
pieces of content used in e-learning (Podoleanu 2005;
Jurubescu 2008; Abazi-Bexheti 2008);

& Virtual Learning Environments (VLE)- the components
in which learners and tutors participate in several on-
line interactions, including on-line learning (JISC 2000;
Jenkins et al. 2005; Weller 2007).

So, the key elements in an e-learning project are:
lecturer, content, student, place, time and interactivity
(Amaral and Leal 2004). However, an important question
arises: what are the defining characteristics of “good” e-
learning? Following Hall (2003) and Turban et al. (2006),
the inputs for effective e-learning are:

& visual- when appropriate, uses relevant images, video,
audio, and other media, rather than simply text,
providing information to learners;

& concise- written information should be concise, because
is an important element of e-learning;

& interactive- learners can interact with the courseware
through quizzes and multimedia activities, allowing
them to practice their skills, demonstrate knowledge,
discover relationships and new information, and rein-
force learning;

& engaging- appeals to learners’ professional experience
and emotions;

& relevant- should address learners’ current needs or
learning gaps;

& feasible- the technological infrastructure for enabling e-
learning should be feasible for learners’;

& empowering- providing access to additional resources
may allow self-directed learners to explore material
relevant to their interests, achieving a better and more
complete knowledge.

Therefore, an e-learning process comprises conceptual
and physical components and procedures that should be
standardized in terms of both procedures and technologies.
Development, through the whole lifecycle of the e-learning
process, must be done on the basis of widely adopted
standards (Lytras and Sicilia 2005). As far as the conceptual
background of an e-learning application is concerned, the
following issues must be well defined:

& e-learning process design;
& learners’ competencies definition;
& a framework for co-operation amongst teachers and

pupils, within which, the physical components com-
prise: learning content and its packaging and deploy-
ment; learners’ profile; assessment activities; metadata
structure; system architecture.

In conclusion, the quoted references do not recognize
conceptual differences between KM and CM in an e-
learning project, which once again entails the need for this
paper.

2.2 Defining knowledge

According to Plato, knowledge is justified true belief. In
“Protagoras”, Plato argues that “knowledge is the food of
the soul” (Jowett 1899). Moreover, the Oxford Dictionary
(2008) defines knowledge as a result or product of
knowing; information or understanding acquired through
experience; practical ability or skill; cognition. These wider
definitions can be more refined given the aim of this paper.
Standards Australia (2003) provides a definition of knowl-
edge as a body of understanding and skills which is
constructed by people. Knowledge increases through
interaction (typically from other people). For Awad and
Ghaziri (2004), knowledge encompasses the understanding
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obtained through the process of experience or appropriate
study. Or still, Kuhn (1970) claims that knowledge is an
individual construction regarding a current context (com-
munity), rather than representing some correspondence to
external reality.

At this point, we need to clarify the conceptual
distinctions concerning data, information, knowledge, and
wisdom. Data can be defined as isolated facts, non
structured representations (Carvalho and Amaral 1993),
which can be pertinent or not in specific circumstances
(Alter 1996). Information is explained by Buckland (1991),
as a thing; instead, information can be seen as a “basic
material” that will be used by manufacturing during the
“production stage” (Cash et al. 1992), or a precious fluid
(Kornai 2008) that contains a high level of semantics and
less mathematical construction (Himma 2005). However,
Foskett’s (1977) challenging distinction between knowl-
edge and information is very useful to our purpose:
knowledge is what I know, information is what we know.
Finally, it is necessary to understand that data, information,
knowledge and wisdom can be viewed as part of a
continuum, one leading into another; each one resulting
from the previous actions, with no clear boundaries
between them.

Stacey (2001) draws attention to the paradoxical nature
of knowledge, which is at the same time: a thing and a flow
or a process. He emphasizes that we have to observe their
combination and not each one separately. Furthermore,
Stacey points out some key heuristic features: knowledge
can only be volunteered and “we only know what we know
when we want to know it”, referring to the value of
narrative.

Knowledge is embedded—it is what we would call “just-
in-context”. This means that it is specific to time, place,
sequence, timing, position, and relationships, within com-
munities’ contextualization. Furthermore, it follows that
knowledge cannot be abstracted from context, physical or
social. Snowden (2000) acknowledged that, to manage
knowledge we need to focus more on context and speech,
than on content. Regarding e-learning or distributed
learning, the importance lies in the possible restriction to
learning, given the abstracted information process, and
considering the implied knowledge. Learners need to
develop their own knowledge, through a learning process
which should include information on procedure, but
relating different contexts.

2.3 Knowledge management

The concept of KM was first coined in the 1980’s, with the
aim off not reinventing the wheel in organizational
contexts. Later, the focus shifted to the best use of
knowledge concerning customers. The current phase of

KM is interactive web based KM, leading to a unanimously
accepted definition of KM.

The crux of KM is unwinding and sharing knowledge
throughout the organization to leverage competitive advan-
tage. We need to distinguish two types of knowledge: tacit
knowledge and explicit knowledge. These knowledge
classifications are the most common key features in KM.
Explicit knowledge is formal knowledge, which can be
articulated and transferred easily to others. It includes
policies, procedures, theories, facts, etc. Tacit knowledge or
implicit knowledge is informal knowledge, which is deeply
rooted in a person’s mind. It is such personalization that
makes it difficult to formalize, communicate or transmit to
others. Therefore, KM leads to the following processes:
knowledge acquisition, knowledge elicitation, knowledge
organization and representation, knowledge transfer, distri-
bution and knowledge retrieval.

Given KM characteristics its key features are: people,
content, culture, process, and technology (Phillips 2000).
People are the ones that produce, use and share knowledge;
a culture of sharing is crucial to the success of KM and
Internet based learning. The KM principles if applied to
education management will enhance the quality of the
academic learning process. The term is used to describe
everything from the application of new technology to
harnessing of the intellectual capital of an organization
(Sallis and Jones 2002).

Rowley (1998) describes it as follows: KM is concerned
with the exploitation and development of knowledge assets
in an organization, with a view to furthering organizational
objectives. The knowledge to be managed includes both
explicit, documented knowledge, and tacit, subjective
knowledge. Management entails all of those processes
associated with the identification, sharing, and creation of
knowledge. It is certainly true that such preeminent issues
go far beyond the infrastructure of an information system
(King et al. 2002). Several frameworks of organizational
learning have been suggested (Eisenhardt and Martin 2000;
Zollo and Winter 2002; Akgun et al. 2003; King 2005) to
stress improved levels of organizational performance.

In conclusion, KM emerged as a recognizable field of
practice resulting from a practitioner-based response to
three important social and economic trends: globalisation,
ubiquitous computing and the shift towards a knowledge-
centric organizational’ view (Prusack 2001).

2.4 Knowledge management systems

KMS are technologies that support KM (knowledge
generation, modification and transfer) in organizations
(Marwick 2001). The use of KM in organizations is now
widely recognized and expected to be an important
component of organizational practices (Gartner Group
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2002). Moreover, in a 2000 survey on KM practices
(KPMG 2000) 81% of the surveyed companies engaged
in some KM practices or initiatives, all using technology to
support them.

However, we should note that such practices or
initiatives may present different outcomes, depending on
KM’s technological generation. According to Marwick
(2001), the first generation focused on the quest for
technologies that could support the development of learning
communities, and so, technologies capable of supporting
threaded and synchronous discussions, and collaborative
software. Second generation technologies shifted their
attention to the enhancement of organizational knowledge
(Malhotra 2001).

Given the above, KMS is an emerging stream of
research, and several writers have provided general
explanations of KMS to lead future research (Alavi
and Leidner 2001; Dilnutt 2002; Leech and Sutton 2002).
Moreover, in an effort to detail specific features and
functionalities, these writers have acknowledged several
quandaries in organizational KMS use (Alavi 1997; Baird
et al. 1997; Wickramasinghe and Mills 2002). Finally, a
small number of studies have started to develop theory
regarding the design of KMS and its features (Markus et
al. 2002; Poston and Speier 2005). Although the emerging
KMS literature has speculated about the knowledge
transfer related to KMS, the need for empirical studies is
still a reality (Grover and Davenport 2001; Alavi and
Leidner 2001).

Finally, literature on intelligent decision supporting tools
has examined knowledge acquisition and the impact of
these decision supporting tools. Eining and Dorr (1991)
were pioneers in this research field, but more recent
research has been undertaken (see for example: Rose and
Wolfe 2000; Mascha 2001; Brody et al. 2003; Smedley and
Sutton 2004; Rose 2005).

2.5 The link between knowledge management
and E-learning

Understanding how to structure learning experiences with
specific consideration for engagement, social context, and
conditions, is the core for new learning styles (Reynolds
1997). Expanding traditional definitions of literacy and
learning methods into “immersion-centred” experiences of
interaction with information and on-line communities is
essential to prepare ourselves to participate in post-
industrial society. Three forms of expression are shaping
the emergence of distributed learning as a new pedagogical
approach: knowledge webs complement experts, texts,
libraries, and archives as sources of information; interac-
tions in virtual communities that complement face-to-face
relationships in teams and classrooms; immersive experi-

ences in shared internet environments allowing extend
learning experiences in real world settings.

In spite of the separate evolution of KM and e-learning,
the truth is that recent evidence demonstrates a convergence
of these two fields of research (Efimova and Swaak 2002;
Mason 2005; Mihalca et al. 2008). This convergence is
characterized by a mutual feedback process that entails into
two levels of analysis:

& the influence of e-learning on KM processes- the
desired outcome for learning should be knowledge
acquisition and a combination with some practical skills
gained throughout the educational process which must
represent some type of competence. Therefore, com-
munication and collaborative work must be improved
and free exchange of competencies provided;

& e-learning and KM common characteristics- collabora-
tion is an extremely critical process for both activities.
Means for communication and collaboration are one of
the most important characteristics of successful educa-
tion and team work. They could include synchronous
and asynchronous communication and different tools,
e.g., chats, discussion forums, and faqs, related to work
in groups from different types of virtual communities,
which encompasses informal training. Plus, free ex-
change of knowledge and data as well as capabilities for
collaborative editing of documents become even more
critical when different members have different geo-
graphical locations. Given the above, there is a strong
tendency to see informal and formal learning as
separate. Informal learning embodies everyday practi-
ces, horizontal knowledge and non-educational settings.
Formal learning is characterized by acquisitional and
individual learning, vertical or propositional knowledge
(Askew 2007).

All efforts to implement e-learning will eventually move
towards the total automation of teaching, learning and
management processes- Learning Management Systems
(LMS). For Siemens (2004), LMS are often viewed as a
starting point (or critical component) of any e-learning or
blended learning program. This perspective is legitimate
from a management and control standpoint, but antithetical
considering the way most people learn today.

Learning Circuits points out the following common
features in a LMS (Learning Circuits 2002):

& they are the support for blended learning when
classroom and virtual learning are synergized, aiming
at prescriptive and personalized training;

& they allow integration with the human resource depart-
ment, enabling automatic update of staff profiles;

& they include management tools to enable registration,
updating of profiles, curricula setting, tutor assign-
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ments, courses planning and execution, internal budget
contents and administration, timetables scheduling, user
payments and refunds and individual and group
performance production;

& they have content integration, providing native support
for a diverse range of third-party courseware;

& they include compliance with learning standards such as
SCORM and AICC;

& they use assessment tools to enable evaluation of a
programme, course or lesson over time;

& they assess and identify training needs and management
skills, using them as a resource;

& they can easily be configure with third-party systems.

Therefore, the evolution of LMS engages two different
concepts (Hall et al. 2003):

& Learning KM Systems (LKMS)- LMS evolution due to
social interaction, which entails Personal Learning
Environments (PLEs) and Social Software (SS);

& Learning Oriented KM Systems (LOKMS)- LMS
evolution at an instructional level.

PLEs are a recent feature of LKMS, as an alternative to the
structured model of an LMS. PLEs are defined as: “systems
that help learners to take control and manage their own
learning” (van Harmelen 2006, pp. 1). Therefore, PLEs
encompass self-organised learning networks as a basis for
education, that go beyond course and curriculum centric
models, embodying a learner-centred and learner controlled
model for lifelong learning (Wild et al. 2008). SS is “a
conceptual shift that acknowledges the reality of distributed
learning practices and the range of learner preferences”
(Fraser 2006, pp. 9). A variety of informal, socially-based
tools comprise concepts such as the following: blogs, wikis,
social bookmarking sites, social networking sites, content
aggregation through RSS or Atom, integrated tools, podcast
and video cast tools, search engines, email, and voice over IP
(Dalsgaard 2006; Karrer 2007; Chatti et al. 2007).

The other theoretical approach was first developed by
Hall and Paradice (2005), and later refined to include
feedback loops concerning KMS underlying inquiring
systems. The result combines the flexibility of inquiring
systems with an enhanced version of Simon’s Intelligence-
Design-Choice model to form a conceptual LOKMS for
inquiring organizations. Loops that provide feedback and
time/space analysis on the desired state/current state
potential gap are evident throughout the system. The
system contains modules and components that facilitate
organizational decision-making and memory enhancement.
The LOKMS for inquiring organizations places much of its
energy in the intelligence phase. Both proactive and
reactive information acquisition occurs during this phase,
as does problem definition.

2.6 Defining content

According to etymological analysis, content is defined as:
“contained, satisfied, or still the contented person’s desires,
being bound to what he or she already has” (Online
Etymology Dictionary 2001). Or, “something contained as
in a receptacle, being also the meaning or significance of a
literary or artistic work” (The Free Dictionary 2008).

Moreover, such conceptualizations allow us to argue that
content has three major characteristics:

& can be the text matter of a document or a publication in
any form;

& is the essence of a communicated message or speech, as
comprehended or received by its intended audience;

& is the “glue” that makes a website “sticky”.

The later characteristic refers to content in a digital
sense, and according to the OECD (2008) such content is
becoming a more significant ingredient in OECD econo-
mies, being delivered by numerous stakeholders:

& content/entertainment industries- whose primary ac-
tivity is the production and sale of physical or digital
content;

& industries- that are not content industries per se, but
which increasingly produce digital content as secondary
activities;

& governmental- government activities in areas such as
research, education, health and culture;

& users- content created by network users.

Clearly, it becomes necessary to make the first argument
concerning the difference between knowledge and content.
Budin (2002), in a modest attempt at distinguishing the
different conceptual levels, concludes through an iterative
and recursive value-adding chain that:

dataþ interpretation ¼ information

informationþ cognitive appropriation¼ knowledge

knowledgeþ collective representation and utilization¼ content:

Knowledge in order to be justifiable underpins an
important condition: cognitive appropriation. Knowledge
is constantly the outcome of cognitive operations, however
not limited to the personal, individual or subjective level.
Budin (2002) point out that content refers to any piece of
information that exists within an organization. In fact,
Budin argues for the following four categories concerning
content:

& controlled- contents and relations which are under
reconsideration control. Controlled content may be
structured or unstructured;
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& uncontrolled- content that is not under amendment
control. It may exist in any information storage system;

& structured- usually considered as data stored in databases;
& unstructured- typically refers to documents and other

electronic or physical media containing the information.

Which are the characteristics of educational content? The
content of education is extremely important to the future of
our society, and for that reason a considerable number of
content standards arise. A content standard in education is a
statement that can be used to judge the quality of
curriculum contents, or a component of an evaluation
method (Kendall and Marzano 1997). Clearly, content
standards define only the core elements of education that
should apply to all students without regard to their specific
career and academic plans. Every student is expected to
achieve goals that are broader than those outlined by the
standards. Therefore, throughout the educational process
the focus shifts from the core standards (what goes into the
educational system) to the results of the content standards
(what comes out of the educational system).

Thus, content standards can accomplish three primary
goals (InTime, 2001):

& give learners and lecturers a clear and challenging
target;

& help focus energy and resources on the main purpose-
learners achievements;

& give a tool for evaluating how learners are learning, and
how schools are performing.

However, a considerable number of communities within
universities, produce, store and share miscellaneous con-
tents ranging from syllabi and lecture notes to articles,
papers, simulations or research results, stored in databases,
which are used by the community members. This statement
demonstrates that content must be created in accordance
with the learning environment’s context and needs, given
the fact that, learning and resource allocation for learning,
will differ among different cultures, and a pre-determination
concerning design may introduce ethical issues (Richter et
al. 2005). So, we will also explore the pedagogic context of
such a learning environment’s impact over content.

2.7 Content management systems

CMS have advanced from previous systems. Therefore,
each system has a dependent correlation with its prede-
cessors- a certain crucial point regarding technology and
functionality. Possible precursors are document manage-
ment systems, editorial process management systems,
workflow management systems or database management
systems (Bergstedt et al. 2003). However, the literature

seems once again to reflect a blurred or incomplete
conceptualization of such systems, which is illustrated by
the following definitions:

& Inglis (2003, pp. 5)- “CMS are systems for reorganizing
and simplifying the loading of content into websites.
CMS perform a variety of functions including generat-
ing HTML pages, serving as digital repositories of
information, importing information from other systems
and flowing information to web pages. In higher
education, CMS represent a new type of software
technology for supporting the delivery of information
in Web-based courses”;

& Svarre (2006, pp. 1)- “A CMS is a system used to
manage the content of a Web site. Typically, a CMS
consists of two elements: the content management
application (CMA) and the content delivery application
(CDA). The CMA element allows the content manager
or author, who may not know HTML, to manage the
creation, modification, and removal of content from a
Web site without needing the expertise of a Webmaster.
The CDA element uses and compiles that information
to update the Web site”;

& or finally, Sehring et al. (2006)- “Conceptual Content
Management (CoCM) is an approach to domain
engineering that enables domain experts to define
domain models, allowing both personalization for
individual information needs, as well as collaboration
with other experts.”

Given the absence of a clear definition of CMS we argue
our personal vision: CMS is a tool that enables a variety of
centralized technical and (de-centralized) non technical staff
to create, edit, manage and finally publish a variety of
contents, whilst being constrained by a set of rules,
processes and workflows that ensure a coherent and
validated appearance. Thus, a CMS should engage the
following features (Wilkoff et al. 2001; Antilla 2001):

& web document management- management and publish-
ing of web contents for intranet, extranet, and internet
sites. Plus, features such as library services and
administration, web content management tools that
specialize in content authoring, template design, and
web publishing workflows;

& document management- includes document life cycle
management, which means creating, editing, approving
and reviewing, publishing, searching and viewing,
archiving and deleting of a document;

& digital assets management- used when sites contain
large amounts of rich media. Digital assets management
is specialized in supporting the aggregation, storage,
and indexing of rich media.

Inf Syst Front



REVISED PROOF

Moreover, CMS must enable users to collaborate and
interact on the creation and management of trusted content
through the portal and allow users to import or create new
content and edit existing content or properties. The required
features must be in line with business or educational goals
to be reached with the help of content management. In
conclusion, features are categorised to three content
management areas: creation, management and publishing,
and presentation (Robertson 2002).

However, we have pointed out in the previous section
that CM and cultural diversity determines this practice.
Since the audience of any content product is always
culturally bounded, content management must always take
into account cultural factors in content design and all the
remaining processes and tasks of content management. So,
the key processes in content management are:

& design and creation of content;
& processing of content;
& presentation of content in different media and knowl-

edge representation forms;
& dissemination of content in the several platforms

(digital or physical);
& sharing content in collaborative workspaces;
& using content for diverse purposes.

Therefore, Global Content Management (GCM) must
assume several dissimilar materializations (Bergstedt et
al. 2003), being a component Cultural Content Manage-
ment (CuCM), encompassing the following technological
features:

& cultural heritage technologies (digital libraries, digital
archives and digital museums);

& e-publishing (single source methodologies);
& e-learning (managing teaching content);
& cyber science (collaborative content creation);
& digital cities and other virtual communities projects.

2.8 The link between content management and E-learning

In an e-learning project, content is simultaneously digital
or/and physical (HP 2008); however, we will focus on
digital content.

The digital content life cycle is broadly characterized
by six phases: creating, updating, publishing, translating,
archiving and retirement (McKeever 2003; Jervis 2008).
For example, if an author or a group of authors write a
paper it is content creation. Such a paper will be edited
(update phase), so the editor may approve the publication
(publishing phase). Providing digital access to others is
also called publishing, however the same content can
become outdated and removed (retiring phase) (Sehring et
al. 2006).

However, this process is complex and not purely
technological, because e-learning is a collaborative tech-
nology. Therefore, some basic responsibilities and roles as
far as content management is concerned are necessary to
address (Content Management Junction 2008; Yordanova
2008):

& content author- to create and edit content is the primary
responsibility of the author. Another author responsi-
bility is to decide the delivery style, localization and
translation of the content;

& publisher- has the responsibility to publish;
& manager- the permission for accessing the content will

be managed by someone. This person will also manage
access to files and folders in which the content is stored;

& consumer- everyone that views the published content,
however controlling the existing versions of content is
not easy. To allow for version control, authors need to
make content management enabling to store older
version of contents as previous editions.

We should note that a recent study published by
Schulmeister (2003) reveals some interesting points: con-
tent is stored as full pages or modules; didactic models are
chosen when content is being created, and therefore the
decision is irreversible; and also, few concepts exist,
regarding quality management and support of the editorial
process.

Thus, an e-learning project implementation undergoes
immediate transformation regarding the role of the content
developers. E-learning contents must be designed and
developed in smaller manageable chunks, known as
learning objects (LO) as illustrated in instructional design
(Horton 2000; Shaw 2008). LOs are the small units or
building blocks of instruction that can be taken as stand-
alone units of instruction, even when it is not embedded
within a larger structure of content.

Content or the content format, location and type of
electronic support, assumes much more importance in e-
learning (Amaral and Leal 2004). In this new paradigm,
content is no longer “in the lecturer”, in “his brief case” or,
still in “the teaching support materials”, but is rather a LO,
accessible 24 hours a day, 7 days a week. However, the
social process of acquiring knowledge is rarely taken into
consideration.

Given the above, while CMS are able to support processes
and control their single steps, LMS are not able to check the
learning effort of students while they use the system. So, CMS
offer a feature which is urgently needed, but not yet available
in LMS, because such systems can react to the change and
usage of the contents present in their system.

Therefore, it is important to develop a conceptualization
regarding CMS- Learning Content Management Systems
(LCMS) is a term commonly used in the online publishing
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industry, whose objective is to simplify the creation and
administration of online contents (articles, reports, pictures, ad
banners, etc.) used in publications. This system enables the
following characteristics (Brooks et al. 2006; Shaw 2007):

& separating content from presentation- authors need to be
focused on delivering their content and not worry about
layout considerations of their article (like where an
image will appear), unless it is relevant to an under-
standing of the article;

& enforcing workflow processes- articles sent in by the
authors are first approved by editors before publication.
And when they are published, the articles are kept
“live” for a particular period of time, after which they
are backed up and archived.

3 Philosophical argument

So far, we have outlined the theoretical contributions that
will act as boundaries for the argument; however, despite
having a philosophical research question, a practical
example is required to demonstrate what sort of practical
problems arise from the knowledge/content management
layer. The example is taken from Nuno Silva’s (2007) PhD
research, which uses Action Research, in order to solve the
practical problems that emerged through the implementa-
tion of an e-learning project in Lusíada Universities.

To discuss the dilemma, is necessary to explain the
lecturers’ pedagogical choices: some simply use traditional
presentations, which can be characterized as pure instruc-
tional design; others, enrich presentations adding “content”
disregarding any level of standardization; finally, others use
oral transmission as a pedagogical strategy and therefore
have authorized digital recording of their lecturing. Despite
the lecturers’ different choices, attention was paid to
copyright issues. However the use of collaborative tools
allows debate about the presentations, which entails a
process of knowledge creation and transfer that will be also
stored into the e-learning platform. Such “knowledgeable
files” seem to be under no category or classification,
leading to a technical problem: how should the IT
management department categorize such files? As knowl-
edge or as content?

Given the previous statements, it seems clear that our
philosophical debate needs to engage three levels of
argument, when an e-learning project is praxis:

& ethical challenges;
& pedagogical challenges;
& the knowledge versus content focus.

Given the complexities between ethics and e-learning it
is necessary to combine or aggregate professional practi-

tioners and users perspectives concerning such issues. In
fact, moral responsibility is transversal to all e-learning
agents (technological providers, content providers, lec-
turers, students and support staff), leading to an important
minimization of unethical practices (Nagi 2006) and
because of that, it is necessary to account professional
responsibility (Bynum and Rogerson 2004).

Stahl (2002a, b) identifies some moral problems (power;
privacy; monitoring; surveillance; access; opportunity cost;
awareness). Nevertheless, we need to pay attention to the
cognitive development process that moral stages encompass
(Kohlberg 1981), and naturally education plays an impor-
tant role through that process. Plus, Williams (2002) and
Nagi (2006) still identify other ethical problems: cheating;
intellectual property; plagiarism and copyright violations;
learning practices; personal integrity; and, accountability.

In spite of the fact that the evolution of E-Learning
Management Systems will imply tremendous challenges,
the traditional categories of content providers, lecturers and
students will soon be obsolete, given the possibility of any
agent to create, update, publish, translate, archive and retire
and withdraw (Anderson 2004). This assumption may
entail some criticism, given the role of the content manager,
but this is undermined by the evolution of collaborative
tools. Furthermore, such issues will enhance the debate
regarding privacy as an aspect of respecting personal
human rights (as claimed by Stahl 2007).

Knowledge in an e-learning environment was firstly
introduced by Shulman (1988); Gudmundsdottir (1990),
states that pedagogical content knowledge is a combination
of subject matter knowledge and pedagogical knowledge,
and these correlate, constituting teaching expertise. In this
way, “content” in pedagogical content refers to subject
organization. Still, in accordance to this author, lecturers
need to master two types of knowledge:

& content, also known as “deep” knowledge of the subject
itself;

& knowledge of the curricular development.

Content knowledge encompasses what is called the
“structure of knowledge”- the theories, principles, and
concepts of a particular discipline. This type of knowledge
is especially important, because it deals with the teaching
process, including the most useful forms of representing
and communicating content and how student’s best learn
the specific concepts and topics of a subject. If new
lecturers are to be successful, they must wrestle simulta-
neously with issues of pedagogical content (or knowledge),
as well as general pedagogy (or generic teaching principles)
(Ornstein et al. 2000). So, the pedagogical dilemma also
reproduces the ambiguous distinction, and imposes an
important question: can knowledge and content be different
in each pedagogical theory?
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Of course, cultural needs represent a major challenge to
e-learning content quality, because people inevitably speak
in terms of different contexts, values and perspectives,
making dialogue difficult if the same formal language is not
used. Yet this is achievable since people share enough
commonalities of experience and motivation to somewhat
off-set cultural differences and achieve degrees of mutual
understanding (Furstenberg et al. 2001). Cross-cultural
dialogue is possible if people are able to reconcile what is
common or similar, and what is contextually-different in
human experience and practice (Clifford 1988). Another
possible issue arises from curriculum requirement: if a
lecturer has preferences for verbal knowledge, communi-
cation and oral discussions, with little or minimal docu-
mentation, the contents must be created with respect to the
context and the needs concerning the learning and cultural
environment.

Regarding the third level of argument, we acknowledge
the conceptual differences between knowledge and content.
Existing contributions to this debate include Gergen (1995),
who explores the use of dialogue as a metaphor to evaluate
a number of educational practices. In particular, he argues
for knowledge as fragments of a dialogue, “knowledgeable
tellings” within an ongoing relationship. This relationship
can exist between learners, between a learner and a lecturer,
or between a learner and an environment experienced by
the learner. Gergen (1995) also describes a lecture conver-
sation where the lecturer has already set the content, in
which, the student acknowledges his arguments but does
not have an opinion regarding the content delivery. Budin
(2002) concludes through an iterative and recursive value-
adding chain that:

dataþ interpretation ¼ information

informationþ cognitive appropriation¼ knowledge

knowledgeþ collective representation and utilization¼ content:

However, in our opinion such definitions demonstrate
once again the need for this paper. Gergen’s perception
concerning content can be classified as reductionist,
because clearly in an e-learning project learners have voice:

& the most traditional tools such as chats or, forums allow
learners to express their ideas, in spite of the existence
of a set of rules;

& the evolution of E-Learning Management Systems,
namely PLEs offers the possibility of a truly learner-
centred environment.

In addition, Gergen’s view of content is similar to its
etymological meaning of the concept: “something contained
as in a receptacle, being also the meaning or significance of a

literary or artistic work” (The Free Dictionary 2008), which
means static, enclosed, inert. As we have previously stated
digital content encompasses four categories that challenge or
abolish such a classical definition.

Moreover, in spite of the improved perception of Budin
(2002) concerning this debate, the truth is that content is
not synonymous with collective knowledge representation
and usage. It is inevitably tied to content quality or
evaluation, because it depends on the personal knowledge
and experience of both “communicational agents”: the
content creator and the reader. This assumption is further
enhanced by the evolution of E-learning Management
Systems, which enhance the need for Personal KM
(PKM) and also Personal Content Management (PCM).

PKM engages the challenge of human cognition as
synonymous with competency and efficacy, concerning the
use of personal perception of organizational knowledge
(Wright 2005; Sheridan 2008), as a recognition of the
personal sharing given ba (Nonaka and Takeuchi 1995).
PCM is a theoretical conceptualization that we propose, in
order to demonstrate the interactive process of personal
perception and evaluation concerning the four major
categories of content: controlled; uncontrolled; structured;
unstructured. For that, we acknowledge a similar process
for PCM in accordance to the PKM ba dimensional concept
of the SECI model (Nonaka 1994, 2002):

& content conversion- content personal perception of the
e-learning agent;

& combination- if the personal perception evaluates
positively such content this is combined with personal
content already created;

& externalization- corresponds to the publishing of new
generated content into the previous dimension;

& internalization- reflects the integration of the new
produced content into the learner-centred environment,
after the “audience” feedback.

Apart from content relativity, its value is also compara-
tively determined due to its possible weakness when
compared to other contents. Plus, there is also a contextual
determinism when it is delivered by experts.

Even after the presentation of the practical problem and
philosophical argument the answer still remains unsolved.
In order to obtain a plausible answer semantics can offer
some important remarks concerning learning environments
(Demetrios et al. 2004; Ronchetti and Saini 2004; Burger
and Westenthaler 2006a).

According to Millard et al. (2006) semantics provides
reasoning for the following realities:

& connecting communities- services that allow people to
contact each other, being either proficient or learners
with analogous interests;
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& personalised content- PLEs deliver content that is
personalised for the user, based on an understanding
of its goals and previous knowledge;

& personalised sequencing- PLEs also adapt teaching
materials by corresponding domain ontologies with
dynamically developing user models;

& adaptative assessment- systems may choose questions
for the learner at the boundary of its understanding;

& feedback agents- PLEs agents that observe student
behaviour can attempt to present feedback and links to
appropriate assisting materials;

& recommender agents- PLEs could recommend alternative
resources based on user searching and study patterns;

& annotation tools- possible annotations that users create
about themselves;

& search engines- when resources have been semantically
enriched, then search engines can be much more
powerful;

& analytical tools- tools that produce, store and analyse
data from a range of sources.

The most fruitful contribution to understanding the
possible categorization of the “knowledgeable files” is
given by Burger and Westenthaler (2006a, b), which
provides four dimensions that allow the recognition of
content and knowledge combinations:

& knowledge must be encoded using a formal language;
& interoperability especially for cross domain aspects;
& different interpretations of content objects;
& clear definition of possible relations between content

and knowledge.

Despite this positive contribution, some criticism may be
made of the arguments of these authors:

& knowledge it not necessarily encoded, nor is it always
characterized by formal language. For example, tacit
knowledge or informal learning allowed by social
networks;

& interoperability is not always observable in learning
environments;

& it seems difficult for the e-learning agents, namely the
IT managers, to understand all the possible relations
between content and knowledge.

4 Conclusion

Given our research questions, as well as the ideas under
debate throughout this paper, it is important to acknowledge
some important claims:

& in spite of being a philosophical discussion our research
question demonstrates a practical problem;

& e-learning main stream literature seems to assume that
technological pedagogic content knowledge responds in
a satisfactory way to the challenges, or disregards the
discussion;

& the evolution of E-Learning Management Systems,
namely PLEs, SS, LCMS will enhance the quandary,
given their technological and non-technological features;

& the evolution of knowledge and content dimensions as
semantics demonstrate, may give rise to a whole new set
of questions;

However, we argue the following definitions for knowl-
edge and content in an e-learning project: knowledge is
dependent on conceptual skills and cognitive abilities, through
action-oriented and systematic tasks in contextual practices, or
through social interaction. Content refers to the encoded
“unprocessed material” which succeeds in achieving the
objectives that the content creator has set for it. Therefore,
content is no longer measured by the personal content creator
or audience opinion, but rather by the fulfilment of end goals
through the following characteristics:

& thought-provoking- it should present new ideas or offer
a critical and new look at ideas or assumptions
commonly held by others;

& well researched- should provide multiple linkages to
related discussions;

& should add value- because it means time investment;
& unique- innovative content concerning research fields

draws the attention of the audience;
& comprehensive- comprehensive content may outshine

others “content providers” regarding the same theme;
& highly interactive- a piece of content can come not only

in the form of written text but also in multimedia;
& ethical- anti-plagiarism design and structure is required.
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