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Abstract:

In both academic and practically oriented literature as well as on the Internet,
knowledge management is used much more frequently with respect to the business
world, often in conjunction with "e-business" and "virtual organizations." It has been
slow for higher education to adopt knowledge management. There is no doubt that
higher education is both scholarly and operationally knowledge rich. Educational
institutions are under immense pressure from governments and students to improve
their effectiveness and accountability. Given the great importance in the application
of knowledge management (KM) in higher education and a lot of activities in
organizations, to our best knowledge there are less research and development
activities in this application domain within the last few years. In this paper we want to
explore how an integrated KM approach and the application of modern technologies
are used to support higher educational institutions in modern learning settings.

1 Introduction

Our society at the beginning of the 21st century is characterized by ever-changing economic,
political, social and technological situations. Society expects from their members, but also
from companies and institutions, to keep pace with these fast changes and to adapt their skills
and behaviors in order to be competitive and useful in the global arena. Fast knowledge
adoption and sharing, adaptation of organizational structures and procedures but also
collaboration without cultural barriers are key aspects to be successful [13, 20, 33]. Over
recent years, knowledge management has attracted much attention in both academia and
industry. In both academic and practically oriented literature as well as on the Internet,
knowledge management is used much more frequently with respect to the business world,
often in conjunction with "e-business" and "virtual organizations." Although Knowledge
Management (KM) development in the corporate sector has become an increasingly relevant
approach in this context, KM has been slow for higher education to adopt knowledge
management [11, 29].

Knowledge in an organisation is the collection of expertise, experience, and information that
individuals and workgroups use during the execution of their tasks. Organisational knowledge
is stored in individual minds, or encoded in organisational processes, services and systems
[31]. In knowledge management literature, knowledge is categorized into two broad areas:
explicit knowledge and tacit knowledge [20]. Explicit knowledge is what is written down,
codified, expressed in words and numbers (also known as artefacts). Artefacts include reports,
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case studies, project plans, procedures, guidelines, best practices, staff data, and strategic
analysis. Tacit knowledge, by contrast, is that which can not be easily written down. It is the
know-how and learning embedded within the minds of the people in an organisation. It
involves perceptions, insights, experiences, skills and competencies. Tacit knowledge is
difficult to formalise, difficult to communicate, even more difficult to transfer. It is often
something that ‘you don’t even know that you know’. In reality, these two types of
knowledge are inter-related, and are equally relevant for the overall knowledge of an
organisation [11].

There is no doubt that higher education is both scholarly and operationally knowledge rich. It
can be difficult to identify which knowledge assets are critical to manage. As people change
their roles and positions with increasing frequency, knowledge management becomes more
important as a means to retain and transfer essential knowledge [29]. Universities, as
knowledge intensive organisations, devote billions of dollars each year to research funding for
discovery and creation of new knowledge. They employ academics to codify their knowledge
in classroom settings and to disseminate their knowledge to students, and they build huge
libraries to organize and catalogue the knowledge. Universities communicate knowledge by
supporting faculty efforts to write journal articles and textbooks, and sponsoring attendance at
conferences in which knowledge is shared between academics and practitioners [18].

Educational institutions are under immense pressure from governments and students to
improve their effectiveness and accountability. Within the last decades expectations of higher
educational institutions — namely colleges and universities — have undergone dramatic
changes from “old, venerable and traditional” institutions to modern, easy accessible
institutions which compete and interact even on a global level. Not only the teaching &
learning process and the learning platform must meet the requirements of our modern society
but also organizational structures and processes must pay proper attention, see for example
[33]. Consequently, KM approaches have also been applied in higher education to effectively
deal with knowledge, enable innovation, improve customer services, and achieve operational
excellence [11].

Given the great importance in the application of KM in higher education and a lot of activities
in organizations (see for example [29, 30]), to our best knowledge there are less research and
development activities in this application domain within the last few years. This has
motivated us to start a research project at Curtin University of Technology in Perth, WA
which in particular focuses on the development of enhanced KM approaches and the
application of modern technologies to support higher educational institutions in modern
learning settings.

In this paper we want to explore how modern technology in knowledge management can
support higher educational institutions in modern learning settings. To this end the remainder
of the paper is organized as follows: section 2 describes the educational institutions, their
challenges and opportunities for improvements of performances and services; section 3
discusses the current knowledge management initiatives in higher education; section 4
proposes an integrated KM approach to address the knowledge management needs in higher
education; and in section 5 conclusions and future work are presented.

2 Educational Institutions in the 21* Century

Educational institutions have a long tradition in discovering, conserving, refining,
transmitting and applying knowledge. They focus according to their objectives to some extent
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to teaching and learning, research and development, and services involving different group of
people from inside and outside the organization. All of these organizations facing the same
problem: dealing effectively with knowledge.

The challenge in knowledge management is to make the right knowledge available to the right
people at the right time. Knowledge management has been growing in both corporate and
public sector as organisations seek to achieve improved accountability and effectiveness,
reduced product development life cycle, increased profitability, and greater customer
satisfaction.

Universities have been using information management tools for years to improve the
efficiency of administrative services and the effectiveness of academic programs. Historically,
the practice of information management within education has focused primarily on the
technical systems that are implemented to collect, organise, and disseminate the
organisation’s quantitative data in such areas as finance, accounting, and enrolment planning,
to name just a few [21]. Not surprisingly, those institutions that are investing in technology
are finding that technology implementation does not necessarily improve outcomes. Millions
of dollars have been put into technology without considering how to effectively integrate
those technologies into shared decision-making processes to improve academics, operations,
and planning. To facilitate the sharing of information and knowledge, universities have started
to look beyond technical capabilities and focus on their overall information environment. In
this context, Townley in [29] has defined KM in higher education as “the set of
organizational processes that create and transfer knowledge supporting the attainment of
academic and organizational goals” .

There is no longer a question of whether a university will make information technology an
important part of its future. Instead, the questions are: How best to apply these technologies?
For what services? Under what administrative structures? How to achieve maximum benefit?
For whom? With what tradeoffs? At what cost? Towards finding answers, important aspects
influencing and shaping modern educational institutions are outlined in the remainder of this
section.

Focusing on the learning process, Burra in [4] suggests an approach that is contextual and
timely in the face of changing learner requirements. Ismail in [1] and Giitl in [9] advocate as
many others that the learning process must support individual learner profiles which include
task and role-based aspects, interests, knowledge state, short-term learning objectives and
long-term career goals. Shrivastava in [26] emphasizes another problem in traditional formal
education which is the artificial scheduled 60 or 90-minute learning sessions over a semester
and that applied learning content is often too static and outdated. He suggested a more natural
‘continual anytime anywhere learning approach’ where students can learn when they are
ready to learn and have need for the knowledge which is continually updating through
knowledge instruments and networks. But not only processing and acquiring knowledge is a
key to a modern learning approach, but also collaboration and community-based practice for
knowledge and skills development are important success factors [4, 25].

By focusing on student characteristics, the traditional image of students has significantly
changed. According to Witherspoon in [33], only 20 % fit into the traditional image of an 18-
22 student taken courses fulltime. The majority is comprised by part time students as well as
employees and citizens, even from other regions and countries, who are selectively enrol
courses and participate in programs. Therefore it is important (1) to concentrate on outreach
and access to get potential students involved, (2) to make courses and programs comparable
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and transferable, and (3) to make it easier for students to transfer their records from institution
to institution. Another interesting aspects is that the roles of content creators and content
consumer or teachers and students are increasingly blur which is caused by the development
and widely adoption of modern ICT based on social software and e-learning 2.0 [1, 23].
Diverse groups of learners require special attention in the learning process and technology in
the learning environment must support the different needs; and range from preventing
complexity, providing guidance and help but also enable the groups, especially the digital
natives the tools of their choice [25, 28].

From the organization point of view, learning must be seen as integrated activities of all
stakeholders in higher educational institutions. Learning itself take place over the entire life
cycle of the individuals in virtually any part of life, such as educational organizations,
business and leisure time [32]. Siemens in [25] further calls for informal instead of structured
learning; therefore the environment should be flexible enough which allows learning and
discussions activities according to specific needs. Furthermore, learning is not restricted to
one learner or a stable pre-defined group. The network of learning agents and sources
dynamically changes according to situations and context; it may include individuals,
intelligent agents (based on artificial intelligence), communities and organizations such as
education institutions, R&D institutions, business and industry, digital libraries, and web
resources [5, 6, 22]. Learning is a continuous process which impacts and is impacted by other
areas of work and life. As mentioned above, formal education and training programs are
artificial constructs in terms of scheduled learning units, but also most settings do not allow to
follow up new aspects of this topic or even access the course content after the completion of
the course. To overcome this situation, Siemens in [25] calls for more improved and flexible
solution. Because of this dynamic and openness, further aspects become important, such as
digital rights management, trust building) and security and privacy [14, 25]. From the
viewpoint of research and development activities, involved groups of persons demand also
support in communication, collaboration, content management in a personalized way,
coordination of work and tasks, and community activities [12].

As a result of this section, demands for learning institutions in the 21* century are manifold
and a sound environment is very complex in term of pedagogical, cognitive, social,
organizational and technological aspects as well as influenced by ever-changing
environmental situations.

3 Knowledge Management Initiatives in Higher Education

Higher education institutions share a common vision — discovering, developing, preserving
and transferring knowledge. Higher education institutions have significant opportunities to
apply knowledge management practices to support every part of their mission [11].
Knowledge management in education can be thought of a framework or an approach that
enables people within an organisation to develop a set of practices to collect information and
share what they know, leading to action that improves services and outcomes. Overall,
knowledge management brings together three core organisational resources — stake holders of
academic environments, processes, and technologies — to enable the organisation to use and
share information more effectively [21]. KM is through a wide range of policies and practices,
knowledge management can shape the values of an educational organisation. According to
Kidwell in [11], the services and processes that could benefit through KM include (1) the
research process, (2) the curriculum development process, teaching and learning processes,
(3) student and alumni service, (4) administrative services, and (5) strategic planning. The
knowledge management applications recommended include a set of repositories and portals.
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This approach is still based on the centralized mentality and suffers the usual problems of
keeping outdated information. More importantly, this approach has created a mismatch
between the organizational structure and the technological infrastructure.

There have been numerous knowledge management initiatives in higher education. These
include building centralised portals (in relation to research, student, etc), modifying library
software, adding knowledge management components to student management systems,
purchasing intelligence products, enhancing teaching tools, building knowledge management
systems, and appointing chief knowledge officers. Such initiatives reported have led to
increased student enrolment and satisfaction, improved research team building, and improved
student and academic planning. A growing number of universities are managing intellectual
property as an asset. It is now widely believed in the higher education sector that knowledge
management can help to increase organisational effectiveness through the application of
useful knowledge. [29] Majority of existing implementations and research work focuses on
centralized solutions and/or addresses very specific aspects. Taken the complex situation in
account outlined in the previous section, a more flexible and open approach is required.

4 An Integrated KM Approach for Higher Education

The authors in [24] have identified six important components for defining a knowledge
management system (KMS), namely: (1) KMS Architecture, (2) KMS Applications, (3) KMS
Taxonomy and Process, (4) KMS Psychology, (5) KMS Socio-culture, and (6) KMS Audit. By
further focusing on modern technologies supporting KMS, interesting aspects of the
components (1) to (3) will be discussed in the remainder of this section.

Given the complexity involved in knowledge management systems, it is believed that
architectures have huge impacts on various parameters of systems, such as usability,
performance, portability, interoperability, etc. Most KM systems, particularly, in early years,
have adopted a centralised architecture [3]. It is widely acknowledged that higher education
organizations are highly decentralised in nature. Departments, schools, centres, and other
operational units have high level of autonomy to organise and run their operations and
programs. Thus a decentralised KM approach is believed to be appropriate for educational
institutions. The application of a distributed architecture for KM systems has been extensively
discussed by Bonifacio in [3]. The author has argued that architecture for a KM system should
be designed to be consistent with the distributed social form in which knowledge is created
within organisations. Interesting approaches for distributed architectures include (1) Service-
Oriented Architecture which can be built by using access to as well as orchestration and
choreography of web services and RESTHful services, (2) Intelligent Agents which reflects the
reality that knowledge should be autonomously managed.

From the KMS applications’ viewpoint, review of literature shows that researchers often
address a single aspect of KM triangle — people, process, and technology. KMS also have
been developed in various domains and scale. There are knowledge management systems that
address a specific domain, such as skills and competency management, personal knowledge
management. Other knowledge management systems attempt to address the institution-wide
knowledge management needs. [3] In order to meet the requirements of modern educational
institutions, an integrated approach is needed which manages both tacit knowledge and explict
knowledge from inside and outside of the institution. Important services to take into account
include data and document repositories, asynchrony and synchrony communication channels,
digital libraries, learning content management and learning management systems. Knowledge
also is embedded in work processes, and it exists in all core functions of an organization as
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well as in its systems and infrastructure. Effective knowledge management programs identify
and use also this sort of know-how. On top the above mentioned applications, data and text
miners, semantic application but also process management and decision management
applications can further enhance the knowledge flow. Strong related to the usage of
distributed applications and architectures are security and privacy issues as well as trust
aspects [14, 25].

From the taxonomy or more general from the semantic viewpoint, Ontologies are increasingly
seen as a key technology for enabling semantic-driven knowledge processing by defining a
shared vocabulary in a given domain. A number of ontology-based knowledge management
systems have been developed [31]. Ontology is a formal and explicit specification of a shared
conceptualisation which can be used for all layers of the KMS. To give some examples, it
enables to find services, interpret and merge data, model the education domain (such as
research ontology, publication ontology, staff ontology). Furthermore, documents and
information in repositories need also to be semantically enriched. Technologies such as
classification, (semi-)automatic annotations but also tagging and usage-generated metadata
can help to improve the knowledge flow. Furthermore not only artefacts but also persons and
group of persons need to be described on a semantic level. In the context of higher education,
most knowledge is retained in individuals’ heads or personal files and knowledge is the key
asset of the university. Faculty, students, and others transform and transfer knowledge
resources through teaching, research, publication, service and assessment [29]. By making
employee’s experiences, knowledge and skills explicit, it is easier to find out what people
know or to direct people to others who can be of help. A skills repository can be used to
expose skills gaps and competency levels, to enable the search for people with specific skills,
and to identify professional development opportunities [19]. Furthermore, analyses of social
networks may also help to improve the knowledge flow.

5 Conclusions and Future Work

In this paper, knowledge management needs in higher education has been described base on
the complex situation of educational institutions of the 21% century. Current knowledge
management initiatives have been presented. A research framework of an innovative KM
approach for higher educational institutions has been established. The approach proposed in
this paper attempts to address organisational KM needs based on an integrated approach with
the main focus on supportive technology. Future work will involve a prototype development
and further research on aspects of KMS Architecture, KMS Applications, and KMS
semantics.
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